
The following file is part of the JABA, Inc. Tombstone Mining Records 

ACCESS STATEMENT 

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

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

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

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

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

address a rights issue. 

CONSTRAINTS STATEMENT 

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

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

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

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

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

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

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

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

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

QUALITY STATEMENT 

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

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

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

accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

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

Tucson, Arizona 85701 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



, ---, 0 =>7 

Volume 3 ; Book 7 

TOMBSTONE 
Mining District 

Cochise County 

nRIZONn 

J.n.B.n. Reports and Maps 
198 Ito I 983 

Southwestern 
Exploration 
Associates 
Mineral Exploration & 
Natural Resource 
Consultants 
Tucson, Arizona 

I 



• 

• 
• 



Tombstone Geologic Observation Notes 

#1 

Subject: The Ajax-Military Hill Horst Block vs. Tombstone Basin 
Grabin Block - their origins related to the hydrolic 
piston theory. 

One of the perplexing problems involved in the understanding and 
interpretation of the Tombstone Mining District, is the origin 
of the circular shaped Tombstone Basin, which appeared to be 
surrounded on all exposed sides by structurally higher fault 
blocks. Adjacent to the south, is the Ajax-Military Hill Horst 
Block, bounded to the north by the Prompter Fault, to the west 
by the Ajax Fault and on the south by the Horquilla Fault. 
Directly west of the Tombstone Basin in the outcrop of the 
Schefflin granodiorite. To the east is primari ly cover except 
an up-thrown block directly east of the Tombstone Extension, 
where Naco Group sediments have been up-thrown along a north
trending fault. Thus, the Tombstone Basin is reLativeLy down
faulted, along the semi-circular Lucky Cuss Fault zone. 
Interpretation shows that the semi-circular Lucky Cuss probably 
continues in an arcuate shape, through the west end of the 
Tombstone townsite, and into the area to the north, possibly 
circling around and adjoining the up-thrown fault on the east 
side of the Tombstone Extension area. The Lucky Cuss fault zone 
curves southerly, and joins into the Prompter Fault zone. The 
resulting shape is a tear-drop like feature of the Tombstone 
Basin, with the point of the tear drop trending southeasterly. 

The origin of this structural situation is undoubtedly related 
to the intrusion of Schefflin granodiorite and other intrusives 
along the northeastern quadrant of the Tombstone caldera, along 
which the Tombstone District lies. The area of the Military 
Hill-Ajax Horst appears to be a long lived zone of weakness, 
which trends in a easterly direction. Probably as early as the 
intrusion of the Schefflin granodiorite, magma flowed into and 
expanded the area of the Military-Ajax Horst. The area directly 
west of the Tombstone Basin, now occupied by the outcropping 
Schefflin granodiorite, was undoubtedly the weakest zone. 
Uplift and invasion of the granitic basement and overlying 
Paleozoic section [possibly repeated at least twice by the 
Cochise and Hedalgo thrust faults, Drewes, 1980), resulted in 
those strata being completely erroded off of the current 
Schefflin outcrop. During this magmatic upheaval, movement of 
the Tombstone Basin was relatively down, whi le movement of the 
Ajax-Military Hill Horster area was probably relatively up with 
structural breaking along the east-trending Prompter and 
Horquilla fault zones. The Schefflin granodiorite solidified 
during the ensuing period of quiessence. The next event was the 
researgence of the caldera with out pourings of highly gassed 
charged rhyolitic surges of the Uncle Sam Tuff unit. Weakness 
along the easterly-trending Prompter Horquilla zone is evidenced 
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by feeder dikes trending westerly, just west of the Ajax fault 
in section The final magmatic-hydrolic activity took 
place approximately 60 to 63 mi llion years ago when the area, 
probably under the Military-Ajax Horst area, was invaded by the 
last magmatic residuam of the Tombstone caldera - rhyolitic 
dikes, si lls and apothesis which trend east-southeasterly along 
the Prompter Horquilla structural weak zone. These intrusions 
inflate an arch Paleozoic limestone in the area just to the east 
of the Jefferson Davis Memorial Highway, and may have resulted 
in substantial upward movement of the Miliary Hill-Horst, as 
indicated by fairly recent movement on the Ajax Fault, as well 
as intrusions of rhyolitic dikes parallel to that Fault. 
Additional mineralization could have followed these last igneous 
events. 

During all of these events, piston-like action was exerted in 
the Ajax-Millitary Hill Horst in an upward fashion, resulting in 
magma flow in that direction. Magma removal from beneath the 
Tombstone Basin area probably resulted in relative downward 
movement in this area. Thus, it is not happenstance that the 
highest structural area - the Military Hill-Ajax Horst, and the 
lowest structural depression - the Tombstone Basin - lie side by 
side, separated by the Prompter Fault. 
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e James A. Briscoe & Associates' 
J am es A, Bri scoe 

June 26, 1981 

Bill Hight, Pres i d ent 
Tombstone Deve l opmen t Company 
P. O. Box 1445 
Grand Island, NE 6 88 02 

Exp lo ra ti on Co nsult a nt s: 
Base and Precious Meta ls 

Ura niulll , O il. Ga s & Coa l 

T homas E, Wa ldrip . .I r, 
(;('ul",I.!. I'\/ I (JI /( J, HIIII 

Re: Progress repo rt f o r the week e ndi ng Jun e 26, ~981 

Dear Bill: 

I spent the first two days of the week cataloging old 1950 

era TDC propert y and underground mine maps, while the last five 

days of the week (through June 28) wer e spent in finalizing the 

Tombstone Development Company land acquisition progress map, 

Plate 1, which is being sent with this report. 

Torn Waldrip spent Monday in the Phoenix State Land office 

reapplying for prospecting permits. The cost of the reapplica-

tion fees was $375. I might explain here that because of plane 

scheduling, every time Torn goes to Phoenix he has to spend the 

entire day. He has made good use . of this time, however, in 

doing further necessary land checking with both the Bureau of 

Land Management on federal mining claims and with the state. 

This past week we did file on Section 18, Township 20S., 

Range 22E., which lies one mi le west o f t he State of Maine Mine 

(see Plate 1). This section is ver y important, as we have 

learned from a c a r e ful e xaminati o n of Roger Newell's 1973 map 

-
that breccia pipes lie in the south west one quarter of this 

section. They indicate potential for po rphy ry copper type 

5701 Ea st G lenn Streel . Suit e 120 . Tu cs o n. Arilo l1 a !-\ 5712 (602) 72 1- 1375 
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mineralization. We thought that w~ had obtained this section, 

wresting it away from the Stewart Mining Company, as the state 

Land people told Torn while he was at the State Land Department, 

that there had not been a simultaneous filing. However, later 

that afternoon, after Tom had left, they called me here in 

Tucson and said that they had been mistaken and that the Stewart 

Mining Company landman, who had arrived also at 8:00 Friday 

morning, had filed an application for a prospecting permit on 

this section. Thus, we have what is called a simultaneous 

filing. That is, both Tom Waldrip7 acting for the Tombstone 

Development Company, and the landman for the Stewart Mining 

Company, filed applications simultaneously at 8:00 a.m., as soon 

as the office opened. Thus the State Land Department will have 

to have a drawing and award the prospecting permit to whoever 

wins the drawing. Since the Stewart Mining Company realizes 

they now have competition for that section, I believe that if 

they win the drawing, they will probably go ahead and pay the 

money required for a full one year lease, rather than risking it 

again by competing with us on the next filing date~ The fact 

that their landman was also at the B.L.M. office before 8:00 

waiting for the office to open indicates how much pressure there 

is for ground in the Tombstone Mining District. 

EXPLANATION OF PLATE 1 - TOMBSTONE DEVELOPMENT COMPANY LAND 
ACQUISITION PROGRESS MAP. 

Appended with this report are Plates 1, 3, 5, 6, 7, 8, and 
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l.b. Other maps, which will be sent as they are completed, will 

include Plates 2, 4, 9, 10, 11, 12, and 13. All of these maps 

are at the same scale except for map l.b. which, will be reduced 

photographically, or otherwise annotated onto Plate 1 when it is 

complete . 

Plate 1 shows all of the various land acquired in the last 

two months by James A. Briscoe & Associates for the Tombstone 

Development Company. Shown in red, on a transparent overlay 

which is taped to Plate 1, are the Tombstone Development Company 

patented claims in the" Tombstone Basin. Also shown in orange 

are the TDC claim group put in some years ago by Tom Pitcher. 

All of the federal lode mining claims staked by James A. 

Briscoe & Associates for the Tombstone Development Company are 

called the TS Group Claims. At this time, there are 198 TS 

claims. Their numbers are not completely sequential since we 

were not able to stake all the claims that we had previously 

laid out because of ownership by other parties. However, all 

the 198 existing claims are essentially full-sized claims so 

there are 4,099 acres, or approximately 6.4 square miles under 

federal mining claim. All ~ave been cornered except those in 

the Keller Ranch area (see weekly report for week ending June 5) 

which will require 145 posts at a cost of approximately $1,725. 

By examining Plate 1, Bill, you can see that the new claims 

we have put in to the northeast of Tombstone, which are colored 

pink, are contiguous with the orange colored TDC claims that Tom 
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Pitcher had previously put it. Further geologic work that I 

have accomplished over the last two weeks, indicates that the 

remainder of Section 1 and Section 31 may be very favorable for 

a hidden porphyry copper target. I strongly recommend that we 

acquire these two sections, and Torn Waldrip has filed at the 

State Land Department last week, on Sections 6 and 36 (colored 

green), which are adjacent to the two federal sections. Once 

the claims are put in on the remainder of Section 1 and 31, any 

work done within the Tombstone Basin can be applied toward 

assessment work for the claims in Section 1 and 31, as well as 

T~m Pitcher's claims, since all are contiguous. Thus, we have a 

4It large block of ground that will cost the Tombstone Development 

Company no additional assessment wdrk as long as work is 
. . 

continuing on the patented claims in the Tombstone Basin. As 

the potential for silver mineralization within these new claims 

is high, as well as the potential for porphyry copper minerali-

zation, I feel this is very critical land. 

In addition to the federal land, by glancing again at Plate 

1, you can see the patterfr of our substantial state lease 

acquisitions. Except for the green sections, for which we have 

applied, but for which the St~te Land Department has not yet 

made an award, we currently hold all of this ground through 

prospecting permit applications. In total, we have 32 square 

miles of state iand in which the prospecting permits have been 

awarded, ang six square miles in which applications are still 
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pending. If we add to this total, the federal mining claims 

already put in, plus .the approximate 6.5 square miles of 

additional federal mining claims, which I recommend, including 

the blocks to the northeast of Tombstone and in ,the western part , 

of the Tombstone Three Brothers Hills area,and include the 

approximate 2,000 acres of patented land, the ' Tombstone 

Development Company now controls some 53 square miles of mineral 

property within the Tombstone Mining District. As you can see, 

the land holdings roughly describe a circular pattern centered 

approximately on Ajax Hill. Three other companies or entities 

control the central part of the District. These are Seth 

Horne, and the Stewart Mining Company, Alanco, (Tony Lane) who 

has acquited the old ~ombstone Mineral Reserve ground, and the 

Escapule family, whicih holds most of the ground between 

Tombstone and the Three Brother's Hills area, south of the 

Schieffelin Monument. Once we have completed the additional 

recommended federal claim staking shown by the diagonal orange 

lines with the pink border on Plate 1, and the last state 

sections have .been awarded, I think that there is one more 

str~tegic play we should make before pushing for the sale of the 

-
Tombstone Development Company. This would be to try and get an 

option from the Escapule family, the Seth Horne group and 

Anthony Lane; If this were done, essentially 100% of the 

available mineral land within the Tombstone District would be 

consolidated under the Tombstone Development Company. 

, 



-- ---------- -----------------------------------~----------------------

Bill Hight 
June 26, 1981 
Page 6 of 8 

Historically, of course, this is what the Tombstone Development 

Company ,was originally organized for, and it would be an 

interesting historical precedent to see it actually consolidate 

the entire District. It would also increase the at~ractiveness 

of the Company, I believe. This is simply a suggestion, which I 

would like you and the other management of the Tombstone 

Development Company to consider. I think it could be 

accomplished either by a lease-option agreement with the three 

entities mentioned, or possibly by simply a cooperative 

work-together agreement. 

DUMP SAMPLE GEOCHEMISTRY 

Plates 2 through 8 (some of which are not yet complete) are 

the ~esults of geochemical samples from old mining dumps, taken 

by Roger Newell for his 1973 doctoral thesis. The metal zoning 

patterns revealed by these geochemical samples indicate that 

Tombstone is probably a very large porphyry copper system. The 

various trends indicate where the best mineral potential ground 

is within the Tombstone District, when this knowledge is 

Gombined with recent geologic data. This is of course what I 

had originally proposed to you, Bill, but these plates put it in 

a use.ful perspective for myself and other geologists. You can 

examine the geochemical data yourself by taking the different 

-maps, which are for silver, zinc, lead, copper, molybdenum, - and 

a combined' molybdenum and zinc map, and overlaying them 

successively onto Plate 1. The corners of these maps are 

------------------------------------------------
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common, and Section 16 at Uncle Sam Hill, where the State of 

~. Maine Mine lies is drawn in on each of the geochemical maps. 

SUMMARY 

I hope that the land acquisition progress map, which I have 

~ been working so long and so diligently on, will help you to 

visualize the progress in land acquisition that we have been 

making. It has taken more time than I had anticipated, but the 

job is progressing towards its final stages and we are really 

not too far behind. We have approximately 46.4 square miles of 

ground now (assuming we get the state land we think we will) and 

are in the process of staking another 6.5 square miles of 

federal mining clai~s which will bring the total to 53 square 

miles, making the Tombstone Development Company, I believe, the 

largest land holder within the Tombstone District. 

In order to expe~ite the repor~ing procedure, which I seem 

to be perenially behind with, my secretary and I have prepaLed 

the white ring binder that has been sent with this report with 

various subject dividers. In the future, we will simply send 

along information as we generate it and indicate where within 

the binder it should go. This, I think, will result in a easier 

way for you to keep your records, as well as a better way for me 

to transmit information to you in a timely manner. I wish to 

apologize for the delay in these most recent reports, but I have 

been working long hours towards getting them into a format in 

which they would be meaningful and clear. Every day, for the 
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last week, I felt it would be finished, but it has taken much 

~ longer than I estimated to get it into a meaningful form. 

However, this form is working towards that which will be used in 

the technical · presentation package for which we have the rough 

~ typesetting already prepared, included as the front piece for 

the ring binder. 

Bank statements and ledger sheets showing expenditures and 

check numbers are included with this report, in the ring binder, 

under the heading "Bank Statements". Also note under the Land 

Acquisitiori heading, "St~te Leases"; we are required , to file 

a notice with the State Land office that James A. Briscoe & 

Associates is working as an agent for Tombstone Development 

Company. Thus, the cat is out. of the bag. 

ry truly yours, 

James A. Briscoe 

JAB:mas 
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PLATES 
Plate # 

LAND STATUS MAP 

1. Tombstone Development Company, Inc. Land Acquisit ion 
Hap. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

1 . b. 

9. 

10. 

DUMP SAMPLE GEOCHEMISTRY 

Dump sampl e location .Ma p showing area of influence 
boundaries and Ajax iault (A . F.), Prompter Fau lt 
(P.F . ), and Horquilla Fau lt (H . F .). 

Distribution pattern for high si lver ratios in dump 
samples . 

Distribution pattern for high zinc rati o s in dump 
samples. 

Distribution pattern for high lead ratios in dump 
samples. 

Distribution pattern for high copper ratios in dump 
samples. 

Distribution pattern for high molybdenum ratios in 
dump samples. 

Distribution pattern for high molybdenum and zinc 
ratios in dump samples. 

Unpatented claims - draft ma p - follows Pl a te 8 - will 
probably be annotated onto Pl a te 1 in th e future when 
research c omplete. 

MESQUITE TWIG BIOGEOCH EMISTRY 

Sil ve r in mesquite trees. 

Zinc in mesquite trees. 

11 . Copper in mesqu it e trees. 

12. Molybdenum in mesquite tr ees . 

INTERPRETIVE MAP S 

.-
1 3 . Potential target areas for economically mineralized 

zones interpreted from geochemical data, Plates 2 
through 12. 

c 1 
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PLATE #2 

Dump sample location map showing area of influence boundaries 
and Ajax Fault (A.F.), Prompter Fault (P.F.), and 

Horquilla Fault (H.F.) 

In preparation as of June 30, 1981 i 

Map will be sent upon completion 
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PLATE #4 

Distribution pattern for high zinc ratios in dump samples 

In preparation as of June 30, 1981 

Map will be sent upon completion 



PLATE #9 

Silver in mesquite trees 

In preparation as of June 30, 1981 
i 

Map will be sent upon completion 



PLATE #10 

Zinc in mesquite trees 

In preparation as of June 30, 1981 

Map will be sent upon completion 
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PLATE #11 

Copper in mesquite trees 

In preparation as of June 30, 1981 

Map will be sent upon completion 



PLATE #12 

Molybdenum in mesquite trees 

In preparation as of June 30, 1981 

Map will be sent upon completion 
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ptATE #13 

Potential target areas for economically mineralized zones 
interpreted from geochemical data, Plates 2 through 12 

In preparation as of June 30, ·1981 

Map will be sent upon completion 
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James A. Briscoe & Associates 
J a mes A. Briscoe 
RegiJ/l'Ted Professional Gt'o /uXisl 

April 17,19-82 

Bill Hight, President 
Tombstone Development Company 
P • . 0. Box 1445 

RE: 1. Budget for the remainder of the year. 
2. Additional property acquisition. 

Ex plora tion Co nsult a nts: 
Base a nd Precious Metals 

Ura nium. Oil. Gas & Coa l 

T homas E. Wa ldrip , Jr. 
Geolog;st - Landman 

3. Compari s on of Tombstone with recent mineral property 
sale. 

Dear Bill & Frank: 

Enclosea with this letter, which covers the above subjects, is a 
detailed property map at a scale of 1" = 2,000', covering the 
entire Tombstone District. A larger map, at a scale of 1" = 
500' W1l1 follow in a few days. Errors were discovered on this 
map after our last meeting, but it has been re-drafted and is 
being prooted now. Also enclosed is a detailed ledger sheet of 
my proposea budget for the corning year. In order to make this 
letter as clear as possible, and so that we may go over its 
details, I am going to write it in a sentence outline form. 

I. Budget for the remainder of the year. 

A. Land acquisition. 

1. Federal mining claims - $14,836. This depends on 
your decision, and I will cover the specifics in 
section two on recommended additional mining 
claims. 

2. State lands. 

a. The state prospecting permits, which we 
acquired in March include Sections 29, SE 1/4 
of 30, NE 1/8 of 30, and 32, Township 20 
South, Range 22 East. These are noted with 
small tags on the colored property map 
(Attachment 1). 

5701 Eas t G lenn Stree t, S uite 120, Tucson , Arizo na 85 71 2 (602) 72 1-1 375 
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b. Critical sections related to mineralization, 
which we will acquire within the next 30 
days, are the Southwest 1/4 of Section 8, 
Section 18 and Section 19 of Township 20 
South, Range 22 East. 

c. We will continue to file prospecting permit 
applications, then reapply for those 
applications on all remaining sections, which 
have a 4A and are colored red on the property 
map. 

1. The cost per month will be approximately 
what it was in 1981, or an average of 
$794.44 per month (see ledger sheet 
budget, Attachment 2) , showing 1981 
totals and the average cost per month. 

2. We have been traveling to Phoenix 
approximately every two weeks when the 
re-applications of state land come up, 
so that we can be at the State Land 
Department door to file re-applications. 
This is done because we have been 
getting competition for the critical 
sections from Energy Reserves Company, 
and Seth Horne - Stewart Mines, as well 
as occasional others on these permits. 
The cost of this travel in air fares, 
taxi, etc. is approximately $140 per 
month. When we acquire the additional 
land that is critical (see above), we 
will probably start mailing, by 
certified mail the applications, thus 
reducing the monthly cost to in the 
range of $30. However, I have left the 
$140 amount in the budget as a cushion. 

d. Damage and restoration bonds. 

1. When we applied for State Prospecting 
Permits, we had to file cash bonds until 
we could buy bonds from my insurance 
company, which required signatures on 
the applications. This is now 
accomplished for the acquired lands. 
However, since we still have to get 
additional ground we will need some 
additional bonds. I have enclosed one 
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additional form for your signatures, and 
a letter from Sylvia Fodor of the Bond 
Department at Tucson Realty & Trust, 
which explains the details of this 
application. It will be a blanket 
application, which can be used so that 
future bonds in the Tombstone area can 
be obtained without separate 
applications and by my only having to 
pay the $30 fee for a $2,000 restoration 
bond. 

2. These bonds are now extremely difficult 
to get for anyone but major companies. 
We were fortunate to get them, and they 
will save sUbstantial cash. 

e. The prospecting permit section of the budget 
is for the actual permit which is for a 
period of 2 years at $2.00 per acre, and 
which requires the damage-restoration bond. 
Prior to this time, and in the future for the 
largest percentage of the land, we have been 
merely making prospecting permit 
applications, and then re-applying 
continually to give us a defacto hold on the 
land. This takes advantage of a loop hole in 
the state mining code and is considerably 
cheaper than getting the actual prospecting 
permits. The loophole is used by others 
also. 

f. State mining leases - This is necessary 
before actual mining is done. I don't 
anticipate that we will have to go to that 
extent, however, I have shown it for 
demonstration purposes in the budget. 

B. Report preparation. 

1. James A. Briscoe & Associates - this includes 
Torn's time, my time and Mardee's time. As can be 
seen from the budget, we won't make further 
charges until after the report is completed. We 
don't see any further heavy technical work load 
after the report is completed, however, a great 
amount of time may have to be spent in negotia~ 
tion. If such time turns out to be necessary, we 
can consider the situation at that time. 
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2. Contract Labor. The contract labor section of the 
budget is primarily drafting personnel. The 
drafting on this project has been much more 
difficult than I anticipated, and several more 
plates need to be produced. Most of the budget is 
for the additional plates and a cushion of $100 
per month for the remainder of the year for 
unanticipated labor from August through September 
has been included. The labor, as usual, is at 
direct cost. 

3. Reproduction and Typesetting. This covers the 
cost of the final amount of typesetting and 
xeroxing of the report. 

4. Report preparation of $830 is for binding and 
report covers. 

5. Telephone - expenses to date have been very low. 
During the negotiation phase, after the report is 
out, I anticipate that they will be much higher. 

6. Other items on the budget are self explanatory. 

C. Summary of the budget and percentage allocations. 

1. The acquisition of additional mining claims is the 
most costly portion of the budget and consumes 31% 
of the projected total (see percentage 1982 column 
on the budget sheet). My reasons for the land 
acquisition is the subject of the next section of 
this letter. We do recommend that the land be 
acquired. 

2. The next most expensive item which consumes 17.85% 
of the budget, is the reapplication for state 
prospecting permits. I also recommend this, as it 
allows control of approximately 41 square miles of 
state land at a cost of $0.32 per acre. 

3. The contract labor amounts to 11.1% of the budget 
and is necessary to complete the report. 

4. Prospecting permit fees account for 10.3% of the 
budget, and are critical as they cover the very 
strong porphyry copper alteration at Robbers Roost 
and the area south of the State of Maine and north 
of Charleston. 
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5. The damage and restoration bonds appear to account 
for 8.69%. However, the cash bonds which we had 
to remit, until we were able to get bonds from my 
insurance company, will be returned and used for 
the prospecting permits. 

6. The total budget is $47,048.29, and allows the 
Tombstone Development Company to control the 
largest land position in the District for about 
$1.15 per acre. The monthly average will be 
$3,755.35, but most of that will corne in the next 
3 months. 
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II. Recommended additional mining claims. 

A. The problem. 

1. Until all of the land data was compiled on a 
precise topographic and geologic data base map, 
and carefully colored as to ownership, we could 
not clearly tell where open land was. 

2. When this was done, it became apparent that: 

a. Very important land to the west of the main 
block of TDC patented claims, southwest of 
the Tombstone townsite (No. 1 on yellow tags) 
remains open. This ground contains some of 
the best untested geologic targets. I 
previously thought it was covered by the TDC 
patented claims. 

b. Some fractions to the north and southeast of 
the townsite remain open - No. 2 on the 
yellow tags. 

c. Some fairly large fractions within the TDC 
patented claim block exist. These are also 
labeled "2" on the yellow tags. Their 
existence was recognized, but it was thought 
that they had been covered some years ago by 
staking by other people. Our research shows 
that they appear to be open to location. 

d. South of the Prompter Fault, and the Great 
Carbonate and McKinley claims, owned by Mr. 
Frank Frankovich, there is about 1/2 section 
of Federal ground. I flew over this area 
last weekend and saw alteration in the 
sediments. This area (No. 3 on the yellow 
tags) would be contiguous with the existing 
TDC claim block put in by Torn Pitcher, and 
thus could be held indefinitely, as all work 
done by TEl/Austin Mining or other leassors 
on the patented land will apply as assessment 
work. 

e. There is an odd T-shaped area of open Federal 
land on the east flank of the limestone hill, 
south of the Prompter Fault, and south of the 
Cub group, held by Wayne Winters. It is 
contiguous with, but southeast of the TDC 
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f. 

g. 

h. 

i. 

claims put in by Torn Pitcher. (Labeled No.5 
on the yellow tags). My airplane flight 
showed that there is altered-mineralized 
ground in this area -- and I think it should 
be acquired by staking 17 mining claims. 
This ground would be contiguous with the TDC 
claims and as for d. above, assessment work 
on the patented group would apply here. 

One 40 acre parcel of Federal ground 
surrounded by State leases belonging to 
Anthony Lane. This land lies about 4 miles 
east of Charleston, and is labeled No. 6 on 
the yellow tags. Two claims would cover it. 

A small area of open land surrounded by 
Tenneco ground and the military reservation 
(No. 9 on the yellow tags), lies northwest of 
Charleston, about 1 mile. This area is 
within a porphyry copper alteration zone and 
is only about 3,000 feet northeast of recent 
exploration drilling work done by Tenneco 
which we observed from our airplane flight. 
Seven claims would cover it. 

To the southwest of Fairbank, there is a 
small parcel of Federal ground (labeled No. 
8) that we inadvertently left open. 5 claims 
would cover it. 

Southwest of the Johnson Ranch (No.9), there 
is about 2 1/2 sections of land that could be 
extremely important if the geochemical 
anomoly in this area is verified. It could 
be covered by about 84 claims. At this time, 
I don't know whether this is critical, and I 
have not included these claims in my budget. 
If later work verifies their extreme 
importance, then the claim work can be done 
at that time. 

B. Mineral survey cost estimate. 

1. Because of the complexity of putting in claims 
over fractions whose exact location is hard to 
determine, I felt that we should get a 
professional surveyor to do the job. This would 
eliminate: 
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a. Putting discovery posts on someone else's 
claims by poor surveying. 

b. The possibility of leaving additional 
fractions. 

c. Arguements about accuracy of the survey from 
potential purchaser or other claimants. 

2. I asked for an estimate from Mr. Bill Marum, a 
registered mineral surveyor in the states of 
Arizona, California and Nevada. His estimate is 
appended with this report as Attachment 3. He 
estimates a cost of $28,000 to perform the work 
in the main part of the District. 

3. Reviewing cost for claim staking last year, 
found that our crews had an average cost of 
$66 per claim, vs. Bill Marum's estimate of 
$230 per claim. The difference is in the 
precision and survey technique, as well as 
qualifications of the personnel involved. 
that there is no profit margin or overhead 
into my figures. 

I 
about 
about 

the 
Also 
built 

C. My recommendations. 

1. I think that we should stake the open ground in 
the main part of the District, (yellow tag 1,2,3,4 
&5) as soon as possible. 

If we don't: 

a. There will be holes in the property block, 
making it less attractive for potential 
purchasers. 

b. I will have to include the property map with 
the report proposal. It will be obvious that 
we don't control all of the land, and someone 
else will probably stake it up. 

If we do: 

a. We will considerably increase holdings over 
prime exploration ground in the area west of 
Tombstone (yellow tag No.1), and I believe 
increase the value of the TDC holdings. 
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b. There will be no additional property owners 
to contend with. 

c. All the ground is contiguous with existing 
patented ground, and as long as work is going 
on, no separate assessment work need be done 
on the new claim blocks. 

2. I recommend that we stake all claims with James A. 
Briscoe & Associates, Inc. crews. 

The advantages are: 

a. The cost will be 1/2 to 1/3 of that charged 
by a registered mineral surveyor. 

Disadvantages will be: 

a. The survey will be 3rd or 4th order accuracy, 
not 1st or 2nd, as would be the case with the 
registered mineral surveyor. 

b. We cannot be sure that all discovery posts, 
because of the survey accuracy, will be on 
open land, and thus some claims could be 
invalid. However, as our map is the best 
ever produced over the Tombstone district, 
and since we will be using it to file the 
claims, it is unlikely that we will ever be 
challenged. 

c. If we ever get in a arguement about the 
claims, we won't have the advantage of a 
survey by a registered mineral surveyor. 

I think the low risk of being challenged on the 
claims, and the cost factor combine to suggest 
that we not spend the money for an accurate survey 
by a registered mineral surveyor, but instead do 
it with our technicians. 

3. At some point, an accurate survey of the land will 
have to be made. This will be done by the 
purchaser or joint venture partner of the 
Tombstone Development Company. Then all claim 
corners can be targeted, the area flown and an 
accurate topog map made. The aerial photography, 
and map drawing portion of this survey will 
probably run about $7,000 to $10,000, while 
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another $10,000 or more will have to be allocated 
to a ground survey, and targeting claims corners 
with white paper targets. 
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III. Comparison of Tombstone with recent mineral property sales 
- to develop a strategy to value and sell the Tombstone 
Development Company. 

A. The problem - assets of the Tombstone Development Co. 
and how to value the assets. 

1. What are the assets of the Tombstone Development 
Company? 

a. Fee simple land. 

1. Surface rights - undeveloped, 1,000 
acres. (approximate). 

2. Surface rights - historical, 102 acres. 
(approximate) 

3. Mineral rights - 1,125.2 acres. 

4. Water rights - 1,125.2 acres. 

5. Oil rights - 1,125.2 acres. 

b. Federal mineral rights land - lode mining 
claims. 548 claims at average of 18 acres 
each - 9864 acres. 

1. Mineral . rights in total - subject to no 
royalty~ 

2. Water rights - related to the 
possibility that more water than that 
necessary for mine use might have to be 
pumped from underground workings. 

c. State mineral rights land - State prospecting 
permit applications and state prospecting 
permits. 26,240.52 acres, or approximately 
41 square miles. 

1. Mineral rights subject to a 5% NSR type 
of royalty payable to the state. 

2. Water rights - related to the 
possibility that more water than that 
necessary for mine use might have to be 
pumped from underground workings. 
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d. Producing Mine. 

1. The T.E.I. - Austin Mining Company lease 
- Production so far ranges between $16 
and $20 million dollars gross value, 
subject to a 5% NSR royalty and/or a 
minimum royalty. 

2. What are the values of the TDC assets? 

a. Fee simple land. 

1. Surface rights - it is reasonable that 
these surface rights should be valued 
like residential ground since they are 
adjacent to the town of Tombstone. 
Indeed, some of this ground is 
residential land within the town of 
Tombstone, though this will be treated 
under surface rights - historical. 
Comparison with similar land recently 
sold is valid. The recent sale of land 
near Casa Grande, Arizona to the Getty 
Oil Company for use as an open pit or 
underground copper mine area, is a good 
comparison. If we can equate TDC land 
value to this transaction, (attachment 
6b) the following value can be assigned: 

Value per acre $7,111 x 1,000 
acres of TDC surface rights outside 
the townsite = $7,111,000 

2. Surface rights - historical -
approximately 102 acres. I had really 
not given the historical value of the 
Tombstone Development Co. ground much 
thought until just the last day or two. 
However, it may be one of the most 
important assets of the Tombstone 
Development Company. All of the 
historic portion of Tombstone lies on 
TDC patented claims. The surface rights 
have been leased to the owners of the 
historic buildings for 99 years. These 
leases are now running out. As I have 
said before, it is critical not to deed 
this surface rights land away. It 
should have a high .value to developers · 
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of "old west" recreational towns, such 
as Westworld, which runs. Old Tucson and 
Old Las Vegas, and is headquartered here 
in Tucson. There is roughly 102 acres 
that cover the historic portion of 
Tombstone. This land could be valued at 
$25,000 to $50,000 per acre (possibly 
more), or a total value of $2.5 to $5 
million in round figures. 

3. Mineral rights - 1,125.2 acres. The 
Tombstone Development Company controls 
essentially all of the mines with 
significant past production. It is 
reasonable to assume that as much 
mineral value remains as has been 
produced. This future production from 
the patented claims should be about $500 
million (see attachments 7-11). A 
minimum 5% gross royalty from this 
production should be $25 million, or a 
value of $22,218.27 per acre. Since 
substantial high grade ore might justify 
a higher royalty, the time value of 
money could be considered to be 
effectively cancelled out and thus the 
$25 million price could be justified. 

4. Water rights - 1,125.2 acres. In the 
future, the water price might be 
equivalent to that which the Central 
Arizona Project would charge for its 
water, less the cost of pumping and 
delivery. Of course a consumer would 
have to be found for the water. 
Potential consumers might be as follows: 

a. The mining company exploiting the 
mineral properties. 

b. Residential developments around 
Tombstone. 

c. The city of Tucson. 

d. The city of Sierra Vista. 
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5. 

6. 

Regardless of the buyer, we might 
compare the value of the water rights of 
the Tombstone Development Company on a 
per acre value with the price paid by 
the city of Tucson for "water farms" in 
the Avra Valley, bought by the City, or 
"water farms" in the Santa Cruz Valley, 
bought by the mines in the Pima Mining 
District. I estimate the purchase cost 
of these farms at $4,000 per acre x 
1,125.2 acres of TDC land = $4,500,800. 

Oil rights - The oil rights under the 
Tombstone Development ground are 
extremely hard to assess. As you know, 
Phillips Petroleum has drilled one 
unsuccesstul(?) well, southeast of 
Tombstone on the Cowan Ranch, south of 
the Tombstone airport. Drilling has 
begun again about 13 miles west of 
Tombstone on the Fairbank Road between 
Fairbank and Sierra Vista. This 
drilling has not been announced 
publically, but it is assumed that it is 
being done by the Phillips Petroleum 
Company. If oil were discovered, the 
value of the Tombstone Development 
Company oil rights would certainly be 
enhanced. The only geologic factor that 
would be negative is the Tombstone area 
claims proximity to the plug of 
Schefflin granodiorite and associated 
igneous dikes. Since oilmen seem not to 
be too worried about igneous activity, 
it may not be much of a factor. 

Lease value at the present time would be 
about $2.00 per acre + 1/8 interest in 
the wells. Since we can't value 
undiscovered oil, only the bonus payment 
of about $2,000 can be considered. At 
the current time, it would be unwise to 
sell the oil rights for the bonus price. 

Summary of estimated value of the 
Tombstone Development Co.'s fee 
ownership land is as follows: 
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Surface undeveloped - 1,000 x $ 7,111 = $ 7,111,000 

Surface historical 102 x $50,000 = $ 5,OOO,OOO ~ 

Mineral rights - 1,125.2 x $22,218.27 = $25,000,000 

Water rights - 1,125.2 x $ 4,000 4,500,800 
----------------------

TOTAL $41,611,800 

b. Federal mineral rights land - lode mining 
claims. 

1. Mineral rights on federal lode m1n1ng 
claims are not subject to royalty. The 
value of these rights are absolutely 
dependent on discovered mineral value, 
or indications of potential for 
discovery. Thus we must break the 
targets down and evaluate them 
individually. There are a number of 
targets which relate to alteration, 
geochemical, geological and geophysical 
patterns. As exploration work 
progresses, the number of these targets, 
as well as their value, will probably 
fluctuate, as increasing knowledge of 
the geology is obtained. Subject to many 
uncertainties, it appears at present 
that there are at least 10 mineral 
targets which lie either on or adjacent 
to mineral land currently held by the 
Tombstone Development Company, or has 
been recommended for acquisition by the 
Tombstone Development Company. Three 
targets lie on ground not held by TDC. 
These are targets 11, on the Ft. 
Huachuca Military Reservation in 
withdrawn ground, and 12 overlying 
Escapule ground, and 13 held by Alanco. 
These targets and their approximate 
value is as follows: 
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1. Tombstone Extension target. We can assume that 
future production will equal total past 
proauct10n of the Tombstone District. 

2. Northeast Tombstone - this is the area in 
which the productive veins project below cover 
ana which appears to be on the edge of a moly 
anomoly. Assume future production will equal 
1/2 previous production of the Tombstone 
District. 

,3. Tombstone west area - this area comprises the 
open un-staked ground to the west of the main 
block of Tombstone Development Co. patented 
claims and to the east, for the most part, of 
the Charleston Road. Assume future potential 
in this area will equal 1/4 of past production 
in the Tombstone District. 

4. Airport zone - This area lies to the north and 
west of the Tombstone airport. Assume future 
proauct10n will equal the past production of 
the Tombstone District x 1/10 discount for lack 
of previous production. 

5. Robbers Roost - This is the area of intense 
breccia pipe development and phyllic alteration 
in Section 29 & 30 to the west of Charleston 
Road. May be $2 billion in gross metal value 
copper potential, but Tombstone Development 
only controls 1/2 of the land necessary for 
min1ng. Thus 2,000 million x 1/2 = 1 billion 

In Millions 

$ 500.0 

250.0 

125.0 

50.0 

x 1/10 discount rate for potentially very deep zone 100.0 

6. Fox Gulch breccia pipes - This area covers 
sections 18, 19, 13, most of 7 and part of 8, 
Township 20 S., Range 22E. Large area of breccia 
pipe activity with , interesting but unknown 
potential for reserves. Assume a $2 billion 
gross metal value potential but discount by 
1/10 because of uncertainties = $200 million -
1/2 because of adjacent Horne, Escapule and 
Alanco ground. 100.0 
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7. Char~eston magnetic anomoly- This is the largest 
aero-maganomoly in the district & appears to be 
related to a large intrusive mass of Schefflin 
granodiorite. This mass appears to be rimmed 
by strong phyllic alteration where exposed. 
Assume potential for a 1 billion ton porphyry 
copper oreoody with fringing precious metal 
zones. Further assume $14/ton ore x 1 billion 
tons = $14 billion gross metal value. Discount 
1/~0 since we don't know if the ore underlies 
TDC ground or Tenneco ground = $1.4 billion. 
Discount 1/10 since no direct evidence of the 
ore, save only geophysics & alteration = 

8. Johnson Ranch anomoly - This area has geochemical 
characteristics similar to Tombstone, and anomoly 
size the same as that over Tombstone. If it 
is indeed a Tombstone-like mineral zone, then 
bonanza grade ore could occur below the Quaternary 
alluvium. Production assumed to be equal to 
Tombstone's past and projected production which 
is $1 to $2 billion. Say $1 billion GMV, discounted 
by 1/2 because of complete alluvial cover. 
Then discount by 1/2 again because not all of 
land over anomoly is controlled by TDC 

9. Government Draw - Keller Ranch area. Similar 
in geologic position related to the caldera 
structure, & geochem signature as Tombstone. 
Assume potential equal to previous production 
in Tombstone, and discount 1/10 since there 
has been no previous production = $50 million 
and then discount 1/10 for deep burial of 
favorable horizons below pre-mineral surface 
cover rock = 

10. Northwest Fairbank Magnetic Anomoly - This 
appears to be a hidden apophysis of Schefflin 
granodiorite along the caldera fault, similar 
to the Schefflin granodiorite outcrop at Tombstone. 
Assume $2 billion potential in base and precious 
metals but discount 1/10 because of no surface 
expression = $200 million GMV, discounted by 
1/10 as not all property is controlled = 

140.0 

250.0 

5.0 

20.0 
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11. FHMR (Ft Huachuca Military Reservation> 
aeromagnetic anomoly. This is another apparent 
apophysis of Shefflin granodiorite around the 
caldera margin, similar to #10. Assume $2 billion 
GMV potential. Discount 1/10 because of no 
surface expression = $200 million. Discount 
another 1/10 because of lack of exposed alteration 
= $20 million, discount by 1/100 because no 
property position is held over the mag-anomoly 
although it could be obtained with great 
difficulty. 

12. Escapule anomoly. The Escapule ground covers 
veins in the Uncle Sam tuff sheet. These veins, 
where they intersect favorable horizons like 
those at Tombstone, could result in substantial 
ore bodies, the same order of magnitude as 
Tombstone. Assume $500 million GMV and discount 
by 1/10 because of overlying pre-mineral cover 
rock & Bisbee red beds = $50 million x 1/100 
discount since no property position is held by 
the Tombstone Development Company, though mineral 
lease below 100' could be obtained 

13. North & West Robbers Roost Pipe. Ground held 
by Alanco and Stewart Mines (Seth Horne), 
including part of the alteration zone around 
the Robbers Roost porphyry breccia area. 
Potential for $2 billion GMV x 1/2 since TDC 
controls at least 1/2 of the best ground = $1 
billion x discount of 1/10 because of thick 
cover of pre-mineral cover rock at surface = 
$100 million x 1/100 because no property 
position or option on either Alanco or Seth 
Horne Stewart Mines ground = 

.2 

0.5 

1.0 
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2. Summary of potential of various targets 
within the Tombstone Caldera, after 
discounting various exploration risk 
factors - land primarily controlled by 
unpatented Federal lode mining claims. 

In 
Millions 

1 500 
2 250 
3 125 
4 50 
5 100 
6 100 
7 140 
8 250 
9 5 
10 20 
11 0.2 
12 0.5 
13 1 

-------
$1,541.7 

We will assume that a 5% NSR royalty, 
which is approximately equal to 5% of 
the GMV would be obtainable on all of 
these various target areas. 5% of the 
total geologically discounted value of 
$1,541,700,000 would be $77.085 million. 
We will also have to assume that since 
the exploration time on all of these 
targets would be quite long, as would 
mine development, this net smelter 
return would not be received until the 
year 2,000, or 18 years from now. 
Assuming a discount rate of 15% over 18 
years, the current discounted value of 
that $77 million dollars resulting from 
the 5% royalty would be $5.4i6 million. 

3. Water rights. There may be some 
potential for sale of water, if water 
encountered in underground workings that 
may result from exploration on the lode 
mining claims is more than that 
necessary for mining and milling 
purposes. If such is the case, the 
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Tombstone Development company should 
retain a royalty on any water sold. 
This might be 25% of the net sale price, 
after deducting pumping and transmission 
costs. This value of such potential 
water rights is completely impossible to 
determine. 

c. State mineral rights land. 

1. Mineral rights on state land are subject 
to a 5% NSR type royalty. Because of 
this royalty, it is relatively difficult 
to get a further royalty on bulk 
disseminated mineral deposits which are 
low in value per ton. Thus, for 
evaltiation purposes here, and because 
state prospecting permit land is so 
intermingled with federal mining claims, 
I think that we can assume that the 
state land merely enhances the potential 
for discovery on the Federal mineral 
ground. It is necessary to maintain the 
state land for this purpose, but for 
estimating purposes, rather than 
assigning a dollar value to the state 
land, we will just assume that it is a 
necessary adjunct to the federal land 
and that the total combination of 
federal and state ground has a current 
discounted value equal to that estimated 
for the federal ground. 

2. Water rights. It is also possible that 
underground mining may generate more 
water than is necessary for mining 
operations. If this is the case, there 
is potential for sale of the excess 
water on which Tombstone Development Co. 
should retain a royalty. The state law 
has not been thoroughly researched on 
this matter, so it is not clear to me 
whether indeed the mining company can 
sell excess water. 

d. Producing mine. 

1. The current Tombstone Exploration, 
Inc./Austin Mining Company lease yields 



Bill Hight & Frank Gallup 
April 17, 1982 
Page 21 ot 24 

income to the Tombstone Development 
Company in two ways: 

a. A minimum royalty of $7,500/month 

b. A royalty from production of not 
less than 5% NSR with a maximum 
production cost tallied against the 
NSR of 10% of the gross metal 
value of mined ore. 

3. The money paid to the Tombstone 
Development Company as of the 
anniversary date of May 1, 1982, will be 
36 months x $7,500/month + $6,000 
initial payment = $276,000. 

4. Production records from T.E.I., the 
manager of the project, have been 
unsatisfactory to date. However, there 
are independent sources available to me 
that suggest that between $16 and $17 
million worth of precious metals may 
have been removed from the operation in 
the last 36 months. If 10% of the gross 
value per ton were deducted for the 
maximum allowable operating cost 
deduction called for in the contract, 
then 5% royalty should have been paid on 
$14.4 to $15.3 million dollars of 
production. Thus, a total royalty of 
$720,000 to $765,000, less the minimum 
royalty of $270,000, already paid, 
should have resulted in an additional 
payment of $450,000 to $495,000. 

5. Future production over the next year or 
two will of course be highly dependent 
on the price of gold and silver. 
However, a reliable anonymous source 
tells me the following: 

a. Silver has been sold forward at 
$9.00/oz. 

b. I also assume that gold must have 
b-een sold forward in the range of 
$400Ioz. 



Bill Hight & Frank Gallup 
April 17, 1982 
Page 22 of 24 

c. The recovered value of precious 
metal is approximately $16.20/ton. 

d. Production rate is 1,500 tons per 
day and assuming a 6 day/week 
mining milling schedule, a 
$7,581,600/year gross cash flow 
would result. Subtracting out the 
10% of the gross, which is the 
maximum deductible allowance for 
overhead, according to the lease 
agreement, 5% royalties should be 
paid on $6,823,444/year, or 
approximately $341,172/ year, 
payable to Tombsto.ne Development 
Company. 

6. Conclusions. If the Tombstone 
Development Company is sold, then the 
purchaser is actually buying a company 
with a significant income. This should 
have an obvious effect on the purchase 
price. 

e. Vizina mine tour lease. 

1. The Tombstone Development Company has 
leased the old Vizina mine to a 
concessioneer, and mine tours for 
tourists are conducted through the mine 
on a daily basis. The income from the 
lease is minimal. 

f. Summary of estimated value of the Tombstone 
Development Company land holdings in the 
Tombstone Mining District, Cochise County, 
Arizona: (see next page). 
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PATENTED LAND: 
1. Surface - undeveloped. 
2. Surface - historical. 
3. Mineral rights. 
4. Water rights. 
5. Oil rights. 

Sub-Total Patented Land 

FEDERAL MINING CLAIMS 
1. Mineral rights - Discounted value 

of hypothetical (as defined by the 
u.S. Geological Survey) reserves 
in 13 target areas. Assumed 5% NSR 
royalty on geologically discounted 
reserves, assumed to be paid 18 
years in the future and discounted 
to present value using a 15% 
discount rate. 

2. Water rights. 

Sub-Total Federal Land 

STATE LAND 
1. Mineral rights. 

2. Water rights. 

Sub-Total State Land 

PRODUCING MINE 
(Tombstone Exploration/Austin Mining 

1. Received minlmum royalties. 

7,111,000 
5,000,000 

25,000,000 
4,500,000 

? 

5,416,000 

? 

? 

? 

276,000 

2. Calculated production royalties owed. 495,000 

3. Calculated production royalty 
payable to T.D.C. for 1982. 341,172 

4. Discounted 5 years of future 
royalties at the same rate as (3) 
above, using a 15% discount rate. 1,195,085 

Sub-Total Producing Mine 

41,611,800 

5,416,000 

? 

2,307,257 
--------------------

.TOTAL 49,335,057* 
(see next page) 
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*Please note: All of the data used to prepare the figures on 
the preceding page . (23) are subject to varying degrees of 
uncertainty. They must, therefore, be considered to represent 
orders of magnitude, rather than precise accuracy. In the case 
of valuation of hypothetical (U.S. Geological Survey term - see 
Attachment I~ ) ore reserve, I have used several discount 
factors, and therefore, I believe they are conservative. In the 
case of TEl/Austin Mining lease, the calculated production was 
figured 3 different ways. 

I will continue to retine and document these figures. 

Very truly yours, 

J~ ~~errZ-
~es A. Briscoe 

JAB/mas 

Attachments 
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12. "Can Copper Recover" - Article 

13. "Plan to boost stock pile of strategic minerals", Wall 
Street Journal, April 11, 1982 

14. "Mining Law" - Exerpts from u.S. Bureau of Mines, Minerals 
& Materials, February, 1982, page 3 

15. "AMAX is Confident Molybdenum Business Will Rebound Soon", 
New Mexico Pay Dirt, March, 1982, page 52 

16. Classification of Mineral Resources, U. S. Bureau of Mines 
and U. S. Geological Survey 



TDCS TP.UST BUDGET OF OPERATING EXPENSES 
DATE OF PRINTING: APRIL 11, 1982 
ACCOUNTS PAYABLE: 3500.00 
APRIL EST. COSTS 7052.50 

SUB · TOTAL 
BOND REFUND 

BUDGET REQUIREMENTS 

10552.50 
4000.00 

6552.50 
AVERAGE ESTIMATE ESTIMATE ESTIMATE 

% PER JANUARY FEBRUARY MARCH APRIL APRIL MAY JUNE 
1981 ~981 MONTH 1982 1982 1982 1982 1982 1982 1982 

************************************************************************************************************************* 

EXPENSES: 
---------
JAB & ASSOC. MGMT 54000.00 54.42 6000.00 0 .. 00 0.00 0.00 0.00 0.00 0.00 0.00 
ASSAY EXPENSE 22.50 0.02 2.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
AUTOMOTIVE RENTAL 4844.50 4.88 538.28 0.00 493.70 0.00 0.00 0.00 0.00 0.00 
CONTRACT LABOR 14219.66 14.33 1579.96 1036.45 1282.00 207.75 327.48 1300.00 500.00 200.00 
DRAFTINu & BLUEPRINT 877 .17 0.88 97.46 17.01 0.00 0.00 0.00 50.00 50.00 50.00 
ENG. & FIELD SUPP. 3302.40 3.33 366.93 0.00 126.66 0.00 0.00 0.00 0.00 0.00 
REPRO. & TYPESET 4624.40 4.66 513.82 34.87 295.98 259.90 48.85 475.00 50.00 50.00 
REPORT PREPARATION 0.00 0.00 0.00 0.00 0.00 0.00 0.00 830.00 0.00 0.'00 
OUTSIDE CONSULTING 0.00 0.00 0.00 0.00 519.40 0.00 0.00 0.00 0.00 0.00 
OFFICE SUP. & EXP. 265.20 0.27 29.47 348.23 25.30 24.11 0.00 25.00 25.00 25.00 
POSTAGE & SHIPPING 37.36 0.04 4.15 243.52 24.08 22.12 36.43 250.00 10.00 5.00 
PROMO ENTERTAINMENT 0.00 0.00 0.00 0.00 0.00 0.00 50.11 50.11 10.00 25.00 
TELEPHONE 122.17 0.12 13 .57 0.00 76.76 20.61 47.25 50.00 50.00 50.00 
FTL-CLAIM STAKING 4074.89 4.11 452.77 0.00 261.52 0.00 0.00 0.00 0.00 0.00 
PROS. PERMIT APPLI. 7150.00 7.21 794.44 175.00 500.00 575.00 300.00 794.44 794.44 794.44 
MAPS & TECH. PUBL. 224.99 0.23 25.00 24.00 0.00 0.00 0.00 0.00 0.00 0.00 
FILING FEES-B.L.M. 2320.00 2.34 257.78 0.00 0.00 0.00 330.00 0.00 0.00 0.00 
FILING FEES-COCH.CTY 1392.00 1.40 154.67 0.00 0.00 0.00 198.00 0.00 0.00 0.00 
FTL-STATE LAND ACQ. 1749.84 1. 76 194.43 82.49 140.00 137.95 75.00 140.00 140.00 140.00 
DAMAGE & REST. BONDS 0.00 0.00 0.00 0.00 0.00 · 4000.00 90.00 90.00 0.00 0.00 
PROS~PERMIT FEES 0.00 0.00 0.00 0.00 0.00 1843.78 480.82 3000.00 0.00 0.00 
STATE MINING LEASES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
*CLAIM STAKING EST. 0.00 14836.00 

--------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
TOTAL 99227.08 100.00 11025.23 1961.57 3745.40 7091.22 1983.94 7054.55 16465.44 1339.44 

TDC INVESTMENT TO DATE: 112486.54 
INTEREST INCOME TO DATE: 337.38 

---------
TOTAL 112823.92 

TOTAL EXPENSES TO DATE: 114009.21 
---_ .... _---

TOTAL -1185.29 
AIC JABA ADVANCES -3500.00 

---------
CASH IN BANK & ICLAF 2314.71 

*THIS WILL BE DISTRIBUTED TO FTL, AUTO RENTAL, CONTRACT LABOR, FILING FEES, ETC., AFTER WORK IS DONE 

ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIMATED AVERAGE 
JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER TOTAL % PER 
1982 1982 1982 1982 1982 1982 1982 1982 MONTH 

**************************************************************************************** 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 493.70 1.05 41.14 

200.00 100.00 100.00 100.00 100.00 100.00 5226.20 11.11 435.52 
50.00 50.00 0.00 0.00 0.00 . 0.00 267.01 0.57 22.25 

0.00 0.00 0.00 0.00 0.00 0.00 126.66 0.27 10.56 
50.00 50.00 50.00 50.00 50.00 50.00 1465.75 3.12 122.15 
0.00 0.00 0.00 0.00 0.00 0.00 830.00 1. 76 69.17 
0.00 0.00 0.00 0.00 0.00 0.00 519.40 1.10 43.28 

25.00 25.00 25.00 25.00 25.00 25.00 622.64 1.32 51.89 
5.00 5.00 5.00 5.00 5.00 5.00 584.72 1.24 48.73 

25.00 25.00 25.00 25.00 25.00 25.00 235.11 0.50 19.59 
150.00 100.00 50.00 50.00 10.00 10.00 617.37 1.31 51.45 

0.00 . 0.00 0.00 0.00 0.00 0.00 261. 52 0.56 21.79 
794.44 794.44 794.44 794.44 794.44 794.44 8399.96 17.85 700.00 

0.00 0.00 0.00 0.00 0.00 0.00 24.00 0.05 2.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

140.00 140.00 140.00 140.00 140.00 140.00 1620.44 3.44 135.04 
0.00 0.00 0.00 0.00 0.00 0.00 4090.00 8.69 340.83 
0.00 0.00 0.00 0.00 0.00 0.00 4843.78 10.30 403.65 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

14836.00 31.53 1236.33 
--------- --------- --------- --------- --------- --------- --------- --------- ---------

1439.44 1289.44 1189.44 1189.44 1149.44 1149.44 47048.20 100.00 3755.35 



Wil liam B. Marum' RLS 

Mr. Jim Briscoe 
5701 E. Glenn 
Unit No. 120 
Tucson, Arizona 85711 

Dear Jim: 

MARUM and MARUM • INC. 
Consulting Engineers and Surveyors 

232 East Sixlh Street 
P.O. Box 731 
Tucson · Arizona ' 85702 

(602) 624-1793 

March 29, 1982 
File No. 82-08 

Pursuant to your request, we are pleased to submit the following proposal to provide claim staking services for _your project near Tombstome. 

As you are aware, the mining laws of the Federal Government and the State of Arizona require that all four corners and both end centers of each claim be monumented on the ground and the location notice be posted at one corner of the claim. In order for the claim to be valid, the location notice must be posted on open ground. Due to the irregular shape of the open ground and the fact that numerous "holes" appear to exist between the patented and unpatented claims, this project will be more complex than a normal claim staking project. Extensive research, both on the ground and in the office will be required to be sure that the open ground requirement is satisfied. 

We understand that you will furnish copies of all mineral survey plats and claim maps bordering on the open ground, and also that you will provide the necessary personnel to build the monuments. 

For each of the three phases we propose to accomplish the following items of work: 

1. Research the existing claims, both patented and unpatented. 2. Mathematicially calculate the claim corners. 
3. Search for and tie in existing corners where necessary. 4. Prepare claim forms for the new block of claims. 5. Set on the ground the position of the claim corners, end centers, and location monuments. 

The fee shown for each of the phases is based on work having been accomplished in the previous phase. If phases are taken out of sequence, or if the work i s not continuous, the fee shown may be renegotiated. 

Tucson . Springervil le · Arizona 



, 
Mr. Jim Briscoe 
March 29, 1982 
Page 2 

Phase I (the westerly block) 
Phase II (scattered small parcels) 
Phase III (the easterly block) 

$ 8,500 
10,350 
4,200 

Tota 1 Fee for Phase I, II, II I $23,050 

Fi 1 i ng fees wi th the County Recorder and BU~, research documents 
such as claim maps, mineral survey plats and field notes and G.L.O. 
plats and notes are excluded from the above fee. 

The firm of Marum and Marum, Inc., has been in business since 1947, 
serving the Southern Arizona community, and in fact performed a rather 
extensive survey in this area in 1965, the results of which should greatly 
assist us in our research for this project. 

All work will be done under my direct supervision, and in fact I 
intend to spend considerable time in the field on this project. 

I am a reqistered U.S. Mineral Surveyor and am also licensed as a 
Land Surveyor in the states of Arizona, California, Nevada and New Mexico, 
with extensive experience in claim staking and retracement of patented 
land surveys. 

If the above proposal is acceptable to you, we ask that you sign 
and return one copy of this letter, along with a retainer fee of 25% of 
the work authorized. 

We are in a position to begin work immediately, and look forward to 
working with you on this project. 

Very truly yours, 

William B. Marum, P.L.S. 

WBN:dj 

PROPOSAL ACCEPTABLE -------------------------------
DATE -------------



.-

TDCS TRUST 
PROFIT AND LOSS STATEMENT 

APRIL 12, 1982 

INCOME 
INTEREST INCOME 
TDC CAPITAL INVESTMENT 

TOTAL 

EXPENSES 
AUTOMOTIVE RENTAL 
CONTRACT LABOR 
DRAFTING & BLUEPRINT SUPPLI 
ENGINEERING & FIELD SUPPLIE 
REPRODUCTION & TYPESETTING 
OUTSIDE CONSULTING EXPENSE 
OFFICE SUPPLIES & EXPENSES 
POSTAGE & SHIPPING 
PROMOTIONAL EXPENSES(ENT.) 
TELEPHONE 
FTL - CLAIM STAKING 
PROSPECTING PERMIT APPLICAT 
MAPS & TECH. PUBLICATIONS 
FILING FEES-B.L.M. CLAIMS 
FILING FEES-COCHISE CTY. 
FTL-STATE LAND ACQUISITION 
DAMAGE & RESTORATION BONDS 
PROSPECTING PERMIT FEES 

TOTAL 

NET INCOME <LOSS> 

CURRENT 

0.00 
0.00 

0.00 

0.00 
327.48 

0.00 
0.00 

48.85 
0.00 
0.00 

36.43 
50.11 
47.25 

0.00 
<5,062.96> 

0.00 
330.00 
198.00 

75.00 
4,090.00 
1,843.78 

1,983.94 

% 

*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

<***> 
*** 
*** 
*** 
*** 
*** 
*** 

*** 

<1,983.94> <***> 
============. 

YEAR-TO-DATE 

13.79 
17,052.57 

17,066.36 

493.70 
2,853.68 

17.01 
126.66 
639.60 
519.40 
397.64 
326.15 

50.11 
144.62 
255.62 

2,030.82 
24.00 

330.00 
198.00 
441.34 

4,090.00 
1,843.78 

14,782.13 

2,284.23 
------------------------

% 

100.0 

2.9 
16.7 

0.1 
0.7 
3.7 
3.0 
2.3 
1.9 
0.3 
0.8 
1.5 

11.9 
0.1 
1.9 
1.2 
2.6 

24.0 
10.8 

86.6 

13.4 



ASSETS 
CASH IN BANK 
CASH-ICLAF,INC.-DWR 

TOTAL ASSETS 

TDCS TRUST 
BALANCE SHEET 
APRIL 12, 1982 

LIABILITIES 
ACCOUNTS PAYABLE 

TOTAL LIABILITIES 

CAPITAL 
EQUITY 

TOTAL CAPITAL 

TOTAL LIABILITIES & CAPITAL 

2,140.42 
174.29 

3,500.00 

<1,185.29> 

2,314.71 
============== 

3,500.00 

<1,185.29> 

2,314.71 
============== 



ACCOUNT 
NUMBER TYPE 

1010 
1020 
1050 
2000 
3000 
4000 
4010 
4020 
6000 
6010 
6020 
6030 
6040 
6050 
6060 
6070 
6080 
6090 
6100 
6110 
6120 
6150 
6160 
6170 
618u 
6190 
6200 
6210 
6220 
6230 
6240 
6250 
6260 
62/u 
628U 
9999 

ASSETS 
ASSETS 
ASSETS 
LIABILITIES 
CAPITAL 
INCOME 
INCOME 
INCOME 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
INCOME 

TOTAL 

TDCS TRUST 

TRIAL BALANCE 
AS OF 04/12/82 

ACCOUNT NAME 

CASH IN BANK 
CASH-ICLAF,INC.-DWR 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
EQUITY 
INTEREST INCOME 
TDC CAPITAL INVESTMENT 
MISCELLANEOUS INCOME 
JAMES A. BRISCOE & ASSOCIATES 
ASSAY EXPENSE 
AUTOMOTIVE RENTAL 
CONTRACT LABOR 
GEOPHYSICS 
DRAFTING & BLUEPRINT SUPPLIES 
ENGINEERING & FIELD SUPPLIES 
REPRODUCTION & TYPESETTING 
EQUIPMENT .RENTAL 
OUTSIDE CONSULTING EXPENSE 
OFFICE SUPPLIES & EXPENSES 
POSTAGE & SHIPPING 
PROMOTIONAL EXPENSES(ENT.) 
TELEPHONE 
FTL - CLAIM STAKING 
PROSPECTING PERMIT APPLICATIO 
MAPS & TECH. PUBLICATIONS 
MISCELLANEOUS EXPENSE 
FILING FEES-B.L.M. CLAIMS 
FILING FEES-COCHISE CTY. 
FTL-STATE LAND ACQUISITION 
FTL-PVT(3RD) MIN.RTS.ACQUI. 
FTL - PROMO 
FTL-TECHNICAL STUDIES 
DAMAGE & RESTORATION BONDS 
PROSPECTING PERMIT FEES 
STATE MINING LEASES 
INCOME TRANSFER 

PAGE 1 

BALANCE 

2,140.42 
174.29 

0.00 
3,500.00-
1,185.29 

13.79-
17,052.57-

0.00 
0.00 
0.00 

493.70 
2,853.68 

0.00 
. 17.01 
126.66 
639.60 

0.00 
519.40 
397.64 
326.15 

50.11 
144.62 
255.62 

2,030.82 
24.00 

0.00 
330.00 
198.00 
441.34 

0.00 
0.00 
0.00 

4,090.00 
1,843.78 

0.00 
2,284.23 

0.00 



r--- TDCS TRUST 
AS OF 

04/12/82 GENERAL LEDGER 

ACCT 
NO · ACCOUNT NAME 

1010 CASH IN BANK 
CHECKS FOR MONTH 
SALES SU MMAR Y 
CASH RECEIPTS SUMMARY 

1020 CASH-ICLAF,INC.-DWR 

1050 ACCOUNTS RECEIVABLE 
SALES SUMMARY 
CASH RECEIPTS SUMMARY 

2000 ACCOUNTS PAYABLE 
MERCH. PURCH. SUMMARY 

3000 EQUITY 

4000 INTEREST INCOME 

4010 TDC CAPITAL INVESTMENT 
SALES SUMMARY 

4020 MISCELLANEOUS INCOME 
SALES SUMMARY 

6020 AUTOMOTIVE RENTAL 

6030 CONTRACT LABOR 
DAVID HORNE 
DAVID HORNE 
SUSAN ANGELON 
THELMA J. MAC ARTHUR 

6050 DRAFTING & BLUEPRINT SU 

6060 ENGINEERING & FIELD SUP 

FOLIO FORWARD 

CD 
IR 
CR 

IR 
CR 

MP 

4,124.36 

174.29 

0.00 

3,500.00CR 

798.65CR 

13.79CR 

17,052.57CR 
IR 

0.00 
IR 

493.70 

2,526.20 
CK i 1380 
CK i 1388 
CK i 1390 
CK i 1391 

17.01 

126.66 

6070 REPRODUCTION & TYPESETT 590.75 
JAMES A BRISCOE & ASSOCIACK i 1379 
SUSAN ANGELON CK i 1381 

6090 OUTSIDE CONSULTING EXPE 519.40 

MONTH 

1,983.94CR 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

89.65 
73.70 
78.63 
85.50 

41.50 
7.35 

PAGE 1 

BALANCE 

2,140.42 

174.29 

0.00 

3,500.00CR 

798.65CR 

13.79CR 

17,052.57CR 

0.00 

493.70 

2,853.68 

17.01 

126.66 

639.60 

519.40 



TDCS TRUST 
AS OF 

04/12/82 GENERAL LEDGER PAGE 2 

ACCT 
NO ACCOUNT NAME FOLIO FORWARD MONTH BALANCE 

----------------------------------------------------------------------
e 

6100 OFFICE SUPPLIES & EXPEN 397.64 397.64 

6110 POSTAGE & SHIPPING 289.72 
JAMES A BRISCOE & ASSOCIACK i 1379 17.50 
U. S. POSTMASTER CK i 1384 9.35 
U. S. POSTMASTER CK i 1387 9.58 

326.15 

6120 PROMOTIONAL EXPENSES(EN 0.00 
MARDEE STEWART CK i 1378 50.11 

50.11 

6150 TELEPHONE 97.37 
THOMAS E. WALDRIP, JR. CK i 1377 3.53 
JAMES A BRISCOE & ASSOCIACK i 1379 43.72 

144.62 

6160 FTL - CLAIM STAKING 255.62 255.62 

6170 PROSPECTING PERMIT APPL 7,093.78 
ARIZONA STATE LAND DEPARTCK i 1385 480.82 
ARIZONA STATE LAND DEPARTCK t 1306 300.00 
JE t 93 GJ 4,000.00CR 
JE i 94 GJ 1,843.78CR 

2,030.82 

618U MAPS & TECH. PUBLICATIO 24.00 24.00 

6200 FILING FEES-B.L.M. CLAI 0.00 
BUREAU OF LAND MANAGEMENTCK t 1382 330.00 

330.00 

6210 FILING FEES-COCHISE CTY 0.00 
COCHISE COUNTY RECORDER CK # 1383 198.00 

198.00 

6220 FTL-STATE LAND ACQUISIT 366.34 
DAVID HORNE CK i 1389 75.00 

441.34 

6260 DAMAGE & RESTORATION BO 0.00 
TUCSON REALTY & TRUST CK # 13~6 90.00 
JE i 93 GJ 4,000.00 

4,090.00 

627U PROSPECTING PERMIT FEES 0.00 
JE i 94 GJ 1,843.78 

1,843.78 

e 



I . 

AS OF 
04/12/82 

ACCT 
NO ACCOUNT NAME 

TDCS TRUST 

GENERAL LEDGER 

FOLIO FORWARD 

PAGE 3 

MONTH BALANCE 
----------------------------------------------------------------------

9999 INCOME TRANSFER 4,268.17 4,268.17 

TOTALS 0.00 0.00 0.00 
---------- ---------- -------------------- ---------- ----------

NET INCOME(CR) OR LOSS (DB) : 1,983.94 

RESULTING EARNING AND INCOME TRANSFER ACCOUNTS: 

3000 EQUITY 798.65CR 1,983.94 1,185.29 

9999 INCOME TRANSFER 4,268.17 1,983.94CR 2,284.23 



DATE 
----------------

04/12/82 

04/12/82 

JEt 

TDCS TRUST 

GENERAL JOURNAL 
AS OF 04/12/82 

ACCOUNT 
-------------------------- --------------------------------------

DEBIT 
--- -----------------

93 6260 DAMAGE & RESTORATION BONDS 4,000.00 
6170 PROSPECTING PERMIT APPLICATION 

TO CORRECT ENTRY OF CK #1372 

94 6270 PROSPECTING PERMIT FEES 1,843.78 
6170 PROSPECTING PERMIT APPLICATION 

TO CORRECT ENTRY OF CK #1370 

TOTAL DEBITS 5,843.78 
TOTAL CREDITS 

PAGE 1 

CREDIT 
========== 

4,000.00 

1,843.78 

5,843.78 



TDCS TRUST 
PAGE 1 

- :..< 

CASH DISBURSEMENTS 
AS OF 04/12/82 

SUB 
CHECK ACCT ACCT 

DATE PAYEE . NUMBER NO. NO. DETAIL NET AMT. e ======== -------------------------- ==== ---- ---- ------- ========== -------------------------- -------

04/01/82 THOMAS E. WALDRIP, JR. 1377 6150 3.53 

04/01/82 MARDEE STEWART 1378 6120 50.11 

04/01/82 JAMES A BRISCOE & ASSOCIA 1379 6110 17.50 
6070 41.50 
6150 43.72 102.72 

04/02/82 DAVID HORNE 1380 6030 89.65 

04/02/82 SUSAN ANGELON 1381 6070 7.35 

04/05/82 BUREAU OF LAND MANAGEMENT 1382 6200 330.00 

04/05/82 COCHISE COUNTY RECORDER 1383 6210 198.00 

04/07/82 U. S. POSTMASTER 1384 6110 9.35 

04/07/82 ARIZONA STATE LAND DEPART 1385 6170 480.82 

04/07/82 TUCSON REALTY & TRUST 1386 6260 90.00 

04/08/82 U. S. POSTMASTER 1387 6110 9.58 

04/08/82 ARIZONA STATE LAND DEPART 1306 6170 300.00 

04/08/82 DAVID HORNE 1388 6030 73.70 

04/08/82 DAVID HORNE 1389 6220 75.00 

04/08/82 SUSAN ANGELON 1390 6030 78.63 

04/08/82 THELMA J. MAC ARTHUR 1391 6030 85.50 

TOTAL 1,983.94 



------~-- ----- TbC-STRllsT 
AS OF 

04/12/82 ACCOUNTS RECEIVABLE LEDGER 

CUSTOMER 
NO -- NAME FOLIO 

1 

2 

TOMBSTONE DEVELOPMENT COM 

JAMES A. BRISCOE & ASSOCI 

TOTALS 

BALANCE 
FORWARD 

0.00 

0.00 

0.00 
--------------------

CURRENT 
MONTH 

0.00 
========== 

PAGE 1 

BALANCE 

0.00 

0.00 

0.00 
--------------------



AS OF 
04/12/tl2 

VENDOR 
NO -- NAME 

TDCS TRUST 

ACCOUNTS PAYABLE LEDGER 

FOLIO 
BALANCE 
FORWARD 

CURRENT 
MONTH 

PAGE 1 

BALANCE 
----------------------------------------------------------------------

100 JAMES. BRISCOE & ASSOCIA 

101 TOMBSTONE DEVELOPMENT COM 

102 RAIM, ST. JOHN, FRENCH 

TOTALS 

0.00 

0.00 

0.00 

0.00 
--------------------

0.00 

0.00 

0.00 

0.00 0.00 
-------------------- ========== 



TDCS 'l'RU ST 
PROFiT AND LOSS STATEMENT 

MARCH 31, 1982 

INCOME 
INTEREST INCOI>1E 
TDC CAPITAL INVESTMENT 

TOTAL 

EXPENSES 
AUTOMOTIVE RENTAL 
CONTRACT LABOR 
DRAFTING & BLU~PRINT SUPPLI 
ENGINEERING & FIELD SUPPLIE 
REPRODUCTION & TYPESETTING 
OUTSIDE CONSULTING EXPENSE 
OFFiCE SUPPLIES & EXPENSES 
POSTAGE & SHIPPING 
TELt;!'HONE 
FTL - CLAIM STAKING 
FILING FEES - STATE LAND 
MAPS & TECH. PUBLICATIONS 
FTL-STATE LAND ACQUISITION 

TOTAL 

NET INCOME <LOSS> 

CURRENT 

5.99 
9,681.00 

% 

9,686.99 100.0 

0.00 
207 .75 

0.00 
0.00 

259.90 
0.00 

24.11 
22.12 
20.61 
< 5. 90 ~ 

6,418.78 I 
O.OO i 

143.85 

7,091.22 

2,595.77 
============ 

0.0 
2.1 
0.0 
0.0 
2.7 
0.0 
0.2 
0.2 
0.2 

<0.1> 
66.3 
0.0 
1.5 

73.2 

26.8 

YEAR-TO-DATE 

13.79 
17,052.57 

% 

17,066.36 100.0 

493.70 
2,526.20 

17.01 
126 .66 
590.75 
519.40 
397.64 
289.72 

97.37 
255.62 

7,093.78 
24.00 

366.34 

12,798.19 

4,268.17 
============ 

2.9 
14.8 

0.1 
0.7 
3.5 
3.0 
2.3 
1.7 
0.6 
1.5 

41.6 
0.1 
2.1 

75.0 

25.0 



ASSETS 
CASH IN BANK 
CASH-ICLAF,INC.-DWR 

TOTAL ASSETS 

TDCS TRUST 
BALANCE SHEET 
MARCH 31, 1982 

LIABILITIES 
ACCOUNTS PAYABLE 

TOTAL LIABILITIES 

CAPITAL 
EQUITY 

TOTAL CAPITAL 

TOTAL LIABILITIES & CAPITAL 

4,124.36 
174.29 

3,500.00 

798.65 

-- --------------------------., 

4,298.,65 
=========== = = = 

3,500.00 

798.65 

4,298.65 
----------------------------



ACCUUNT 
NUMBER TYPE 

1010 
1020 
1050 
2000 
3000 
4UOO 
4UI0 
4020 
6000 
6010 
6.020 
6030 
6040 
6050 
6060 
6070 
608U 
6090 
6100 
6110 
6120 
6150 
6160 
6170 
61~u 
6190 
6200 

-6210 
6220 
6230 
6240 
6250 
9999 

ASSETS 
liliSETS 
A::;SETS 
LIABILITIES 
CAPITAL 
INCOME 
INCOME 
INCOME 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXpENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
EXPENSES 
INCOME 

TOTAL 

TDCS TRUST 

TRIAL BALANCE 
AS OF 0 3/ 31/ 82 

ACCuUNT NAME 

CASH IN BANK 
CASH-ICLAF,INC.-DWR 
ACCUUNTS RECEIVABLE 
ACCUUNTS PAYABLE 
EQUITY 
INTEREST INCOME 
TDC CAPITAL INVESTMENT 
MISCELLANEOUS INCOME 
JAMES A. BRISCOE & ASSOCIATES 
ASSAY EXPENSE 
AUTOMOTIVE RENTAL 
CONTRACT LABOR 
GEOPHYSICS 
DRAFTING & BLUEPRINT SUPPLIES 
ENGINEERING & FIELD SUPPLIES 
REPROuUCTION & TYPESETTING 
EQUIPMENT RENTAL 
OUTSIDE CONSULTING EXPENSE 
OFFIC~ SUPPLIES & EXPENSES 
POSTAGE & SHIPPING 
PROMOTIONAL EXPENSES(ENT.) 
TELEPHONE 
FTL - CLAIM STAKING 
FILING FEES - STATE LAND 
MAPS & TECH. PUBLICATIONS 
MI::;CELLANEOUS EXPENSE 
FILING FEES-B.L.M. CLAIMS 
FILING FEES-COCHISE CTY-. -- _ 
FTL-STATE LAND ACQUISITION 
FTL-PVT(3RD) MIN.RTS.ACQUI. 
FTL - PROMO 
FTL-TECHNICAL STUDIES 
INCOME TRANSFER 

PAGE 1 

BALANCE 

4,124.36 
174.29 

0.00 
3,500.00-

798.65-
13.79-

17,052.57-
0.00 
0.00 
0.00 

493.70 
2,526.20 

0.00 
17.01 

126.66 
590.75 

0.00 
51~.40 

397.64 
289.72 

0.00 
97.37 

255.62 
7,093.78 

24.00 
0.00 
0.00 
0.00 

366.34 
0.00 
0.00 
0.00 

4,268.17 

0.00 



AS OF 
03/31/82 

ACCT 
NO ACCOUNT NAME 

1010 CASH IN BANK 
JE * 86 
JE * 87 
JE * 88 
JE * 89 
JE * 90 
JE # 91 
JE * 92 
CHECKS FOR MONTH 
SALES SUMMARY 
CASH REC~IPTS SUMMARY 

1020 CA~H-ICLAF,INC.-DWR 
JE i 85 

1050 ACCOUNTS RECEIVABLE 
SALES SUMMARY 
CASH RECEIPTS SUMMARY 

2000 ACCOUNTS PAYABLE 
JE i 87 
MERCH. PURCH. SUMMARY 

3000 EQUITy 

4000 INTEREST INCOME 
JE i 85 
JE i 91 

4010 TDC CAPITAL INVESTMENT 
JE # 88 
JE # 90 
SALES SUMMARY 

4020 MI~CELLANEOUS INCOME 
SALES SUMMARY 

6020 AUTOMOTIVE RENTAL 

6030 CONTRACT LABOR 
DAVID HORNE 
SUSAN ANGELON 
DAVID HORNE 

TDCS TRUST 

GENERAL LEDGER PAGE 1 

FOLIO FORWARD MONTH BALANCE 

531.64 
GJ 6.15 
GJ 1,000.00 
GJ 3,425.00 
GJ 5.90 
GJ 6,256.00 
GJ 2.94 
GJ 9.55CR 
CD 7,093.72CR 
IR 0.00 
CR 0.00 

4,124.36 

171.24 
GJ 3.05 

174.29 

0.00 
IR 0.00 
CR 0.00 

0.00 

2,500.00CR 
GJ 1,000.00CR 
MP 0.00 

3,500.00CR 

1,797.12 1,797.12 

7.80CR 
GJ 3.05CR 
GJ 2.94CR 

13.79CR 

7,371.57CR 
GJ 3,425.00CR 
GJ 6,256.00CR 
IR 0.00 

17,052.57CR 

0.00 
IR 0.00 

0.00 

493.70 493.70 

2,318.45 
CK i 1366 57.75 
CK # 1367 23.80 
CK i 1373 88.00 



TDCS TRUST 
AS OF 

03/31/82 GENERAL LEDGER 

ACCT 
NO ACCOUNT NAME 

SUSAN ANGELON 
DAVID HORNE 

6050 DRAFTING & BLU~PRINT SU 

6060 

6070 

ENGINEERING & FIELD SUP 

REPHODUCTION & TYPESETT 
JAB & ASSOCIATES 
SUSAN ANGELON 

6090 OUTSIDE CONSULTING EXPE 

6100 OFFICE SUPPLIES & EXPEN 
SUPER CITY STATIONERS 
JE # 92 

6110 POSTAGE & SHIPPING 
JAB & ASSOCIATES 
U.S. POSTMASTER 

6150 TEL~PHONE 
JAB & ASSOCIATES 
THOMAS E. WALDRIP, JR. 

6160 FTL - CLAIM STAKING 
JE i 89 

FOLIO FORWARD 

CK # 1374 
CK # 1376 

17.01 

126.66 

330.85 
CK # 1363 
CK # 1375 

519.40 

373.53 
CK # 1364 
GJ 

267.60 
CK # 1363 
CK # 1368 

76.76 
CK # 1363 
CK # 1365 

261.52 
GJ 

6170 FILING FEES - STATE LAN 675.00 

6HlU 

6220 

ARIZONA STATE LAND DEPARTCK # 1308 
ARIZONA STATE LAND DEPARTCK i 1370 
ARIZONA STATE LAND DEPT-BCK # 1372 

MAPS & TECH. PUBLICATIO 

FTL-STATE LAND ACQUISIT 
DAVID HORNE 
JE # 86 

24.00 

222.49 
CK # 1369 
GJ 

9999 INCOME TRANSFER 1,672.40 

TOTALS 0.00 
========== 

MONTH 

27.20 
11.00 

175.10 
84.80 

14.56 
9.55 

12.40 
9.72 

19.28 
1.33 

5.90CR 

575.00 
1,843.78 
4,000.00 

150.00 
6.15CR 

0.00 
--------------------

PAGE 2 

BALANCE 

2,526.20 

17.01 

126.66 

590.75 

519.40 

397.64 

289.72 

97.37 

255.62 

7,093.78 

24.00 

366.34 

1,672.40 

0.00 
--------------------



AS OF 
03/31/82 

ACCT 
NO ACCOUNT NAME 

NET INCOME(CR) OR LOSS (DB) : 

TDCS TRUST 

GENERAL LEDGER 

FOLIO FORWARD 

2,595.77CR 

RESULTING EARNING AND INCOME TRANSFER ACCOUNTS: 

3000 EQUITY 1,797.12 

9999 INCOME TRANSFER 1,672.40 

PAGE 3 

MONTH BALANCE 

2,595.77CR 798.65CR 

2,595.77 4,268.17 



DATE 
----------------

03/U1/82 

03/04/82 

03/12/82 

03/16/82 

03/22/82 

03/22/82 

03/22/82 

03/22/82 

JE# 

85 

TDCS TRUST 

GENERAL JOURNAL 
AS OF 03/31/82 

ACCUUNT 
================================ 

1020 CASH-ICLAF,INC.-DWR 
4000 INTEREST INCOME 

INTEREST ON ICLAF ACCOUNT 

DEBIT 
---------------- ----

3.05 

8b 1010 CASH IN BANK 6.15 
6220 FTL-STATE LAND ACQUISITION 

DAVID HORNE CHANGE FROM ADVANCE 
FOR TRIP TO PHOENIX FOR FILING 

81 1010 CASH IN BANK 1,000.00 
2000 ACCOUNTS PAYABLE 

JABA, INC. ADVANCE TO OPERATING 
CPAPITAL 

88 1010 CASH IN BANK 3,425.00 
4010 TDC CAPITAL INVESTMENT 

CHECK FROM TOMBSTONE DEVELOPMENT 
COMPANY 

89 1010 CASH IN BANK 5.90 
6160 FTL - CLAIM STAKING 

DAVID HORNE CHANGE BACK FROM 
ADVANCE FOR TRIP TO PHOENIX FOR 
FILING 

90 1010 CASH IN BANK 6,256.00 
4010 TDC CAPITAL INVESTMENT 

CHECK FROM TOMBSTONE DEVELOPMENT 
COMPANY 

91 1010 CASH IN BANK 2.94 
4000 INTEREST INCOME 

INTEREST ON ARIZONA BANK CHECKING 
ACCuUNT r 

92 6100 OFFICE SUPPLIES & EXPENSES 9.55 
1010 CASH IN BANK 

SERVICE CHARGE ON ARIZONA BANK 
CHECKING ACCOUNT 

TOTAL DEBITS 
TOTAL CREDITS 

10,708.59 

PAGE 1 

CREDIT 
= = ======== 

3.05 

6.15 

1,000.00 

3,425.00 

5.90 

6,256.00 

2.94 

9.55 

10,708.59 



- - -- -

TDCS TRUST 
PAGE 1 

CASH DISBURSEMENTS 
AS OF 03/31/82 

SUB 

e CHECK ACCT ACCT 
DATE PAYEE NUMBER NO. NO. DETAIL NET AMT. 

======== ========================== ---- ---- ---- ======= ========== 

03/01/82 JAB & ASSOCIATES 1363 6070 175.10 
6110 12.40 

e 6150 19.28 206.78 

03/03/82 SUPER CITY STATIONERS 1364 6100 14.56 

03/03/82 THOMAS E. WALDRIP, JR. 1365 6150 1.33 

e 03/05/82 DAVID HORNE 1366 6030 57.75 

03/05/82 SUSAN ANGELON 1367 6030 23.80 

03/UH/82 U.S. POSTMASTER 1368 6110 9.72 

03/ 11/82 DAVID HORNE 1369 6220 150.00 

03/11/82 ARIZONA STATE LAND DEPART 1308 6170 575.00 

03/1H/82 ARIZONA STATE LAND DEPART 1370 6170 1,843.78 

03/1H/82 VOID 1371 

e 03/1H/82 / 
1372 6170 CAjA ),~n), 4,000.00 ARIZONA STATE LAND DEPT-B 

?~~ 
03/ 1~1 82 DAVID HORNE 1373 6030 88.00 

03/26/82 SUSAN ANGELON 1374 6030 27.20 

03/26/82 SUSAN ANGELON 1375 6070 84.80 

03/26/82 DAVID HORNE 1376 6030 11.00 

TOTAL 7,093.72 

e 



TDCS TRUST 
AS OF 

03/31/82 ACCuUNTS PAYABLE LEDGER 

VENDOR 
NO -- NAME FOLIO 

100 JAMES. BRISCOE & ASSOCIA 

101 TOMBSTONE DEVELOPMENT COM 

102 RAIM, ST. JOHN, FRENCH 

TOTALS 

.. 

l _~ 

BALANCE 
FORWARD 

0.00 

0.00 

0.00 

0.00 
--------------------

CURRENT 
MONTH 

0.00 
========== 

PAGE 1 

BALANCE 

0.00 

0.00 

0.00 

0.00 
--------------------



• 

- -- ------~-------------

TDCS TRUST 
PAGE 1 AS OF 

03/31/82 ACCuUNTS RECEIVABLE LEDGER 

CUSTOMER 
NO -- NAME FOLIO 

BALANCE 
FORWARD 

CURRENT 
MONTH BALANCE 

----------------------------------------------------------------------

1 

2 

TOMBSTONE DEVELOPMENT COM 

JAMES A. BRISCOE & ASSOCI 

TOTALS 

0.00 

0.00 
-----------

0.00 
--------------------

0.00 
========== 

0.00 

0.00 

0.00 
--------------------



-
e 

e 

e 

e 

e 

e 

TOMBSTONE COST SALE COMPARISON dd~0d0' 
=================================================================================================== 

LAND 

SURFAC~ OWNERSHIP FEE (ACRES) 

MINhRAL OWN~RSHIP FEE " 
MINhRAL OWNERSHIP FEDERAL II 

MIN~RAL OWNERSHIP STATE " 
TOTAL MIN~RAL RIGHTS OWNEu " 

MINhRAL POTENTIAL (IN MILLIONS OF $) 

PA~T PROuUCTION @ CURRENT VALU~S* 

KNOWN RESERVES (GMV IN $)* 

PROXIMITY TO MINERAL CENTER 

NUMBER OF KNOWN OR INFERRED DEPOSITS 

APPKOX. $ VALUE OF WORK TO DEFINE RESERVES 

TIME BEFORE PRODUCTION ATTAINEu 

EST. OF GROSS CONTAINED METAL VALU~ (GMV) 

SALE PR1C~ COMPONENTS 

SALE OF SURFACE RIGHTS 

SALE OF MINERAL RIGHTS 

SALE OF WATER RIGHTS 

SALE OF 01L RIGHTS 

RETAIN.I!.D ROXALTY 

VALU.I!. OF ROYALTY (ROYALTY X GMV) 

WORK COMMITMENT 

SALE PRICh AS A % OF GMV 

TOMBSTONE 

1102 

1125.2 

8100 

26000 

35225.2 

500 

0 

OVERLIES 

3-5 

1 

IN PRODUCTION 

2000 

7 .9 

? 

RETAINED 

RETAINED 

.05 

100 

2.5 

.003Y5 

CASA GRANDE 

1350 

1350 

0 

0 

1350 

0 

0 

1 MILE 

1 

1 

5 YEARS 

5000 

9 .6 

9 .6 

.025 

125 

? 

.00384 

NORANDA - BARETTA 

0 

0 

6458 

0 

6458 

0 

0 

OVERLIES 

1-2 

1 

5 YEARS 

5000 

1 .5 

UNKNOWN 

2.5 

.00075 

=================================================================================================== 
*CALCULATED TO CURRENT VALU~S OF $1/LB. COPPER, $10/LB. MOLYBDENUM, $10/0Z. SILVER, $400/0Z. GOLD, 

$.50/LB. LEAu & $.40 ZINC. 

-- - - -



e .e ··· e · Uusine~ 
Wednesday, March 2.4, .1982 _, 

e e .... 

• 



Wednesday, March U, It8l Tucson CI tiz.en 
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SUMMARY OF RECuRDED PRODUCTION FROM 1879 TO 1937 
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER, $1.00 COPPER, $.50 LEAD, $.40 ZINC 

~~k4Z7 
========================================================================================================================================================== 

SOURCl!; & YEAR 

J. B. TENNEY 

1879 TO 1YU7 

MIN~RAL RESOURCl!;S OF 
THl!; UNITED STATES 

19u~ TO 1Y.j4 

TOMBSTONE DEVELOPMENT 
TOMBSTONE MINING CO'S. 

193) TO 1YJ6 

TOMBSTONE EXTENSION 

1930 TO 1YJ7 

TOTAL 

TOTAL 
VALUE OF CALCULATED CALCULATED CALCULATED 

PRODUCTION OUNCES OF OUNCES OF POUNDS OF 
IN YEAR GOLD VALUE AT SILVER VALUE AT LEAD VALUE AT 

PRODUCED PRODUCED $400/0Z. PRODUCED $10/0Z. PRODUCED $.50jLB. 

28400000 192356 76942400 24338159 243381590 31805070 15902535 

813tl571 57971 23188400 6659692 66596920 23767829 11883915 

564437 6375 2550000 390305 3903050 3197305 1598653 

374972 1083 433056 1080491 10804907 6335734 3167867 

37477980 257785 103113856 32468647 324686467 65105938 32552969 

CALCULATED CALCULATED TOTAL 
POUNDS OF POUNDS OF CURRENT 

COPPER VALUE AT ZINC VALUE AT VALUE OF 
PRODUCED $1 .00/LB. PRODUCED $.40/LB. PRODUCTION 

NRP* NRP NRP NRP 336226525 

2358495 2358495 1058234 423294 104451023 

157536 157536 NRP NRP 8209239 

NRP NRP NRP NRP 14405829 

2516031 2516031 1058234 423294 463292616 

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

*NO RECuRDED PRODUCTION 
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e 

e 
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e 
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PRODUCTION FROM 1879 TO 1907* 
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER & $.50 LEAD U4'~fr(UT f 

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

YEAR 

1879-1880 
1881 
1882 
1883 
1884 
1885 
1886 
188/ 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897-1~01 
1902-1906 
1907 

TOTAL 
VALUE OF 

PRODUCTION 
IN YEAR 

PRODUCED 

2318567 
5040633 
5202876 
2881900 
1380788 
1320976 
1050000 

600000 
600000 
250000 
600000 
674650 
490000 
450000 
300000 
300000 
300000 

1539610 
2550000 

550000 

CALCULATED** 
OUNCES OF 
GOLD @14% 

OF TOTAL 
PRODUCED 

15704 
34141 
35240 
19519 

9352 
8947 
7112 
4064 
4064 
1693 
4064 
4569 
3319 
3048 
2032 
2032 
2032 

10428 
17271 

3725 

CALCULATED** 
OUNCES OF 

SILVER @81% 
VALUE AT OF TOTAL 
$400/0Z. PRODUCED 

6281555 1633078 
13656287 3613197 
14095842 3696780 

7807760 2122126 
3740887 1016762 
3578842 999991 
2844702 859091 
1625544 495918 
1625544 517021 

677310 215426 
1625544 462857 
1827789 551986 
1327528 456207 
1219158 467308 

812772 24A890 
812772 373846 
812772 357353 

4171174 2078474 
6908563 3500847 
1490082 675000 

CALCULATED** 
POUNDS OF 

LEAD*** @5% 
VALUE AT OF TOTAL 

$10/0Z. PRODUCED 

16330776 2318567 
36131971 5250659 
36967803 5309057 
21221264 3351047 
10167621 1865930 

9999912 1651220 
8590909 1141304 
4959184 666667 
5170213 681818 
2154255 320513 
4628571 666667 
5519864 784477 
4562069 597561 
4673077 608108 
2448900 454545 
3738462 468750 
3573529 500000 

20784 ', 35 1877~73 

35008475 2771739 
6750000 518868 

VALUE AT 
$.50/ LB. 

1159284 
2625330 
2654529 
1675523 

932965 
825610 
570652 
333333 
340909 
160256 
333333 
392238 
298780 
304054 
227273 
234375 
250000 
938787 

1385870 
259434 

TOTAL 
CURRENT 

VALUE OF 
PRODUCTION 

23771615 
52413588 
53718174 
30704547 
14841472 
14404363 
12006264 

6918U61 
7136666 
2991822 
6587449 
7739891 
61H8377 
61962H9 
3488945 
4785009 
4636302 

25894695 
43302907 

8499516 
---------------------------------------------------------------------------------------------------------------------

TOTAL 28400000 192356 76942429 24338159 243381589 31805070 15902535 336226552 

===================================================================================================================== 
*"UNPUBLISHED FIGURES & ESTIMATES COMPILED BY J.B. TENNEY FROM OLD COMPANY REPORTS", ARIZONA BUREAU OF MINES, 

GEOLuGICAL SERIES, NO. 10, BULLETIN NO. 143 

**AS REPORTED BY BUTLER & WILSON, "THE PRODUCTION OF THE TOMBSTONE DISTRICT BY VALUE WAS ABOUT 81% SILVER, 14% GOLD 
AND 5% LEAD, WI.TH MINOR COPPER AND MANGANESE". THE METAL PRODUCTION IN THIS TABLE WAS CALCULATED BY MULTIPLYING 
THOSE PERC~NTAGES BY TOTAL DOLLAR PRODUCTION, AND THEN DIVIDING THE RESULTING FIGURE BY THE METAL PRIC~ FOR THAT 
YEAR TO YIELD A CALCULATED PRODUCTION IN TROY OUNCES, OR POUNDS. 

***INCLUDED ARE SOME TRACES OF COPPER, MANGANES~ & ZINC PRODUCTION. 



~ 
PRODUCTION FROM 1~0~ TO 1934* 

c47~~;? CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER, $1.00 COPPER, $.50 LEAD & $.40 ZINC 

- =============================================================================================================================================== 

TOTAL 
GOLD VALUE AT SILVER VALUE AT COPPER VALUE AT LEAD VALUE AT ZINC VALUE AT CURRENT 

YEAR TONS (OUN\,;t;S) $400/0Z. (OUNCES) $10/0Z. (POUNDS) $1.00/LB. (POUNDS) $.50/LB. (POUNDS) $ .401 LB. VALUt; 

---------------------------------------------------------------------------------------------------------------------------~-------------------

e lYu~ 51266 4106 1642304 357414 357414U 7608 7608 1770794 885397 173313 693:L5 6178771+ 
l~u~ 2/123 2280 911~32 201700 2017000 27706 27706 153~637 767819 713116 28~246 4009603 
lY10 4bl~ 1062 424712 116520 1165200 31163 31163 305876 152938 0 0 117 4013 
lYll 8791 2155 8621Y6 224098 2240980 68209 68209 982010 491005 0 0 366239U 
lY12 7405 1363 545272 158377 1583770 27723 27723 617820 308910 0 0 2465675 
lY13 5/60 1230 491824 126392 1263920 10657 10657 334923 167462 36503 14bUl ly48464 
lYl1+ 6063 1380 552144 108868 1088680 14217 14217 234345 117173 393:L4 15730 1/8794j 
lYD 9U03 1216 486404 100115 1001150 36075 36075 164136 82068 63386 25354 1631051 
lY16 5/:.::00 3950 1580144 343453 3434530 131546 131546 983983 491992 0 0 5638212 
lYll 5/4/4 3373 1349220 444139 4441390 229488 229488 1278754 63y377 0 0 6659475 
lYl~ ly507 1389 555760 283412 2834120 41503 41503 457183 228592 0 0 3659975 
1Yl::f 2/445 1940 77832~ 450366 4503660 290182 290182 289424 144712 0 0 5716882 .- ly20 2~946 1788 715104 456855 4568~50 144010 144010 243946 121973 0 0 5549637 
1y21 1~594 1057 422632 423688 4236880 132688 132688 678946 339473 0 0 5131673 
ly22 44341 2322 928980 613700 6137000 196740 196740 744529 372265 0 0 7634985 
lY23 32170 3093 1237040 495943 4959430 195485 195485 465914 232957 0 0 6624912 
lY24 15448 2459 98345b 247642 2476420 74836 72836 4653:L3 232662 0 0 3765374 
1~25 21760 2677 10706y2 241381 2413810 77340 77340 1527019 763510 32592 13037 4338388 
ly26 417U8 2990 1195860 220579 2205790 113476 113476 1970y86 985493 0 0 4500619 
ly21 3119b 2459 983456 159944 1599440 68867 68867 900178 450089 0 0 3101852 
lY28 2417 :L 2297 918644 164161 1641610 135643 135643 247316 123658 0 0 281y555 
ly29 15601 1671 668216 99423 994230 86793 86793 843811 42190Y 0 0 2171148 
lYjO 8734 1875 749800 74937 749370 32903 32903 936862 468431 0 0 2000504 
lYJl 15623 2204 881508 101504 1015040 62440 62440 476814 238407 0 0 2197455 
lYj2 5067 485 194096 48021 480210 24810 24810 1166700 583350 0 0 1282466 
lYj3 7U16 1441 576464 100323 1003230 27875 27875 1744270 872135 0 0 2479704 e l~jl+ 3701 3706 1482448 296737 2967370 70512 70512 2400324 1200162 0 0 5720492 

--------- --------- --------- --------- -.-------- --------- --------- -.-------- --------- --------- --------- ---------

TOTAL 608.;45 5/971 23188596 6659b92 66596920 2358495 2358495 2376782y 1188391) 1058234 423294 104451219 

; 
=============================================================================================================================================== 

e *AS RECuRDElJ IN liTHE MINERAL RESOURCES OF THE UNITED STATES II 

AVERAGE VALUE PER TON AT CURRENT PRICES (SEE ABOVE) - $104,451,219 
------------ $171.69/TON 

~ 
608,345 
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PRODUCTION FROM 1935 TO 1936* 
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER, $1.00 COPPER, $.50 LEAD, $.40 ZINC t:2d' ~ /ltW /t:/ 

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

YEAR TONS 

1935 12907 
1936 9305 

---------

TOTAL 22212 

GOLD 
(OUNCES) 

3450 
2925 

---------

6375 

VALUE AT 
$40010Z. 

1380000 
1170000 

---------

2550000 

SILVER 
(OUNCES) 

243087 
147218 

---------

390305 

VALUE AT 
$1010Z. 

2430870 
1472180 

---------

3903050 

COPPER VALUE AT 
(POUNDS) $1.00/LB. 

103574 103574 
53962 53962 

--------- ---------

157536 157536 

LEAD 
(POUNDS) 

2228288 
969017 

---------

3197305 

VALUE AT 
$. 50/LB. 

1114144 
484509 

---------

1598653 

'I'0TAL 
CURRENT 

VALUE 

5028588 
3180651 

---------

8209239 
===========================================~============================================================================= 

*AS STATED BY THE TOMBSTONE DEVELOPMENT CO. & THE TOMBSTONE MINING CO. 
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PRODUCTION STATISTICS OF THE TOMBSTONE MINING CO. FOR THE TOMBSTONE EXTENSION AREA - 1930 TO 1937 
CALCULATED TO CURRENT VALU~S - $400 GOLD, $10 SILVER & $.50 LEAD ~~/Jfu7// 
========================================================================================================================= 

OPr;RATOR 

TOMBSIONE MI~~~G CO. 

1~.;10 
1 ~:/.j 1 
1YJ2 

WET TONS 

2910.78 
311.66 

2482.88 

DRY TONS 

2759.64 
299.69 

2348.69 

GOLD 
(OUNCES) 

204.60 
44.21 

225 .56 

VALUE AT 
$400/0Z. 

81840.00 
17684.00 
90224.00 

SILVER 
(OUNCES) 

21996.64 
5800.71 

32392.00 

VALUE AT LEAv 
$10/0Z. I (POUNDS) 

219966.40 8879~2.45 
58007.10 1232098.67 

323920.001226722.00 

VALUE AT 
$.50/LB. 

TOTAL 
GROSS 
VALU~ 

443976.23 745/82.63 
116049.34 191/40.44 
613361.00 1027505.00 

-----------------------------------------------------------------------------------------_._------------------------------
HAyWARD & RICHARDS 

1~.;13 

A. S. & R. 

1Y.;13 
1YJ4 

HOLT & D'AU~REMONT 

1~.;14 

795.00 

3041 .00 
2018.00 

1195.01 

747.31 

2819.36 
2006.20 

1123.03 

60 .27 

224.14 
116.38 

79.38 

24108.00 

89656.00 
46552.00 

31752.00 

9093.00 90930.00 1336810.00 168405.00 283443.00 

37840.00 378400.00 114556~.00 572/82.501040838.50 
19836.00 198360.00 1726:>59.00 363279.50 608191.50 

15796.27 157962.70 553991.48 276')95.74 466710.44 

------------------------------------------------------ ----------------------------------- ~ ------------------ -------------
HA~SELGREN & 

D'Au~REMUNT 

1YJ:> 

CARl'!;R LEASE 

1YJ:> 

TOMBSIONE MIN~~G CO. 

1~.;1) 
1Y.;16 
1Y.;17 

MACIA LEASE 

1936 

GALLAGHr;R LEASE 

1936 

TOTAL 

2308.64 

196.71 

118.50 
80.78 

461 .05 

96.48 

65 .37 

16081.86 

2164.36 

183.35 

110.02 
75.93 

412.48 

88 .96 

56 .63 

151Y5.65 

79.86 

8.14 

2.49 
2.36 

27 .55 

3 .56 

4.14 

31944.00 

3256.00 

996.00 
944.00 

11020.00 

1424.00 

1656.00 

27055.81 270558.10 842762.11 421381.06 723~83.16 

2421.26 

961.49 
648 .74 

4437 .05 

983.68 

1228.01 

24212.60 

9614.90 
648/.40 

44370.50 

9836.80 

12280.10 

88951.82 

3914.;1 .48 
21')70.27 

167949.24 

36054.90 

29203.22 

44475.91 

1Y5/l.74 
10985.14 
83974.62 

1802/ .45 

14bU1.61 

71')44.51 

30182.64 
1~416.54 

13Y365.12 

2')288.25 

28537.71 

1082.64 433056.00 180490.661804906.606335733.643167866.825405829.42 

====================~================================= =================================================================== 

AVERAGE VALU~ PER TON AT CURRENT PRICES (SEE ABOVE) - $5,405,829.42 
------------- $355.75/TON 

15,195.65 
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U.S.S.R. 

According to official reports, national income in the U.S.S.R. rose by 3.2% 
in 1981 compared with 3. 8% in 1980 . Growth in national income did not attain the 
1981 planned target of 3.4%. Industrial output in 1981 rose by 3.4% compared 
with 3.6% in 1980. Industrial labor productivity rose by 2.7% against a planned 
3.6%. 

Oil production rose by 0.9%, and natural gas production rose by 7%, while 
sma 11 increases were reg i stered for raw stee 1, fi n i shed roll ed steel, and steel 
pipe, and a decl ine was registered for iron ore. Production of coal, which is to 
be increasingly substituted for oil, suffered a 2% decl ine. Increases were 
obtained for electric energy, cement, and mineral fertilizer production, but were 
still short of planned targets. 

ZIMBABWE 

The mlnlng industry in Zimbabwe, which prospered in past years despite 
economic sanctions, appears to be declining in terms of production. The index of 
crude mineral production has declined 10% in the past 2 years and 20% from the 
1976 high. Only production of asbestos and tin increased, mainly as a result of 
new, previously committed capacity. Output of gold was unchanged, but output of 
all other major mineral commodities declined in a range of 6% for chromite and 
30% for nickel and iron ore. 

During 1981 an estimated 20,000 people emigrated from the country, including 
many white production supervisors and foremen. The loss of these workers to the 
mining industry has added substantially to the ineffeciencies growing in the 
industry. 

A bill to establish a Minerals Marketing Commission (MMC) was signed in 
early March that gives the State control over the marketing of minerals. The 
Government has named Union Carbide Corp. and Anglo . Jlmerican Corp~ as inappro- . 
priately managing their sales of ferrochrome and chromite. The f1.1C will hence
forth review all sales contracts on a commission basis, with the right to decide 
if, when, and where products are to be marketed and at what price~ It can impose . 
stockpile levels on producing companies, withhold payments from companies for 30 
days, and can form or acquire mining enterprises. 

RARE MINERAl SITE 

The famous Harding Pegmatite deposit has been given to the University of New 
Mexico in Al buquerque by an act of Congress. The property, located 10 miles east 
of Dixon, New Mexico, consists of a quarry and underground mine, and is to be 
preserved as a mineral collecting locality and demonstration laboratory. 
Discovered at the turn of the century, the deposit at various times has produced 
lepidolite, rare microlite and tantalite-columbite ores, beryl, and spodumene. 
Permission to visit the area should be obtained from the Chairman of the 
Department of Geology. 

MINING LAW 

The Supreme Court upheld a 1971 Indiana law that gives mineral rights back 
to the surface owner if the mineral rights are not exercised over a 20-year 
period. Exercise is defined as payment of taxes on the land, filing of claims, 
or mineral production. 

3 
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A decision by the Nevada District Court in December , now on appeal to the 
State Supreme Court, would, in effect, permit the producer of minerals under one 
piece of property to condemn the mi nera 1 s under an adj 0 i n i ng property if the 
owner of those minerals is not making a beneficial use of them. Under Nevada 
law, a mining company has the right to condemn land for a road to a mine or for a 
mill site. The District Court decision would extend this right of condemnation 
to mineral reserves also. 

The State of Michigan has issued new regulations covering metal mlnlng on 
State land. A new lease will be used that varies royalty fees according to 
mineral and market conditions, and mining companies will have to file annual 
exploration plans with the State, and provide for reclamation of the mining site. 

PRODUCTION INCENTIVES 

Title III of the Defense Production Act \'Ii11 not be used to subsidize 
domestic production of materials such as bauxite, cobalt, titanium, and guayule 
rubber, according to David Stockman, director of the Office of Management and 

. BudgeL The Adminstration instead will rely on recently passed tax incentives to 
encourage investment in production capacity and reduce U.S. dependence on foreign 
supplies of such materials. 

TECHNICAL CENTER 

On January 31, the Technical Development Center of the Minerals Sciences 
Division of UOP, Inc., officially ceased operations. Located in Tucson, Arizona, 
the Center conducted research and pilot plant studies on the recovery of 
chromium, cobalt, copper, iron, lead, nickel, titanium dioxide, and zinc from 
various minerals to develop technology for sale or license. 

ALUMINUM 

In March, Aluminum Corp. announced plans to shut down 15,000 tons per year 
of its share of production at the Eastalco smelter in Frederick, Maryland. 
Eastalco is owned 50% by Howmet Corp. and 50% by Alumax, Inc. This shutdown will 
reduce the U.S. primary aluminum smelting rate to 70% of capacity. 

M. & K. Corp., Atwood, Indiana, has patented a process that separates the 
aluminum end-lids from bi-metal beverage cans, allowing the recovery of most of 
the aluminum from such cans. 

In an effort to re-emp1oy 1,500 laid-off workers at Kaiser Aluminum & 
Chemica 1 Corp.' s Ravem'lood primary aluminum smelter, Representative Staton (R-WV) 
has proposed a 2-year plan that would excuse the plant of business, occupational, 
and local property taxes, and would place the plant's power payments in escrow, 
allowing earned interest to accrue to Kaiser. 

Alumax Inc. plans to spend $180 million to increase production by 50% at its 
a 1 umi num reduction plant near Goose Creek, 30 mi 1 es northwest of Char 1 eston, 
South Carolina. Since the Federal limit for sulfur dioxide emissions in the area 
has been reached, Alumax requested and subsequently received a variance from the 
Federal standard. 

4 
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F,GURE -L·-Classi fiGltio ll of Milleral Resources. From U.S . Bureau or ~Iillcs alld U.S. 
Geo logical Sun·cy ( l9Gia . p . 1\2). 

The following dcfi nitions for "mcasurcd," "indicatcd," and " inferrcd" 
are applicable to both identified economic resources (that is, rcservcs) 
a I1d idcl1t i ficd -s u becol1om ic rcsourccs. 

Measured : Matcrial whosc quality and quant it y have been cstimatcd, within a 
ma rg in o f crror of lcss than 20 pcrccnt, from ana lyscs and m easurements 
from closc ly spaccd and geologica lly wc ll-know n samplc sitcs . 

Indicated : Matcrial \\"ho~c qua lity and quantity have bccn cstimatcd partly from 
samp le analyses a nd mcasurcmcn ts a nd partl y from rcasonahle Hcologic pro
jcctio ns . 

D emonstrated : A collcctivc tcrm fo r the sum o f mater ials in hoth IIlcasured and 
indicatcd rcsou rces. 

I n fcrred : Mater ial in uncxplored . bu t idcntified d epos its wh ost' quality and SI 7,e 

have bccn cstimatcd o n thc basis o f gcolog ic cvidencc and projection . 
-;. I dentifi cd-subeconomic resourccs: Kn own dcposits not no w cconomica ll y minable . 
· I'a ramarginal : Thc por ti on of subeconolll ic rcsou rces that ( a ) is ail"ost ccono llli 

cally producible o r (b) is no t comme rcia ll y available sole ly because of lega l 
or political circumstanccs . 

Submargina l : Thc po rt ion o f subeconomic resou rccs wh ich wou ld rcqui re a sub
stantially high c r price (more than 1.5 t imes t-h e p ri ce at th e timc of dctc r
mination ) o r a major cost- reducing ad va nce in techno logy to bccome cco nom ic . 

Hypothet ica l rc sou rces: Undiscovc rcd matcrials that may rcasonab ly bc cx pcctcd 
to exist in a kn own m ining dis trict und e r known gco logic condi ti o ns . Explora-

e e e e 
MI:-..'ERAL RESERVES --,;-.iD RESOuR CES 1~9 

ti o n that confirms the ir cx istencc and rcvcals quantity and qua lity ,,-ill per
mit the ir r cclassification as a r eserve o r idcntified -subeconomic resource. 

Specu lative resources : Undiscovcred ma terials that llIay occ ur e ith er in kno,,·n 
ty pes o f deposits ill a favo rab le geolog ic se tt ing whcrc no dicm·crics havc 
been made o r in as -yet -unknown types o f deposits that remain to bc recog
nized . Explorati o n that confirms the ir cxistence and rCHals quanti ty and 
quality w ill permit th ei r rec lassificati o n as reserves o r identified -subccollomic 
resources. 

The terms "provcd," "probable," and "possiblc" (uscd by industr y 
for economic evaluations of ore in specific d eposi ts or di st ri cts) com 
monl y havc bccn uscd loosel y and intcrchange:tbl ), \\·ith thc tCl"1l1S 
"measured," " indicated ," or " inferred" (used by th e Dcpartmcnt of the 
I ntcrior main ly for rcgion: t! or nationa l cs t ima tcs) . .. Pro\Td· · alld " mcas
ured" arc cssentially synonymous. "Probable" and "possiblc,·· howcver . 
are not synon ymous with "indicated" and "infcrred ." " Probab lc" and 
"possible" describe es ti ma tes of part ly samplcd dcposits. III so mc de!
in it ions, for cxample, "probablc" is used to describe dcposits sampled 
on two or three sides and "possib le" for deposits samplcd onl y on on e 
side; in the Bureau of Mines / Geological Survey definiti ons, both typcs 
of deposits would be described by the term "indicated. " 

Excep t in rare insta nces, the a u thor's estimates of reserves and re
sources for a distric t or area should be presented in such a way as to 
concea l the figures for ind ividua l properti es. Quotation of publishcd 
estimates, however, is permissib le so long as th ey are properl y ascribed. 
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reso u rce classification system o f the U.S. ilurca u of Milll"s a nd U.s. Ccolog-ic;iI 
Survey: U.S. Gcologica l Sun·cy Bulle t in 1450-A . p. AI-A:;. 

-- 197Gb. Coal resources cl assifICa t ion of the U.S. nllrca u of .\Iill l's and U.S. 
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GeoLogic c ro ss section J-J' (Incomplete) 

SCALE 1 : 2,400 

PLate 11: Property map of the Tombstone Basin and Tombstone 
Extension areas, 1" = 200', on a topographic and 
geoLogic base (CompLete and avai Lable upon request) 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 

© CopyriOhl, 1982 by James A. Briscoe & A •• oclalos.lnc. 



• PLate 12: 

• PLate 13: 

PLate 14: 

• PLate 15: 

PLate 16: 

PLate 17: 

• PLate 18: 

PLate 19: 

PLate '20: 

·e Plate 21: 

PLate 22: 

PLate 23: 

• PLate 24: 

• 

• 

• 

• Prepored bV Jome. A. Hr •• coe 

GeoLogic and structuraL map of the Tombstone Basin 
and Tombstone Extension areas, 1" = 200', on a 
topographic and geologic base [CompLeted and 
avai Lable upon request) 

vi 

ALteration and mineraLization map of the Tombstone 
Basin and Tombs~one Extension areas on the same base 
as PLates #11 and #12 [Incomplete) 

Geologic cross section K-K' [Incomplete) 

GeoLogic cross section L-L' [Incomplete) 

Geologic cross section M-M' [IncompLete) 

GeoLogic cross section N-N' [Incomplete) 

GeoLogic cross section 0-0' [Incomplete) 

GeoLogic cross section P-P' (IncompLete) 

Geologic cross section Q-Q' (Incomplete) 

Geologic cross section R-R' (IncompLete) 

Geologic cross section S-S' (Incomplete) 

Geologic cross section T-T' (Incomplete) 

Geologic cross section U-U' (Incomplete) 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 

© Copyrignl. 1962IJy James A. Briscoe & Associates, Inc . 
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SUMMARY Cont •.•.. 

Stanford Doctoral thesis by Roger A. Newell 
regional map by Harald Drewes, of the U.S.G.S., 

in 1 973 , 
in 1980. 

Page 2 

and a 

James Gilluly believed the mineralization at Tombstone to be of 
Mid-Tertiary age. More recent atomic age dates, show the 
intrusive rocks within the Tombstone area to range from 74 
mi llion to 63 mi llion years in age, thus fixing the age of the 
District as Laramide. 

In the early 70 1 s, the large area of Uncle Sam porphyry, previ
ously thought by Gilluley and others to be a sill-like mass, was 
recognized to be a welded tuff (ignimbrite). Recent work in this 
paper, by the author, has shown Tombstone to be a large Laramide 
caldera complex, indicated by the volcanic and intrusive rock 
assemblage, surface geology and regional aeromagnetic and gravi
ty data. Mesothermal porphyry copper type alteration systems 
appear to be responsible for all metalization within the caldera 
complex, including the precious metal mineralization at Tomb
stone. Tombstone occupys the outer northeast rim of the caldera. 
Geologic and aeromagnetic projections along the caldera margin, 
suggest potential for additional mineral zones, such as Tomb
stone, around the periphery of the caldera. Some 45 square mi les 
of pervasive, though variably altered rocks , are exposed in the 
eastern margin of the caldera. The western margin of the caldera 
falls primari ly under cover, and is also inaccessible because of 
a mi litary reservation. However, alteration appears to be pre
sent along the west margin of the caldera. 

Total past production at Tombstone, in terms of $400 gold, $10 
silver, $.50 lead, $1.00 copper and $.40 zinc, is approximately 
$463 mi llion dollars. Geologic evaluation of ore bearing struc
tures within the Tombstone Basin suggest that mineralization 
simi lar to that previously produced could aggregate approximate
ly $3 billion, within the oxide zone, within 1,000 feet of the 
present surface. An open pitable ore body, in the range of 54 
mi llion tons of $25 per ton combined gold and si lver, aggrega
ting approximately $1 billion for the metal in place, is thought 
to be present along the Tranquility-Contention Zone, south of 
the town of Tombstone. An open pit mine is currently producing 
this grade of material on a lease from the Tombstone Development 
Company, at a rate of approximately 3,000 tons per day. 

A geochemical anomaly with a signature simi lar to that of 
Tombstone exists along the caldera margin, but is completely 
hidden by alluvial cover. A simi lar precious metal occurence to 
that of Tombstone could be present below this geochemical 
anoma ly. 

Prepared by Jomu A. BrI.co~ 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 

© Copyright , 1982 by James A. Briscoo & Assocla les , Inc . 
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SUr"UItA RY Cont ..•.• 

MesothermaL repLacement deposits, primari Ly of zinc and Lead in 
the upper PaLeozoic section, and copper in the Lower PaLeozoic 
section beLow Tombstone, are thought to exist. Though the 
Lead-si Lver-zinc manto deposits probabLy begin within 1,000 feet 
of the present surface, copper repLacements probably occur in 
the Cambrian Abrigo Formation and Devonian Martin Formation, as 
is characteristic in other PaLeozoic hosted porphyry copper 
deposits in Arizona and southwestern New Mexico. In spite of 
the difference in age [180 m.y. vs. 65 to 75 m.y.J, the repLace
ment deposits in the Abrigo and Martin at Bisbee may be simi Lar 
to those beneath Tombstone. 

MuLtipLe porphyry copper centers may occur, associated with 
Laramide granodioritic to quartz monzonitic pLutons, within the 
caLdera compLex. One such center occurs at the Robbers Roost -
CharLeston Lead Mine area, where intense phyLLic aLteration and 
breccia pipe activity are exposed by erosion. Here too, the 
hydrothermaL system is superimposed on the PaLeozoic sedimentary 
sequence, hidden beneath the UncLe Sam quartz Latite tuffs, 
SiLver BeLL type andesites and rhyoLites. Zinc, 'Lead and copper 
repLacement bodies are to be expected in this area, rather than 
igneous hosted copper porphyrys. 

The Tombstone DeveLopment Company controLs essentiaLLy aLL of 
the significant past producing mines within the Tombstone Basin 
by ownership of some 91 patented mining cLai~s. It has aLso 
consolidated other targets over the complex. These are being 
heLd by some 548 lode mining claims end 41 square miLes of state 
leases. 

James A. Briscoe & Associates, Inc. 
Tucso n, Arizona 

© Copyright, 1962 by James A. Briscoe & Associates, Inc . 
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SUMMARY 

The Tombstone Min~ng District, then in Arizona Territory, was 
discovered by Ed Schiefflin, son of Californi a 4ger's, in 1877. 
Tombstone, though isolated and subject to maurading Indians and 
outlaws in its early days, was affected by world events through 
their effect on silver prices. With Schiefflin's discovery of 
rich silver mineralization at Tombstone, silver prices began a 
decline from which they would not see the same price of silver 
as in the year of discovery, for 86 years. During the 34 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 U. S. currency from the silver standard had 
immeasurably more affect on the mines than the Earp-Clanton 
feud, Apaches and bandits and underground waters. In 191.1, 
prices of approximately $0.55 per ounce (less than half of that 
in effect when Schiefflin discovered Tombstone) brought the 
demise of efforts to unwater the mines, and the bankruptcy of 
the Development Corporation of America and its Tombstone Consol
idated Mines subsidiary. The Phelps Dodge Corporation operated 
the mines in a desultory fashion from 1914 through 1933, when 
the Tombstone Development Corporation, under Ed Holderness, was 
formed. The higher gold price instituted by Roosevelt in 1932, 
stimulated some development for a few years, as did World War 
II. However, production never came close to the halcyon years 
between 1877 and 1910. The Tombstone Development Company proper
ties have been operated and explored only sporadically from the 
end of World War II to the present time. 

Tombstone has primari ly been a si lver camp, though significant 
gold and lead, and subordinate copper, zinc and manganese has 
also been produced. Production has come mainLy from mineralized 
vein fractures, cutting folded Lower Cretaceous sediments of the 
Bisbee group ·within the Tombstone Basin. Ninety-five percent or 
more of the production is from 0 - 600 feet below the surface, 
and is primarily from oxide ore minerals. 

The average grade for all of the recorded production within the 
District is 0.21 ounces gold, 25.89 ounces silver, 2.6% lead, 
0.10% copper and small amounts of zinc and manganese. Approxi
mately 1.25 million tons of ore was produced, though this is an 
estimate, since in the early most productive years, no accurate 
record of tonnage was maintained. 

The Butler-Wilson volume, published by the Arizona Bureau of 
Mines in 1938, is the major professional treatise on the Dist
rict. The 1956 U.S.G.S Professional Paper 281, "General geology 
of central Cochise County" by James Gi lluly, included the Tomb
stone area. More recent important contributions include a 

James A. Briscoe & Associates , Inc. 
Tu cson. Arizona 

© Copyright , 1902 by James A. Briscoe & Associates. Inc. 
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Figure 2. Highway map showing the location of the Project Area in relation to 

Tucson and Phoenix, Arizona 
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SUMMARY OF TOTAL RECORDED PRODUCTION AT TDI~8STONE 
1879 TO 1937 

• • e 

CALCULATED TO CURRENT VAWES - $400 GOLD, $10 SILVER, 51.00 COPPER, $.50 LEAD, $.40 ZINC 

• • • • • e e 'e 

=====================================~=====================================================================:=;=================--=====--================== 

TOTAL 
VAWE OF CALCULATED CALCULATED CALCULATED CALCULATED CALCULATED TOTAL 

PRODUCTION OONCES OF DUNCES OF POUNDS OF POUNDS OF POUNDS OF CURRENT 

IN YEAR GOLD VALUE AT SILVER VALUE AT LEAD VALUE AT COPPER VALUE AT ZINC VALUE AT VALUE OF 
SOURCE & YEAR PRODUCED PRODUCED $400/ 0Z. PRODUCED 510/0Z. PRODUCED S .50/LB. PRODUCED 51.00/LB. PRODUCED 5. 40/ LB. PRODUCT ION 

---------------
J. 8. TENNEY 

1B79 TO 1007 2B4OD,DOO 192356 76942400 2433B159 243381590 31 B05070 15902535 NAP· NRP NRP NAP 336226525 
-----------------

MI NERAL RESOURCES OF 
THE UNITED STATES 

100B TO 1934 B13B571 57971 231 B8400 66596 92 66596920 23767829 11883915 2358495 235B495 1058234 423294 104451023 

TOMBSTONE DEVELOPMENT 
TOM8STONE MINING CO'S. 

1935 TO 1936 564437 6375 2550000 300305 3003050 3197305 1598653 157536 157536 NAP NAP 8209239 

TOMBSTONE EXTENSION 

1930 TO 1937 374972 1083 433056 10B0491 10804007 6335734 3167B67 NRP NAP /-lRP NAP 14405829 

TOTAL 37477980 257795 103113B56 32468647 324686467 65105938 32552969 2516031 2516031 1058234 423294 463292616 

AVERAGElTON·· 0.21 82.22 25.B9 258 .90 51 .91 25.96 2.01 2.01 0.B4 0.34 369.42 

------------------------- ================================================~======--====================================:;== 

·NO RECORDED PRODUCTION 

· ·TOTAL TONNAGE ASSUMED TO BE - 1254097 

James A. Briscoe & Associates, Inc. 
Tucson , Arizona 

Prepared by.Jame$ A. Briscoe © Copyrighl , 1982 by James A. BrIscoe & Assoclales.lnc 
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PRODUCTION OF THE TOM BSTONE MI NI NG DISTRICT 
1879 TO 1907-

• • e 

CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER & $.50 LEAD 

• • • e e 

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

YEAR 

1879-1880 
1881 
1882 
1883 
1884 
1985 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1993 
1894 
1895 
1896 
1897-1901 
1 902-1906 
1907 

TOTAL 
VALUE OF 

PRODUCTION 
IN YEAR 

PRODUCED 

2318567 
5040633 
5202876 
2881900 
1380788 
1320976 
1050000 

600000 
600000 
250000 
600000 
674650 
490000 
450000 
300000 
300000 
300000 

1539610 
2550000 

550000 

CA LCULATE 0* * 
DUNCES OF 
GOLD C!14:1: 

OF TOTAL 
PRODUCED 

15704 
34141 
35240 
19519 

9352 
8947 
7112 
4064 
4064 
1693 
4064 
4569 
3319 
3048 
2032 
2032 
2032 

10428 
17271 

3725 

CA LCULATE 0*· 
OUNCES OF 

SILVER C!8U 
VALUE AT OF TOTAL 
S400/ 0Z . PRODUCED 

6281555 1633078 
13656297 , 3613197 
14095842 3696780 

7807760 2122126 
3740887 1016762 
3579842 999991 
2844702 859091 
1625544 495918 
1625544 517021 

677310 215426 
1625544 462857 
1827789 551986 
1327528 456207 
1219158 467308 

812772 244890 
812772 373846 
812772 357353 

4171174 2078474 
6908563 3500847 
1490082 675000 

CALCULATED·· 
POUNDS OF 

LEAD··. Ci5:1: 
VALUE AT OF TOTAL 

S10/0Z. PROOUCEO 

16330776 2318567 
36131971 5250659 
36967903 5309057 
21221264 3351047 
10167621 1865930 

999'9912 1651220 
8590909 1141304 
4959184 666667 
5170213 681818 
2154255 320513 
4628571 666667 
5519864 784477 
4562069 597561 
4673077 608108 
2448900 454545 
3738462 468750 
3573529 500000 

20784735 1877573 
35008475 2771739 

6750000 518868 

VALUE AT 
$. 50/L8. 

1159284 
2625330 
2654529 
1675523 

932965 
825610 
570652 
333333 
340909 
1602'56 
333333 
392238 
298780 
304054 
227273 
234375 
250000 
938787 

1385870 
259434 

TOTAL 
CURRENT 

VALUE OF 
PRODUCTION 

23771615 
52413598 
53718174 
30704547 
14841472 
14404363 
12006264 

6918061 
7136666 , 
2991822 
6587449 
7739891 
6188377 
6196289 
3488945 
4785609 
4636302 

25894695 
43302907 

8499516 
---------------- ------------- --- ------------------------ - - ------- --- --------------------------------- ----------------

TOTAL 28400000 192356 76942429 24338159 243381589 31805070 

52.28 

15902535 336226552 

AVERAGE/ TON··" 0.32 126.48 40 . 01 400.07 26.14 552.69 
===========~========================================================================================================= 

··UNPUBLISHEO FIGURES & ESTIMATES COMPILED BY J.B. TENNEY FROM OLD COMPANY REPORTS " , ARIZONA BUREAU OF MINES, 
GEOLOGICAL SERIES, NO. 10, BULLETIN NO. 143 (BUTLER & WILSON) 

•• AS REPORTED BY BUTLER & WILSON, "THE PRODUCTION OF THE TOMBSTONE DISTRICT 8Y VALUE WAS A80UT 81:1: SILVER, 14% GOLD 
AND 5:1: LEAD, WITH MINOR COPPER AND MANGANESE " . THE METAL PRODUCTION IN THIS TABLE WAS CALCULATED BY MULTIPLYING 
THOSE PERCENTAGES BY TOTAL OOLLAR PRODUCTION, AND THEN DIVIDING THE RESULTING FIGURE BY THE METAL PRICE FOR THAT 
YEAR TO YIELD A CALCULATED PRODUCTION IN TROY OUNCES, OR POUNDS • 

•• ·INCLUDEO ARE SOME TRACES OF COPPER, MANGANESE & ZINC PRODUCTION. 

···.ASSUME TONNAGE MINED FROM 1879 TO 1907 EQUAL TO THAT FROM 1 908 TO 1934 - 608345 TONS 

• • e 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 

Prepared by James A. Briscoe © Copyrighl . 1982 by James A. Briscoe &. Associales. Inc, 
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PRODUCTION OF THE TOMBSTONE MINING DISTRICT 
100B TO 1934-
CALCULATED TO CURRENT VALUES - $400 GOLD, 510 SILVER, 51 . 00 COPPER, 5.50 LEAD & $.40 ZI NC 

;======:;===================================================--=================================== 

GOLD VAWE AT SILVER VALUE AT COPPER VALUE AT LEAD 
YEAR TONS [OONCES) 5400/0Z. (OONCES) 51010Z. (POUNDS) 51.00lLB. (POUNDS) 

100B 51266 4106 1642304 357414 3574140 7608 7608 1770794 
1009 27123 2280 911832 201700 2017000 27706 27706 1535637 
1910 4619 1062 424712 .116520 1165200 31163 31163 305876 
1911 8797 2155 862196 224098 2240980 68209 68209 982010 
1912 7405 1363 545272 158377 1583770 27723 27723 617820 
1913 5760 1230 491824 1263£2 1263£20 10657 10657 334£23 
1914 6063 1380 552144 108868 1088680 14217 14217 234345 
1915 0003 1216 486404 100115 1001150 36075 36075 164136 
1916 57200 3950 1580144 343453 3434530 131546 131546 BB3983 
1917 57474 3373 134£220 444139 4441300 229488 229488 1278754 
1918 19507 1389 555760 283412 2834120 41503 41503 457183 
1919 27445 1946 778328 450366 4503660 200182 200182 289424 
1 £20 28946 1788 715104 456855 4568550 144010 144010 243946 
1 £21 18594 1057 422632 423688 4236880 132688 132688 678946 
1£22 44347 2322 £28980 613700 6137000 196740 196740 744529 
1£23 32770 3093 1237040 495943 4959430 195485 195485 465914 
1£24 15448 2459 983456 24764;1 2476420 72836 72836 465323 
1£25 27760 2677 10706£2 241381 2413810 77340 77340 1527019 
1£26 47708 2900 , 1195860 220579 2205790 113476 113476 1970986 
1£27 31196 2459 983456 159944 1589440 68867 68867 900178 
1£28 24172 2287 91 8644 164161 1641610 135643 135643 247316 
1£29 15601 1671 668216 99423 994230 86793 86793 843817 
1930 8734 1875 749800 74937 749370 32003 32003 936862 
1931 15623 2204 881568 101504 1015040 62440 82440 476814 
1932 5007 485 194096 48021 480210 24810 24810 1166700 
1933 7016 1441 576464 100323 1003230 27875 27875 1744270 
1934 3701 3706 1482448 296737 2967370 70512 70512 2400324 

TOTAL 608345 57971 23188596 66596£2 66596£20 2358495 2358495 23767829 

AVERAGE/TCN 0.10 38.12 10.95 109.47 3.88 3.88 39.07 

-AS RECOROEO IN "THE MINERAL RESOURCES OF THE UNITED STATES " 

AVERAGE VALUE PER T~ AT CURRENT PRICES (SEE ABOVE) - '104,451,219 
$171 .70/T~ 

608,345 

Prepared by.James A. Briscoe 

• e 

VAWE AT ZINC 
S.501LB. (POUNOS) . 

885397 173313 
767819 713116 
152938 0 
491 005 0 
308910 0 
167462 36503 
117173 39324 

82068 63386 
4919£2 0 
639377 0 
2285£2 0 
144712 0 
121973 0 
339473 0 
372265 0 
232957 0 
232662 0 
763510 325£2 
985493 0 
450089 0 
123658 0 
421009 0 
468431 0 
238407 0 
583350 0 
872135 0 

1200162 0 

11883815 1058234 

19.53 1.74 

• • • e e 

TOTAL 
VALUE AT CURRENT 
5.4O/ LB. VALUE 

69325 6178774 
285246 4009603 

0 1774013 
0 3662300 
0 2465675 

14601 1948464 
15730 1787943 
25354 1631051 

0 5638212 
0 6659475 
0 3659975 
0 5716882 
0 5549637 
0 5131673 
0 7634985 
0 6624912 
0 3765374 

13037 4338388 
0 4500619 
0 3101852 
0 2819555 
0 2171148 
0 2000504 
0 2197455 
0 1282466 
0 2479704 
0 57204£2 

423294 104451219 

0.70 171.70 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 

© Copyrlghl , 1982 by James A. Briscoe & Associates , Inc 

, 
Q) 

CO 
CD 

(( 



• e • • • • e 

PROOUCTION OF THE TOMBSTONE MINING DISTRICT 
1935 TO 1936* 

• • • e 

CALCULATED TO CURRENT VALUES - $400 GOLO, $10 SILVER, 51.00 COPPER, $.50 LEAD, ·$.40 ZINC 

• • • • e e • 

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

YEAR 

1935 
1936 

TOTAL 

AVERAGE/TON 

TONS 

12907 
9305 

---------

22212 

GOLD 
(OUNCES) 

3450 
2925 

---------

6375 

0.29 

VALUE AT 
540D/OZ. 

1380000 
1170000 

---------

2550000 

114.80 

SILVER 
(OUNCES) 

243087 
147218 

---------

390305 

17.57 

VALUE AT 
510/0Z. 

2430870 
1472180 

---------

3903050 

175.72 

COPPER 
(POUNDS) 

103574 
53962 

-.--------

157536 

7.09 

VALUE AT 
51.00/LB. 

103574 
53962 

---------

157536 

7.09 

LEAD 
(POUNDS) 

2228288 
969017 

---------

3197305 

143.94 

VALUE AT 
L50/LB. 

1114144 
484509 

---------

1598653 

71.97 

TOTAL 
CURRENT 

VALUE 

5028588 
3180651 

---------
8209239 · 

369.59 
========================================================================================================================= 

-AS STATED BY THE TOH8STONE OEVELOPMENT CO. & THE TOHBSTONE MINING CO. 

James A. Briscoe & Associates, Inc. 
Tucson , Arizona 

Prepared by James A. Briscoe 
© Copyrlghl . 1982 by Jamo. A. Briscoo & Associ.los.lnc . 
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TOMBSTONE EXTENSION AREA 
PRODUCTION STATISTICS OF THE TOMBSTONE MINING CO. FOR THE TOMBSTONE EXTENSIQN AREA - 1930 TO 1 937 
CALCULATED TO CURRENT VALUES - 5400 GOLD , 51~ SILVER & $.50 LEAD 

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

OPERATOR 

TOMBSTONE MINING CO. 

1930 
1931 
1932 

HAYWARD & RICHARDS 

1833 

A. S. & R. 

1933 
1934 

HOLT & O'AUTREMONT 

1934 

HASSELGREN & 
O'AUTREMONT 

1935 

CARPER LEASE 

1935 

TOMBSTONE MINING CO. 

1935 
1936 
1937 

MACIA LEASE 

1836 

GALLAGHER LEASE 

1936 

WET TONS 

2810.78 
311.66 

24B2.88 

785. DO 

3041.00 
2018.00 

1195.01 

230B.64 

1 96 . 71 

11 B • 50 
80.78 

461.05 

96.48 

65.37 

DRY TONS 

2758.64 
289.69 

2348.69 

747.31 

2819.36 
2006.20 

1123.03 

2164.36 

183.35 

110 . 02 
75.93 

412.48 

88.86 

56.63 

GOLD 
(OUNCES) 

204.60 
44.21 

225.56 

60.27 

224.14 
116.38 

79.38 

79.86 

8.14 

2.49 
2.36 

27.55 

3.56 

4.14 

VALUE AT 
5400/0Z. 

81 840.00 
17684.00 
90224 . 00 

24108.00 

89656.00 
46552.00 

31752.00 

31844.00 

3256.00 

996.00 
944.00 

11020.00 

1424.00 

1656.00 

SILVER 
(OUNCES) 

21996.64 
5800.71 

32392.00 

9093.00 

37840.00 
19836.00 

VALUE AT 
510/0Z. 

LEAO 
( POUNDS) 

219966.40 887952.45 
58007 . 10 232098.67 

323920.00 1226722.00 

VALUE AT 
5.50/LB. 

TOTAL 
GROSS" 
VALUE 

443976.23 745782 .63 
116049.34 191740.44 
613361.00 1027505.'00 

80930.00 336810.00 168405 .00 283443.00 

378400.00 1145565.00 
198360.00 726559.00 

572782.50 1040838.50 
363279.50 608191.50 

15796.27 157962.70 553991.48 276995.74 466710.44 

27055.81 270558.10 842762.11 421381 . 06 723883.16 

2421.26 

961.49 
648.74 

4437.05 

983.68 

1228.01 

24212.60 

9614.90 
6487.40 

44370.50 

9836.80 

12280.10 

88951.82 

39143.48 
21970.27 

167949.24 

36054 .90 

29203.22 

44475.91 

19571.74 
10985.14 
83974 . 62 

18027.45 

14601.61 

71944.51 

30182.64 
18416.54 

139365.12 

29288.25 

28537 .71 
======================= ========================================================================================== ==== ==== 
TOTAL 16081.86 15195 . 65 '1082.64 433056.00 180490.66 1804906.60 6335733.64 ' 3167866 . 82 5405829.42 

AVERAGE/TON 0 .07 28 . 50 11 .88 118.7~ 416.94 208.47 355.75 
====================== ================= == ============= =========================== ====d====================== ===== === ===== 

AVERAGE VALUE PER TON AT CURRENT PRICES ( SEE A80VE) - 55,405 , 82 9 .42 
S355 .75 / TON 

• 

15 , 195.65 James A. Briscoe & Associates, Inc. 
Tucson , Arizona 
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Prepared by James A. Briscoe © Copyright. t982 by James A. Briscoe & Associates . tnc. 
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Figure 1. 

Western United States Map 
showing the location of 

the Project Area. 
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Geology 
~ OR LNDF f.REN1lAlEO SURAC.\l 

[)fJl()SFS HCt.OCENE TO CJUGOC[N[l: -
On • . ....-.:1. dill 'P_IX ,...:IPl.occJI'
~"""""clbu I ncudnlOn"lr 
cc6.lo'IUr1'and l rd 1.~ i·LGcnc .10;1;11 
p,*l1\~ , -.Myll'l """ d .-dwithpoor' J 
rundiId cam ocaIy ViI I 'n unr.d Thduvw 
-....:nfnwte to hu dild o Iftden 

a..t (P .. 'AOC ne to Pkunl!) ..-va. brt., 
pynx:J.zic rocks .,d 0l"I'l .n(ftQ~ gr;lIIId. 
1li knnI~mete ·. to ll Je..., hurlclrecl'lWlllft 
• ~ p&.:_ Radomt nc.II y daled .. 0 2S. I.D, 
.c3.2m ycld 

Exlenliw andniw and dac I ~ and LIpper 
~me.-t.wa Ik:Ju,..os woc:lMhc rocks some 
intm:alaled epw;:. tit: rocks and dka Mostly 
gray, 11ne'!P ned PCIfI)flyri c ocks incudes 
.5()fn! very CCIIItM It dspar porphyry andHitt: 
(T wkey track porphyry an In OI'1TI<iIle. m 01 
Cooper, 961) Th ckne smostly,s,evm,ll'Mters 
10 wwrallcns 0 ele 5 Oil cd at 24, 25, 27, 33, 
and 39 my 

Extr\.I5rIR rhyoIrte a.-v:l r yoda Ie (Miocene and lJppu 
ClIigoct'ne-l.2I 1.1 1lIS,...eded ruff, pyrociast"c 
rocks ard som rca a ed epir::lMtic rocks 
lqIt.grayto gr YI hpink Io'Itn:: tofa-oe.grained. 
porphyritic. Comm nya ew ens loa lew 
thousand 01 me e thck.. [);,. ed at 23, 24, 25, 26. 
26. 26, and 27 my Anaddnon/lldateol47mV., if 
substantiated, rna delll the praencl 01 
Eoc nerocks nth lowe member 01 the SO 
Vok:aril:lclCOCh .... Co 

I..ower co glome ate 9 /!II e. ill sand (Oigocene an 
EocE-ne?}-AI 1II1r' commonygrayislH'ed 
depositsolsmall , w l rou. ded I'IOI'lIAlIcaric 
clitsts Mostly$l!Vl! ele IOlllewtensol 
m ter~ltuck. 

UPPER CORD1l..llRAl'! llARAMlDEl IGNEOUS 
ROCKS (lOWER PALEOCENE) - L.nwer 
YO! aric rocks-Rhyoitf ' 0 odes Ii! Iiwa Ao . 5, 

pynx\;l$tic rocks, and sc.m nt~led epcla ~ 
rocks Dated at 57 y Poss bIy yo~ age Ie 

MAIN COROILLERAN RAMIDE} (GNEOUS 
ROCKS:- Porphynn a d aptcWlt1'\l5lW rod s 
Paleocenli! and lJppe. retac OO$;-Mostly i.-..tltX: 
~'I'Y to Mcitic porph ry n &maD stoc:;ks and 
plugs and aplibc bodie no a sooatcci with o ther 
gramo-' stocks O!r. e 63,53,64, and 6S 
m.y 

FluidIzed int us ve brecc i 
pt'netrates. ,md hu 
porphyry 

ge unknown. but 
han Uncle Sam 

Rhyodacl e ru:1 .md I.I.'t:kkd - n .Ides part s of 
Sa~ro FormatIOn. S 9 r 0 Q rt ~ Latile. and 
Bronco Volcanics an R Bay Rhyohte, Cat 
Mountain Rhyoine of B 19 t9) and Uncle 5<tm 
Prophyry. Includes kY a s v..? bodies and loca1ly 
con,aU'lS fragmen s of 01 \0 ks. Thickness 
commonly seve ra en: -. ,,'e ls to several 
hundreds of meters Da ~d ~t 66(?), 70. 72, 73. and 
73 m.y. The Uncle SCI n the Tombstone area, IS 
dated 72 m.y. 

And:5ItJC to dootic vo.car.:: brecc-... - Includes parts 
01 SoIero Formation. Sugarloaf Quartz utile, and 
Bronco Voicatics~and all of Demetrie Volcanics 
ard Silverbell Formation of Co:u1right (1958). 
Commonly contains large blocks of exotic rocks 
and locally includes some sed:mentllry rocks and 
IntruiYe rocks. Severa ler15 of meters to several 
hundreds of meters thick in rTl()$f pIar;es. 

Lower qu rt z mon~onite a nd graodiorlte - lncludes 
some quartz d lOrlll'; appe rs In sma" stocks. 
Loca lly as.5OC ated WIth m,·lerllHzaIlOfl . Dated at 70. 
7 \ 72 73 74. 74, 74, and 76 m.y. The Schiel/bn 
granodolile al T ombsrone is 72 m .y. 

- --- -, Roads and Highways 

- _ .. "'" Dry wash 

Southern Pacific Railroad 

Explanation 

•• 

I· . . . . ·1 ... ... . of' of' . ·."r .·-: ............ 

' Po 

D' . 

M Oo 

BISBEE FORMA11ON at GROlI", 
UNDFfERENT1ATED {LOWER 
CRETACEOLIS):-lJpper 1*1 01 ~ 
~Ot'~.~rdret.ed 
rocb.-~ uppIf 1*1 d ~ fonnMiDn, 
..... u..-.. ....... cn...,_ c...,.."--."""""_"",,,,, 
and TWJWY R.nch FormMioN (not iIIIId ... 
~~)ddwBilbet~. 
Arrda Arko. 01 a,..n and KrriIDn (1954),.,d 
Artgtk Arko.t. Cor.iIb 01 ~ to fedtiIh. 
1iII1IoM, ~IibIonR, "'OftI,~, 
wd1lCll\"le~9n'I~. Comrncrio; 
___ huxhd mden ltic:k 

GRAI'r11O 1>HO QUA/IT2 MON2ONI1lO 
(JURASSK:}-Stocksd ~coar»
!Pr"wd rock.lDcaIy ~ed with 
minmlbalion. Daled at 140, 148. 149, 149, 150, 
l53, UD,161,167, 178, 18Sm.y . 

Secimenrary rocks (L.oo,..er Ptnrian ard Upper 
~m5I)va.rian)--<:onsistsofEpitaphDolon-ite 
(1.ou.er Permian), Coina l...inutMl! (l.Dwer 
Penrian), and Earp Formation (L.oo,..er f'mnian 
and Upper ~rWl), uMifferentiated. 
Epitaph Dobrite is a dark· to Ii!jlt.gnty si9ltly 
chertydolon'ite. ~one. marl, siltslOnl!, lIO'ld 
Z'PIUffi, l2().28J meters thick.. Colina Limestone 
is a rroediu'n grary, thick-bedded, sparsely cherty, 
and sparsely fossiliferous bmestone l2().28J 
meters thick. Earp Formation is a paIe·red 
sih$t()N!, mudstone, sIWe, and imestone. l2().240 
me1ersthick.. 

HorquiIa ~one (Upper.,oo Mickle 
Pe~nian}-l.ight.~, thick'lothin
bedded, cherty. fossiliferous limestone and 
intercalated pAle.brown 10 paIe.reddi!5h.gray 
siltstone that increases in abunda.nce upward. 
Typicaly300-490metersrhick. 

SEDIMENTARY ROCKS (M1SSISSIF'P\AN AND 
DEVONlAN}-Consists mainly d Esc.abrosa 
l...imesI:one (Mis.sis9ppian)- 1oc.aiy (Annstrong 
andSilberman.1974) caIIed~GfOlII)
and Martin F()I'lT'Iarioo (Upper Devorian), 
undifferenOated.L-1pal101theChiricahua 
Mountains also includes Paradise Formation 
(Upper MississIppIan) and Portal Formation 01 
Sabins.1957a (UpperDe\.oorian). L-1tt.lUttie 
Dragoon Mountains and 50me adjacent hils also 
in:1udes Black Prince limestone, who!;e !&Ina 
and cOl'T2Lation show strongesl: affinities with 
Mis5issippian rocks but which may include 5OrTlI! 

Pernsylvanian rocks.. Escabrosa lJmestone is it 
medium.gray, mas.sr..e to thick.bedded. COOlmr:.orVy 

crinoidaI, cherty, fossiliferous imestone 90-310 
meters thick. Martin F()rTT\300n is thick· 10 thifl. 
bedded, ~ to brov.m dolomite , gray spar.idy 
fossiliferous, and some siltstone and sandstone, 
9().120 meters thick Paradise Formation is a 
brown, fO$si6ferous. shaIy imestone. Portal 
F()rTT\3tioo isa black shale and imeslone 6-lai 
meten; lhick.. Black Prince limestone is pinkish. 
gray 1imestone with a basal shale an:::\chert 
con9omerate, ..s much as 52 meter'S thick.. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO M1DDLE CAMBRIAN):-B Paso l...irnesIone 
(L.oo,..er Ordovician and Upper Cambrian), Abri90 
Formation (Upper and MidcIe Cambrian), olOO 
BoIsa Qwrtz (Middle Cambrian), 
undifferentiated.- El Paso Limestone is a 9I';,y, 
thin·bedded cherty limestone. and dolomite 90 
meten to about 220 meters thK:k.. Abrigo 
FomlIItion is a brown, IIiin·bedded fossiliferous 
limestone, sandstone, qwrtzite, and shale, 2iQ. 
240 meters thick. Bdsa Quartzite is a broum to 
white or purptish-gray, thick.tJedded, coone
grained quartzite and SAndstone with a basal 
c~te, 9Q.itK)metersrhick.. To IIwl'<I$t, 
equivalents 01 j2Ct d the Abrigo FOITl'Ii'ltion ard 
BoIsa Quartzite are known as the Coronado 
Sandstone. 

- .- .- - Government Reservation Boundary 

- --- - --- Aqueduct 

"---,,. Cross section line 

'il:I::!:!:I:I:I:::I~::I:I:::::1 
I:::::!:::::::::':I '::::I,:::::::,::I 
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GlWlTOID ROCKS (PRECAMBRIAN Y),- _ 
gran:dDriIIr..t~~. untoMced 10 
ioiMed. ... pM! ~ GrnIrilly in 
uoc.Ju,. wHch at- Mm ittk 1t\Ded. 

PINAL SCHST (PRECAMIIRIAN )(}-()Dolo KhOt. 
~, rd lOr\"lt'~tOClu. 
~roclu.~zitC',~ 
cooglomtnllr, ..t!JIfiM. 00'C' ~ rock 
m..t. I71Sm.y. 

CONTACT- Dotted \.IoherC' conculed. 

MARKER HOR1Z0N-Ooned \\.here concea!ed 

~"". 
FAUL TS-~ cip. Dotted where concealed Ot' 

intrudrJd; baD a.nd b;,r ondoroomthrown side 

Strike-sip-Anow cOLq:lle Iho.w relative di p0cemert. 
Sir9l'amlWsIloo.usll'lCNl!mentofOChveblock.. 

Anticine.. 

Inclined strike ard d'p d bOOs. 

EXOTIC·BLOCK BRECCIA- Rock contains d ip or 
block inclusions of rock different from those d 
hostorother blocks nearbo;. Typicallyofvobric· 
tectonic or sedimentaryotectoric ori9n; C'KCIudes: 
Tertiary~ecciadeposits. 

Site 01 well or generai.zed sl te of 5eVe'RII weIs., showire 
unit penetrated, if knotNrl, and depth of well, Ifl 
feet. 100 feet eq....,Js 30.5 meters. 

CQU.EC110N SIIT- Radiogenically dated rock 
showing age in rrVIIions of yeolrs. Query before 
symbol where precise location uncertain. 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
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Geology adopted from Drewes, Harold, 
1980, and Newen, R.A., 1973. Figure 3. Generalized geological and structural map on screened 

topographic base. 
By James A. Briscoe 
James A Briscoe and Associates 
Tucson, Arizona 
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Explanation 
Land Status 

Public Domain" Mineral and Surface owned by 
Federal Government. 

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

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

Fee Simple " Mineral and Surface privately owned. 

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

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

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

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

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

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

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

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

- .--- . ......... 

tlllllllllllill 

A A ' 

• Tombstone Development Company, Inc . Lands 

111111111111111 

I I • 
e llllllllllllill 

• 

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

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

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

Patented Mining Claims owned by Tombstone 
Development Company, Inc. 

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

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

Roads and Highways 

Dry wash 

Southern Pacific Railroad 

Government Reservation Boundary 

Aqueduct 

Cross section line 

T. 21 s. r--+--,.<"'--~~ 

Tombstone Development Company, Inc. 
Tombstone, Arizona 

Land Status Map, Tombstone 
15 min. Quadrangle 

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

Figure 5. Property map showing ownership of major 
holdings of mineral rights in the Tombstone 
area. Red overprint shows state, federal and 
private land and lands with mineral rights held 
by the Tombstone Development Company as 
of October 15, 1981. 
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Geology 
OLDER OR UNDIFFERENTIATED SURFlCAl 

DEPOSlTS (HOLOCENE TO OUGOCENE):
GT'iJVel, sand, and .sit {P\eistocenr and P'iocene
MIWlIy aDuvi..-n 01 basins; ncludes 501'1"11! 

CO.I\I;' . ." and landslide depoSIts. Gcnnaly 1911. 
pinkish gray. weakly indUl'1.lled, and with poorly 
romded elMts; locally well Indurated. Thiekne" 
5eIIeRII meters to hundm:ls 01 meters. 

Basal! (P'lmtocene 10 PIiocene)- Llva flows., 
pyroclastic. rocks, and tomrI InleTCalated gravel. 
1ljckna,s sewrlll meters to a Jew hoodred meters 
in mOSt places.. Radion1etricaIy dated at OlS, 1.0, 
w l.2 m.y. old 

Extensive ardesite and dacite (Miocene lind l/pper 
Oigo:el"ll!~u..,.., ~. pyroc;WtJC rocks. SOI'T'II' 

irdm:alated epiclastic rocks. and cikes. Mostly 
9'1'Y, fne.9vwd. porphynric rocks; Includes 
~ IRfYcoarse ~ porphyryandesilt 
(Turkey tnlCk porphyry, an inlOfTT'IIIItenn 01 
Cooper, 1961), Thckneu mostly MYeraI meten 
to ~ ICnt,; 01 metC!rS. [bled;U 24, 25, 27, ll, 
andJ9my. 

Extrusive: rhyolite and rh!,.odacile (Miocene and I.Jpptof 
Oigo:ene- L..wa Rows, wekIed ruff, pyroclastic. 
rocks, and some nl~ttd epiclaltic: rocks. 
l...ig'Il.graytograyist'l·pink,";tnctof'rle.gr.Wled, 
pofphyritic:. Commonly is lew lens 10 I few 
thous<I.nd of meters thick. Dated at 23, 24, 25. 26, 
26,26, and 'Z1 m.y. An additional dale 0147 m.y., if 
substanM.led,mayindicate t/wprewoceol 
Eocene rocks in the Joo,..oer member 01 the 5 0 
VoIcaricsclCoc:hiseCo. 

lnNeT coo9omeTate. gravel, lind sand (Oligocene and 
Eocene?)--AIIwium; commorVy SPJish-r-' 
depoIit$ 01 SI'l'l3I. wei rounded, I'lOrM:licarit 
clasts. r.btIy _nil metlUIIO I lew teN 01 
melersthick. 

UPPER CORDlLlERAN (lARAMIDE) IGNEOUS 
ROCKS (lOWER PA1..£OCENE):- l.D.uer 
\oOb.rliC rocks-Rhyolite to andnrte lava Rows, 
pyrockI$tic rocks. and some rlleI'Caialed epiclMtIC 
rock$. OIItl!Cl at 57 m.y. POMibIy ~ age to 

MAIN CORDlLLEkAN (LARAMIDE} IGNEOUS 
ROCKS:- Porphyritic and IIptiric wm UINC rock5 
(Paleocene and Upper CrYtace0u5l-~tly l!l riric 
porphyry 10 di!citic porphyry n &maIl itOC ks ard 
piugsllnd aplitic bodies not il$iOCI.lted with other 
!J"lIritoid stocks. Dated at 61 , 63, 63, 64, and 65 
m.y. 

FluidIzed intru$lue breccia - eX3C1 • unknown, but 
penelT/lll'S, lind thus younger than Uncle Sam 
porphyry. 

• e [-----:=J Rhyodacl'l' tull and welded tull. - Includes p/lrt. 01 
SaIeIO ForfT\llt lOfl, Sugarloal Quartz uli'e, lind 
Bronco Vulc3nics. and all 01' IWtl Bay RhYOlite. Cal 
Mount.,ln Rhyohtl' 01 Brown 11939) and l.1ocle Sam 
ProphyTy. Includes local inlru5lVe bodies lind 1oca~ 
C"onllloln!i fragnwNS 01 txOIlC rocks. Thtcknns 
rommooty _rlll lel"l6 of meters to _rllol 
nundred5 01 melers. Oaled /It 66(?), 70, n , 73. lind 
73 m.y. The Und l' Sam. in Ike TombsTone atea, i5 
dated n m.y. 

• 

• 

r-::.- 1 

~J 
Andesitic 10 dadti:; voIc./lriI:: breccia. - n:u:ses parts 

01 SoIcro Form;\lion, SugarioaI Quartz utite, and 
8rcn::o VoIcarics, and aI 01 Demetrie Volearics 
and SiI.crbeI Form;\tior\ 01 COUftri!Iit (1958). 
CorrmonIy contains large blocks 01 exotic rocks 
and healy nctuda ~ Mdmenwy rocks and 
intrusiw rocks. SevenII lens 01 meters 10 5eIo'efaI 
i"IunI:Ireds 01 nwters lhick in most placu. 

Lo.wr quartz monlOl1lte and graodioritl'- Iociudes 
tome Qwrtz diorite: appears in small stocks. 
Locally i!S5OClated WIth mIneralization. Dated al 70. 
71 . n . 73, 74. 74. 74. and 76 m.y. The Schlelfhn 
gtilf"lCldoo';l(' at Tombslont' i5. n m.y. 

Roads and Highways 

e -- .. ----- Dry wash 

++4+++++++H+++ Southern Pacific Railroad 

Explanation 
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BISBEE FORMATION OR GROUP, 
UND!FF£REN11ATED (LOWER 
CRETACEOUS):-1.Jppa put 01 Bisbee 
Formation or Group, unditferl'nMted. and related 
rocks.- Irdudn UppeT part 01 Bisbee FormatIOn, 
Mwall..m1Htone, Morita, CinlUra, Willow 
Ca,.,.,.,on. AplIche Canyon, Shelk!rOerger Canyon 
and TUJ'T"IeII Ranch FOrmilTIOO5 (nollisted in 
str/l~ sequence) 01 the Bisbee Group, 
AmoIe ArkoM 01 Bryant and KnrUon (1954), and 
~Ark06e. Con.sists oibro.rmish· to reddish
arkoee, ~ ailtstooe, MMstooe, congIornl!raTl, 
and lOme fossiliferous gray irnestooe. Commonly 
several !untied melers Thick 

GRANITE AND QUARTZ MONZONTTE 
(JURASSIC}---SIocks 01 ~ coarse· 
g-ained rock. Loc.aIIy a580ciated with 
mineraU.ation.. Dated al 140, 148, 149, 149, ISO, 
153, 160, 161 , 167, 178, 185m.y. 

~aryrocb(l..ownPerTrianandL/pper 
~nM.I'I) __ omkI,oI Epitaph Ddomill 
(J.,o.,r...er Pttrrian), Cob Wmatonl' (Lower 
Permian), and Earp Formatiorl (1...ower Permian 
and Upper ~rian), undiffert:ntialed. 
Epitaph Ookmill' is a darl\· 10 lighl-gray sigltly 
cherty dokmTte, limestone, fT\lIrI, silts!OrW, a"d 
gjp5Uffi. 12().2&l meters thick. Co5na IJmestone 
is a medium gr/I1I , thick-bedded, .$pIlNlI!Iy chmy, 
lind ~ fossililerous timeslone 12().2&l 
metet'"sthick. Earp FCImIlIrionisapaIe·red 
liltstone, mudstone, shi!IIe, and kmestone, l2Q.240 
melerslhick. 

HorquilLa ~ooe (Upper and Middle 
Pe~rian)-ug,t.pirIkish--gnty, lhick· to INn· 
bedded.cherty,lossiIiIerouslimestoneard 
intercalated paIe-broum 10 pa/e.redci5h-grll\l 
siltstone In;,t increases in aburdancc u~ 
TypicalyJ(0.490melersthick. 

SflXMENTARY ROCKS (MISSISSIPPIAN AND 
OEVQNIAN)-Consists fNlNy 01 E5cabrosa 
L.mesI:one (Miseisaippian)- 1ocaIy (Armsmlng 
and SiIOOmAn. 1974) caIIId fxabrosa Group
and M.arUl Formation (Upper [)eo.oonian), 
~r«iIlled. kI part 01 the 0irica00a 
MoUltains abo includes Paradise Formation 
(Upper~) and Portal Formation 01 
Sabins, 1957a (Upper Devorian). kI the little 
Dragoon Mounlains and some. ~l'nI ~ aI50 
Jl"d .. on Black Prince limestone, who6Ie fauna 
and correlation 5ho.u stroogeSl affinities with 
Miuislippian rocb but which may include some 
Pernsyk.oarian rocks. Escabrosa Limestone is a 
medurn-g-ay, rnauiw to tlW:k~ cOfTll"TlOfVy 
crinoidal, cherty, fOMilileroos imestone 9O-·:no 
meters thick. Martin Formatkwl is thick· to than
bedded.!J"1IoY 10 brown dolomite, gray sparsely 
fossililerous.. and lOme siltstone and sarditone, 
9().120 nwters thick. Paradise Formation isa 
brown, lossiI:iferous. shaIy imestooe.. Portal 
FCImIlIrion is a bliKk sNIt and imalone 6-111; 
mtlm thick. BOCk Priru lJrn£sIonc is pi'Ikish. 
gr.;lIme:stone with a baallhaleandchert 
cOJ9ome!"ate, os much Il$ 52 meters thick. 

SEDIMENTARY ROCKS (lOWER QRDOVIC1AN 
TO MIDDlE CAM8R1AN):-B Paso lJmestone 
(lower Qrdoyjcie.n and ~ Carrbrianl, Abrigo 
FClfTTIiIDon (lIpper and Mickle Cambri.ln), and 
Boha Qu.ertz (Mickle Cambrian), 
urv:Iift«rmtIaTed.-B Paso l..Jmatone it a!J"iIY, 
thin-bedded cherty irnutone and dolomite 90 
rrctm to about Z20 nwtet'l ttick.. Abrigo 
Formatiorl iI a brown, thin-bedded foMiiferous 
lirnesl:one, sa.n::Iatona, q,wtzitlt, and shM, 210-
240 meters ttick. BoIs.a Quartzite is a brown to 
~ or ~.gray, ttick-bMded, coarse· 
grained qumzite and sandscooe with a ba.saI 
~ale,90-1IlJmelerslhick. TOtheeul, 
~tII. 01 1*1 01 the Abrigo FClfTTIiItion and 
BoIsa Quartzite are known lit the Coronado 
Sondo10n0. 
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~rocks (Upper and Mid& Cambrian)
Abrigo Formarion (Upper and Middle Cambrian), 
and BoIsa {)!artzite (Middle Cambrian), 
un:IiIfef"erlillted. 

GRANITOID ROCKS (PRECAMBRIAN y):- Main!y 
grarodioriteand QuartlrnorLlOl'litC, unfoliated to 
foliated, il part melam0rph0500. Generaly in 
$IlXM. ......nch 110M been i ttle studied. 

PINAl SCHIST (PRECAMBRIAN X)-ChIorite SCIUI, 
pl?jIite, lind some metavok:aric rocks, 
metauoIcaric rocks.metaquartzile, met/lCf.1artme 
Cons;omrn.lC, and g,wiu. ON meta>JOk:arIc rock 
dated at 1715m.y. 

CONTACT -DJned where conceakd 

MARKER HORIZON- Dotted whm: concealed. 

DlKES-9'oowirQdp. 

FAUL TS--9lowrog clip. Doned whertt cClr"lCUled or 
intruded: t»I and bar on downttvoNn side. 

Strike·S&P-Arrow c~ ~ r('\a1M!! displacement. 
Single arrow shows Il"IOWI'TItnl 01 actwe block. 

Thrust faIit - Sa'o\lleeth on upper pI/Ile . 

Anticline. 

Jnclined 5trike and dip 01 beds. 

EXOTlC·BLOCK BRECCIA- Rock conlains ct-ip Of 

block inc:Iwions 01 rock different from those 01 
host or other blocks ne/l.-by. Typically 01 Ydearic· 
Tectonic Of sedmenlllry-IKtonic origin; excludes 
Tertiary megabreccia depo$it$. 

Sile 0I...d or gmeralilUl sile 01 wverallWIs, shc:Iwir9 
lrit penetrated, if kno.un, and depth of wei, in 
feet. 100 Iftl equals 30.5 meters. 

COlLECTION SITE- RacSogericaly dated rock 
sho.I.oing agtt in rriIion5 of yellrs. Query bdOfe 
5I,IfI'"boI where precise locariol'l uncmain. 

• 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 
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OLDER OR UNDIFFERENTIATED SURFlCAl 

DEPOSITS (HOLOCENE TO OUGOCENE):
Graw:I, sam, and sit (Pleisro:;:eroe and PIiocene
MaINy aIIuvitn 01 bisu;; indudn aome 
coboilln and landslide deposits. ~TWTaIy 'i!tlt
pinkish gray, wealdy induraTed, il!ld llllith poorly 
T'OI.nded dasls; locally \WI ildurated. l'Ncknw 
seo.oeraI meTers to hln'lreds d meters. 

Basalt (Aeistoceroe to Pioc::l!nI}-Lava IONs, 
pymclasrit: nx:ks. and some intercal3tvd gravel. 
Thickness several melers to a lew hundred meters 
in rrat places. RadiorMt~ daled at 0.25, 1.0, 
and 3.2 my. old 

C~ 
e [-;':1 

• __ I 

ExlmsivR andnite and dBot. (Miocene and Upper 
Oigoc~)-t.,.-,...a /b.I.5, pytodasbc: rocks, wme 
ne:rc.aWi!dePclastic rocks, and dikes. Mostiy 
gray, fioe.graned. porphynbC rocks; IJlCIudes 
!OmeYel'}lcoarseleldspa.rpoorphyryande5ife 
rr~ m.:k~. an inlorTI'IB1term d 
Cooper. 1961). Thicknes.s mostly sewraI miters 
IOMVll'l'al tens cimetft'L Dilled at 24, 25, 27, 33, 
andJ9 m.y. 

• 

• 

• 

• 

• 

• 

• 

L_' I 

Extn.lSive rhyolite a.""Ki rhyodacite {Miocene and lipper 
O&go:ene-lava 1D.w, welded tuff , pynxlasric 
rocks, and some .... tercalated epic!astic rocks. 
J..jg:lI-gJ1lY 10 grayish.pink, vitn: to fne.grained, 
porphyritic. Commonly a ~ tens to a lew 
thousl.rd cJ. meters thick. Dated al 23, 24, 25, 26. 
26. 26, and V m.y. An additional dale ol47 m ,y., if 
substllnrialed, lTWIIYindicatelhepresenced 
Eoc_ rodu in Uw: Iow¥r member aIM SO 
V~oICochiseCo. 

Lower ~II!. graud, and sand (Oligocene and 
Eocene?)-ARuvium; cOfl'lr'rlOl"Jy grayIIh.red 
depo5its d. smaI, well f'OU"ded, nonvdcaric 
c~ts. Mostly sewraI meters to a lew tel'll 01 
melerslhick. 

UPPER CORDlll.ERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PAllOCENE):-l..ower 
~ rocks-Rhyoile to andesite lava bos. 
pynxllt6tic rocks, and lOme iltm:alated cpic:1astic 
rocks. Dated al 57 m.y. PossilIy youlgef ~ 10 .... 

MAIN CQROIl..LEkAN (lARAMIDE) IGNEOUS 
ROCKS;-~ ;sndaplibc: rltf\lSrllC' nxlti 
CPaklocene and lJppeI'" CretaceOO5)-Mostly latitic 
porphyry 10 dilcitic porphyry In small Slacks and 
plugs and aplitic bodies not M50CilIted with OINr 
grariloid Slocks.. Dilled It 61, 63, 63, 64, and 65 
m.y. 

Fluidlud iniruSMl br«c~-eQCI age unknown. 001 
penetrates. and thus younger lhan Uoclt' ~m 
po"""",,. 

RhyodacIte tulf and ~ lulf, - Includes parts of 
~o Formation, sYgarloaf Quant lallIe, and 
Bronco VokaOlCI, "nd aD 01 Red Bay RhyolIte. Cal 
Mountain Rhyolite 0/ Brown (1939) and Uncle Sam 
Prophyrv. II"ICIudes local intrUsM> bodies ancllocaly 
conraiM fragmenls of t'IIOfic rocks. Thicknns 
commonly ~aI tens of melers to M'WI'aI 
hundreds of mtlt'T5. DalN ill 66(?). ro. 72. 73. and 
7J m.y. The Und! Sam. In It'll! TombJlone arIa, iii 
mted 72 m,Y, 

Ardesib: to dIIcitic: \OOIcaric bM:cia..-1ndJdn parts 
cI Soiuo Formrorion, SugarioaI Qu.attlUrit., and 
Bron::o ~ and ill 01 DtrnetrW Volcarics 
andSilwrbllFonnationol~ ( I958). 
Corn-nony contan Iargr biocks cI exotic rocks 
and IocaIy irddes tome sedirnmary rocks and 
intTusNe rocks. 5eYeraI Icr.drr.tm 10"""" 
huocnds cI ~eI'S ttw:k in TI"I05I places. 

Loo.w, Quartz monz()nIt. and graodior!te- Includn 
some quartz diorite; apptan in small . toclu. 
locally auociall!d wilh mirwTaliution. Dated til 70, 
71 . n. 73. 74, 74, 74. and 76 m.y. The Schior.fflin 
granodorilt' a t Tombstone i5 72 m.y. 

Roads and Highways 

e -.. -_ .. '- Drywash 

I I I I I I • I I I I ! i I ! Southern Pacific Railroad 
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Explanation 

BISBEE FORMATION OR GROUP, 
UNDIfFERENTIATED (LOWER 
CRITACEOUS):-lJpper part ol8isbee 
FOfmlIrion Of Group, unditferent01ed. and related 
rocka.-Induda uppn part d Bbba: FOfmIIIion, 
Muflll UmeSlone, Morila, Gintura, WlAow 
Carvon. Apache Ca..".an, SMIIf:nbergeT Canyon 
and Turney Ranch Formations (nollisted in 
stratigrllphic5e(JJera)oIlheBisbeeG~, 
AmoIe Arkose 01 Bryant and Kinrison (1954). and 
Angeic Arit()8lt. Conasfs 01 br()Wl"lish. 10 reddish· 
arkoM. gray lihsrone. sarmlOl"Jl , conglcmmlte. 
and some fossiiferous gray imeslone. Commonly 
sewraI hundred nwlen thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC)--Stocks cI pinkish.gray coarse
wained rock.locaIyauocialed with 
~ution. Dated at 140, 148, 149, 149. 1.50. 
153/ 160, 161, 167, 178, 185 m.y. 

Secimencatyroc.ks(l.ower~nandl.lpper 
~rian~orWtlolf.pitaphDalorrite 
(tower Pemian), Coina Liratone ('[..ower 
Pemianl. and Earp Formalion (I...o.l.er F\mrian 
and Upper ~rian), unditfflYfltiated 
Epitaph Dolomlle • til dark· to IighliJRIY,sigltly 
chlrrty doIomte, limestone, marl, siltstone, /1....::1 
9t/I)SOO\. 12().2!Il melers It-ick. CoiM {jmestone 
iaarnedium!J<"J,thick-bedded,aparsclycherty, 
and sparsely fossiferous imestone J.2O.28) 
met'" thick. Earp Formation is a paIe·red 
sitstOfW, mudstone, shale, ard 'mestone, 00240 
meterlthic:k. 

Horquila Umesrone (lipper and Mickle 
FYrnsyt.,.erian)-l.9tI ·~. dW:k· to thin. 
bedded, cherty, fouiliferous Wnestone and 
intftUllated paIe-browri to praIe.redciJh.gray 
siltslQoe lhal ncreases in abundance upw;mi 
Typic.alyJX).490melarstN:k. 

SElXMENTARY ROCKS (MlSSISSlPPlAN AND 
OEVONIAN}-Consists rMiriy c:i ~ 
l.maIone (MisliSlippian)--kx:aIy (Armstrong 
and Sibmnan. 1974) called Escabrosa Group
and MIIrrin Formation (Upper ~J. 
und&f'entiated . ... part 01 the cnricahua 
MouItaina aIao ifddes PenIdise Fonnalion 
(LIpprr~andPortai Formi\tioncl 
Sabinl. 1957/1 (Upper Drvtrian). ~ the IJttIe 
Ongoon Mountains.,nd lOr1'W ~ .. also 
iocUie5 Black Prince Umestont. w.hoee faonlr, 

and cOf'l"Cl<Jtion show strongal affinities with 
~ rocks but.....t-«:h rMY include some 
~ rocki. &cabrou linntone .. il 
rneQlII'I'9I'ilY.1TIIIS5ive 10thick-bedded.c~ 
crifdW, cherty, fouiliferous limestone 91)..310 
mrtm thick. Milrtin Forrn.ltion is thick· lothin
bedded, way to brown dolomite, gray sparM!y 
fouiilnous. and some ~tstone and sandstone, 
9().120 meters thick. P'andse F()I'I'I'Iarion ". 
brown, lossiJiIeTous, sNJy imatone. Port!II 
Fonration isl black U\aIe and imestone 6-1(1; 
metnttuck.BIilckPrincel..imaloneilipinkilh. 
gray imestone "";'h • basal shW and cheft 
c~te, Cd much .. 52 metlft'S d-ick. 

SWlMENrARY ROCKS (lOWER OROOIIICIAN 
TO MIDOI.£ CAMBR1AN);- B ?NO I..irrd:one 
{l.o.o.orr OrdcMcian and Uppn Carnbrion), Abrigo 
FOI'TI'Iilbon (Uppu and Mickle Cambrian), and 
Bde Qwtz (MidcIc Cambrian). 
undiffneMattd.-B PMo Limestone iii . way, 
thin-beclcltd cherty imntone and cIdorrire 90 
matm 10 abouI2201'TWt«r'I ttWck. Abrigo 
Fonration is II brown. ~ foMiJnous 
imHIont, .... orw. quartzile, and sh.*. 21()' 
240 nwten thick. Bobil Quartzite iii il brown to 
whiteOf~,thitk-bedcled.COilIW· 
91'-..:1 QUilI1me and..,.OI"II; uMh. buill 
~te.9().lfl)matersthick. To the easI. 
e~. r.J 1*'1 r.J the Abrigo FOI'ITIMion and 
Bolla Quartzite arc known as the Coronado ....... "". 

• 

. . 
+-, 

o (QTgu) 
107 

72. 

Sedimenrary rocks (Upper and MicIcIe Cambriiln)
Abr90 Fonn;,bon (lIpper and Midck Cambrian). 
and BoIsa Quartzite (Mickle Cambrian), 
un:Wiercnoattd. 

GRANITOID ROCKS (PRECAMBRIAN Y);-MainIy 
granodiorite and quartz IT'IOflIOI'iIe, urWoIiated 10 
fokated. in pMll'Mlamorphosed. GeI'll!Tllly in 
stocks, wtWch at- been ittle IIudied. 

PINAL SCHIST (PRECAMBRIAN X)--OIiorile scNst, 
~"'. and some melaVCbrjc rocks, 
metMIOk:anicrocks, metaqulllrtzite,metaqUllnzite 
c~te. andgneiM. One metaYok:ilfX rock 
dated at 1715 m .y. 

CONTACT- Dotted ....t.ere conceakd. 

MARKER HORIZON- Dotled where coocealed. 

OCKES-""""","". 

FAUl.. TS-~ dip. Dotled whert concealed 01' 

intrudOO; baI and bar on oo..",lhr'OlloT'l side. 

Strikc-alip-Arrowc~.showI rtiall\ledi5plac~. 
Single arrow shows nw:wemenl ol actiYe block. 

llvustlauh-SaWleem on UppeT plate. 

Andcine. 

s,nan.. 

Inclned stril:e and dip ol beck. 

EXOTIC·BLOCK BRECCIA- Rock contains CNp Of 
block ndusions ol rock different from thoee 01 
host or other bIocksnrarby. Typic.IIy 01 voIc:.arW::. 
lecleric Of secimrnlary.teclohc orijn; e}ICiudes 
T m:iaty nwgabreccia deJDlliu. 

Site ol wei or gcnlT'iliHd sile 0I1eYC1'i11 weIs, shoIMng 
\ric pentll1llecl. ~ known, and depth 01 wd, in 
1Mt. 100'-1 cquals30.S meters. 

COLlECTION SfTE- R..diogmiully dated rock 
showWig age in millions ol years. Query bebe 
symbol ~e pJccis.e location uncwain. 

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

Distribution pattern for high zinc ratio in dump samples 
(in red). 
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Geology 
OLDER OR UNDlFFERENT1AlED SURF1CAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
GrM, sand, and silt (~tocene and P60cene
M;,inIy aIIuvio.m 01 basins; includes some 
colh.Mum aM landslide deposits. Generaly ighl ' 
pnki5h gray, lolRakly indurated. and WIth poorly 
rounded clasts; locaDy well indUTated. Thickness 
severaJ meters to hundreds d meters.. 

Basalt (Pleisuxene 10 PIiocene)-lava fIc:,...os, 
pyroclastic rocks, ;lind some inl~ted gnlveI. 
Thickness severlll meters to a few hWldred meters 
in most places. Raciometricaly dated at 0.25, 1.0, 
and 3.2 m.y. old 

Extensive andesite and dacite (Miocene and Upper 
OIigocene)-Lwa ~, pyroclasric rocks, some 
inlercalated epclAstic rocks, ard dikes. Mostly 
gray, fine.grained. porphyritic rocks: includes 
some very coal'Ml feldspar porphyry andesite 
(Turkey track porphyry, an infonna1 term 01 
Cooper, 19(1). Thicknus mostly severlII meters 
to ~ lens 01 melers. Dolled at 24, 25, 'n. 33, 
and J9m.y. 

Extr\..lSNe rhyolite a.-,d rhyodaCIte {Miocene and Upper 
Oligocene- Lava 1'Ioow-s, ~ tuff, pyroclastic 
rocks, and some ilterc:.alated epidasric rocks. 
ugll-gray to grayi5t!.p.,k, "';tric: 10 fn.grained, 
porphyritic. Commonly a lew lens to a lew 
thousand 01 ~ers thick. Dated at 23, 24, 25, 26, 
26. 26, and 27 my. An addifional date 01 47 m.y., if 
.substantiated, may indicate the prese~e of 
Eocene rocks in the IcN.a nwmber of the S 0 
Volc:.aric..s 01 Coctise Co. 

L.ower conglomerate, gravel, and sand (Oligocene and 
Eocene?)- ADuvium; commonly grayish.red 
deposits 01 small, \/old rounded, non\JOlcaric 
clasts. Mostly sewraI meters to a lew tens of 
meter5thick. 

UPPER CORDIll.ERAN (LA.RAMIDE) IGNEOUS 
ROCKS (LOIAIER PAL£OCENE):-Lower 
YOIcaric rocks- Rhyoite to andesite lava flows, 
pyroclMric rocks, and some intercala.ted ePclastic 
rocks. Dated at 51 m.y. Possibly younger age to 

MAIN CORDlU£J(AN (lARAMIDE) IGNEOUS 
ROCKS:- I'orphyritic and apiitlC in trusive rocks 
(Paleocene and Upper Cretaceous)-Mosdy !anne 
porphyry to dacitic porphyry in small stocks and 
plugs and aplitic bodies roolassocialed witnother 
gramoid SIOCks. O;,.ted at 61. 63, 63, 64, and 65 
m.y. 

FIUld,zed intrusIVe brecCIa - exact a~ unknown. but 
penetrates . .,nd tnus younger than Uncle ~m 
porphyry. 

Rhyodacite tuff and welded tull. - Includes parts of 
SaJero ForTTltlllon. $ugarloef Q~rt:r: latite. and 
Bronco VokalUCl, and aU 01 Red Bay Rhyolitfi!. Cat 
Mountain Rhyolite of Brown (1939) and Uncle Sam 
ProptJyry. locludes kxal intrusive bodies and 10caDy 
contains fril9menl~ 01 elloTic rocks. Thickness 
commonly several tens of meters to several 
hundreds 01 melfi!n. Dilted aT 66(?), 70, 72. 73. and 
13 m.y. The Uncle Sam. in 1M TomI»tone area. 1$ 

ciated72m.y. 

Andesiticlodacitic~breccia.-~parts 
d. So6ero Formarion, Sugarloaf Quartz Lam , and 
Brorco VoIcarics, and aI 01 o.mwtrie Vobrics 
and Siuert*I Formation 01 Courtriglt (1958). 
Con.noniy c~ Iarg.o: bIoclu cI.xotic rocks 
and Ioc.aIy rddes some MCimeI"lW\l rocks and 
~rocQ.Scveralte,.d.metentoMWrltol 
hundreds d. metenthick in ITI06l places. 

~ quartz monlonite and graodiofitfi!- Includes 
lOme quartz diorite; appears in smalillocks. 
Locally au«ialed with mineralizalion. Dated at 70, 
71. n. 73. 74. 74, 74. and 76 m.y. The Schlefffin 
granodofile a t Tombstone is n m.y. 

Roads and Highways 

- .. - .'- Dry wash 

H+H+++t+t++H- Southern Pacific Railroad 

Explanation 
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BISBEE FORMATION OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS):-l)pper pan of Bisbee 
Formation Of Group, undifferentiated, and relaTed 
rocks.- Includes upper part d Bisbee Formation, 
Mural l..imestooe, Morita, ClJltura, WIIow 
Canyon, Apache Canyon, SheOenberger Carr,.oon 
and Tumey Ranch FOIlNlti0n5 (not bted in 
stratigraptjc~nce)oIlheBisbeeGfOlC). 
AmoIe Arkose clBfyant and Kl:nni5on (1954), an:! 
Ange&c Arkose. Consists 01 br~· to reddish· 
arkose, gray silTStone, sandstone, conglomerate, 
and some fCJS.5iliferous gray limesIone. Commonly 
several hundred meten!; thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-Stocks ol pinkistJ-gray coarse· 
grained rock. locally ltoS5Ociated VJith 
minen/izarion. O;,.tcd.:ll 140, 148, 149, 149, ISO, 
153, 160.161. 167, 178, 185 m.y. 

Sedime:ntary rocks (L.o,.r..oe,- PmTen and Uppe-r 
Pernsylvarian)-<OMists 01 Epitaph DoIc:lrrite 
(lower Pemian), Colina limestone (l..oweT 
Permian). and Earp Formation (!...ower Permian 
and l..Jppft Pemsylvarian), undifferentiated. 
Epitaph DoIomte islll dark· 10 light-gray sIi!tItlv 
cherty dclomite, irnutone, man, siltstone, a'ld 
gypsum, J.2O.2IlI meters thick. Colina l..imestone 
is a medium gr?l-J, thick·bedded, sparsely cherry, 
and sporxIy fc6liferous IimaTooe l2O-281 
melerSThitk. Earp Formation is a pa!e·red 
siltSTone, mudstorw, 5haIe, and nnatooe, 12().240 
meters !hick.. 

HorQUila l.imestone (Upper and Middle 
Pems~n)-lJghl.pinkish-gray, thick· 10 Thin· 
beddW, cherty, fossilileT0U5limestone and 
intercalaled pa!e·bfo,.vn lopale.reddish-gray 
5itstone that ~inabundanceu~ 
Typicaly 300-490 mete1'$ thick. 

SEDIMENTARY ROCKS (MlSSlSSIPf'1AN AND 
DEVONlAN)-Coo$i$ts mainly cI Exabrosa 
limestone (Mississippian)- 1ocaDy (Armsrroog 
and Silberman, 1974) caIJed EscabrOia Group-
and Martin Formation (lipper [)e..oorian), 
undifferentiaTed. In pan d. the Chiricahua 
McMmtains also incJudes Paradise Formation 
(Upper Mississippian) and Portal Formation 01 
Sabins,1967a{lJpperDe..oonan). lnthelJttle 
DnIgoon Mountains and some a4/1cent hills also 
irciJda Bktck Prince lime5tone, -Mlose faona 
and cCllTelarioo show 5trongest affinities with 
Mississippian rocks but wIich may include some 
Pemsylvarian rockS. Escabrosa limestone is a 
mediun-gray, massiw 10 llick-bedded, c~ 
crinoi&I, cherty, fossiliferous limestone 9().310 
melersThick. Martin FOI1NITion Is thick· lothin
bedded. ~~ to brown doIorrite, gray sparsely 
fOMiiferous, and some siltstone and aardstone. 
9().120 melen thick. Paradise F()I'TMtion is /I 
brown, fo5siiIerous, shaIy imestone. Portal 
Formilitionif/l~k~il1dimlflQne6-l06 
meten thick. BlKk Pmce Umeslone is pinkiIh. 
griJl} limesTone ...mh a basal shale and chert 
congk)meraTe, as much lIS 52 meterlThick. 

SEDlMfNTARY ROCKS (LOWER ORDOVlC1AN 
TO MIDDl£ CAMBRlAN):- 8 Paso l..imestone 
(Lower QrdoviciI,n and lJpper Cambrian), Abrigo 
FOfmIIOOn (Upper and MidcIe Cambrian), and 
BoIsa Quartz (Mickle c.mbrian), 
undiiferentiated.-B Paso l.in-oatone i5a t;pJY, 

fhin.bedded chn1y limatone and dc6orrit. 90 
meters to about 220 meten thick. Abrigo 
Fom'\ation is a brown, Thin-beddI!d fouiIIcrouI 
~,SIIndstone, quartzite, an::lIh*, 21(). 
240 metm thick. BoIsa Quartzite iI /I brown TO 
vhtcOfpurpish-gray,thick.o.dded. cOllr1C
grained quartzite and sandstone with /I bauI 
conglorneme, 90-180 meters thick. To ttw aIt, 
equio.Mncl d part d the Abrigo Formation and 
Bola Quwtzitc In known AI 1M: Coron.do ............ 
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Sedmerwarv rockl. (LIpper and Middle Cambrian)
Abrigo Formation (Upper and Middle CAmbrian), 
and BoI5a Q.wtzite (Middle Cambrian), 
undifferentiated. 

GRANITOID ROCKS (PRECAMBRIAN y):-Man!y 
~te and quartz moosonite, unloliated to 
folialed, in part melamorphosed. GeneraDv in 
stocks, .....nich ahw betn ittIe studied. 

PINAl SCHIST {PRECAMBRIAN X}-ChIoriTe schist, 
phyIite. andsorne metavolcaric rocks. 
metaYOicaric rock&, metaquanzite, metaqUartzitl 
conglomerate, and gneiss. Ont metavolcaric rock 
dated lit 1715 m.y. 

CONTACT - ():)ned .....here corceaIed. 

MARKER HORlZON- [)o(ted ~e concealed 

DI~"". 

FAUL TS-ShaMng dip. Dolled whm! concealed or 
intruded; ball and bar on c\o.unthrown side. 

Strike.slip-Arrow couple shOW5 rfi!lal1w displacement. 
Single arrow $hews movement 01 active block. 

Major thN$! fauil - SawreeTn on upper plate. 

Thrust lauiT-SalNteeth on upper piale. 

Anticline. 

Sync5ne. 

Inclined strike and dip d beds. 

EXOTIC-BlOCK BRECCIA- Rock contain5 cl'ip or 
block indusions drock different from lhosed 
host Of other blocks llIearby. Typicallyclvolcanic· 
Tectonic: or sedimentary-Tecloric origin; ellClude$ 
TertiBry TJ"oe'!JDbreccin deposiTS. 

Site 01 wei or gmnUzed site 01 sewraI wells, sOOMng 
unit penetrated. it knoown, and depth of wei. in 
'-':. IOOffttaqualsJO.Smelers. 

COLlECTION SlTE- Radiogrrically ckIted rock 
showing agr in millions of years. Query bcfOfe 
syrrboIwhne preciseootion uncertain. 

Dump sample location 

Lead 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes, Harold, 

1980, and Newell , 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 
faults, from Newell, RA, 1973_ 

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

'>.0 

'.1'; 



• 

• 

• 

• 

• 

~r---------' 
W i QT," I 

~I ____ --.-J 

r-"-~:-'--l 
L _______ J 
1---------1 
I Th I , _________ .1 

r

----- --, 

___ -.:~~_J 

Geology 
OLDER OR UNDIFFERENTlA TED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gravel, sand, and sill (Pleistocene and P'iocene
MaiNy alluvium 01 bMin$; includes some 
colluvium and landslidr: deposits. Generally ishl
pinkish gray. -.aldy indurated. and with pOQriy 
roooded dMfs; locally wei indurated. 11jckoess 
WIICr.\I met~ to hundreds d meters. 

Basalt (PleIstocene: to Pbocene)- Lava flows, 
pyroclastic rocks, ancl.some inleTCAlaled gravel. 
Tlucknus several meters 10 iJ few h~ meters 
In most pW;:f!S. Radiometrically dated at 0.25, to, 
and 3.2m.y. old 

Extensive andesite ard dacite (Miocene and Upper 
OIigocene)-Lava flows, P'ftoclastx: rocks, some 
intw:alated epictasric rocks, and dikes. Mostly 
gray, fine.gri1lned, porphyriric rocks; includes 
some wry COOrS(' fridspar porphllfY ilndeslte 
(furkey lTack porphyry, an infOl"l'l"l<il lerm d. 
Cooper, 1961). Thickness mostlysewraJ ml:ten 
10 several lell$d meters. Dated at 24, 25, 27, 33, 
and 39 m.y. 

ExlnlSlve rhyofite aad rh~te (Miocene and Upper 
Oligocene- lava f\ou.Is, wdded tuff, pyroclastic 
rocks. and some int~led epclastic: rocks. 
Ught.gray to grayish·pink, vilric 10 fine-grained. 
porphyrInc. Commonly a few lens to a few 
thousand 01 meters thick. Dated at 23, 24, 25, 26, 
26,26, and Tl m.y. An addiMnaJ date of 47 m,Y., it 
subs!3nti3ted,rroyindicale the prnenr;eol 
Eocene rocks in the Iawer member 01 the S 0 
Voicorics 01 Coctvse Co. 

\...ower coog!omerate,~, and sand (Oligocene and 
Eoc~ne?)-ADuvium; commoriy grayish.red 
deposits cI small. well rounded, oonvoIcaric 
clast~ Mostly WW1'lII meters 10 I lew lens 01 
mele'l'S thick. 

UPPER COROIUERAN (lARAMlOE) IGNEOUS 
ROCKS (LOWER PALEOCENE);- lDwer 
\IOIcaric rocks- Rhyolile to aodnite !.wa flows, 
pyroclastic rocks, and some inlercaJatoo epiclaslic 
rocks.. Dated al 57 m.y, Possibly ~r age 10 

MAJN COROIlLEkAN (LARAMIDE) IGNEOUS 
ROCKS:-Porphyritic: and aptilic i'lt~ rocks 
(Palecceni and Upper Crela<eousl- Mostly Iatilic 
porphyry 10 dacitic porphyry in smaU Siocks Ind 
~ and apliric bodi..-s not associated with other 
971ritoid stocks. Dated II 61 , 63. 63, 64,and 65 
m.y. 

Fluidized intrusive breccia - ekllCt age unknown, but 
~Multn. and thus younger than Uncle Sam 
po",,,,,", 

r---., ] • e L------
Rhyodaclll! tuff afld Wl!~ tuff. - Includes pariS of 

Salem Formation. $ogarlMl Quartz Lat ite . and 
Bronco Vok ... nics . and all of JWd Bay Rhyolilt , C"t 
Mountalr'! Rhyolite.oI Brown (1939) and Uncle Sam 
Pruphyry. Includes local mlruSlW bodies ",nd Ioctll\y 
cont31115 fr<tgments oIl!ltoric rocks. Thicknt'!.S 
commonly SlNt'rai ums 01 meters to HVerai 
hundreds of meters. Dated at 66(?). 70. 72. 73. and 
73 m.y. The Unc!. Sam. in the Tombstone area, IS 
di\loonm.y. 

• 

• 

Andesirictodaciticlodcanicbrecda.-lncllJOHpuTs 
01 SoIero Formation, Sugarloaf Quartz Latile, and 
8rorco Vdcaricl, and aI oIlAmelrie Voicarics 
and S1uerbeII FonTIItionci Courtri!jlt (1958). 
Commonly contains large blocks 01 exo6c rocks 
and IocaIy n:iudes some sedimentary rocks and 
intrusiYerocks.Sevn-ailensoimetmtosevt!TaI 
hundreds 01 metmlhick in most placa. 

Lower quartz monzonite and gr&odiorile- Includes 
some quartz dic:M"ite; appears in small s tocks. 
Locally olSlOCllIh?d with ITllnefahzalion. o.tted at 70. 
11. n. 73. 74. 74. 74. "nd 76 m .y. The Schll!lIIin 
grilnodoritl! al T omb5toT"ll! iii n m.y. 

Roads and Highways 

e --. --"-'" Dry wash 

++++-t++-H+H+++ Southern Pacific Railroad 

Explanation 
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BISBEE FORMATION OR GROUP, 
UNOIFFERENT1A1Rl (LOWER 
CRETACEOUS):- l}pper part of Bisbee 
FOTTNtioo or Group, undifferentiated. and related 
rocks.- IncJudes upper pan 0I8isbee F()IlT"o.\tion, 
Ml1l'lII Umatone, Morita, Cinrul'll., WiDow 
~. Apache Canyon, ~ Canyon 
and TllTr'It!Y Ranch Formations (not isted in 
stratigraphicse<f.JE!nce)oItheBisbeeGr~, 
A1roIe Arito5e 01 Bfyant.!lM Kinnison (1954), and 
An9dc Arkose. Consists of browni5h· to reddish· 
arkose, gray siltstooe, sandstone. congiomenr.fe, 
and some fossiliferous gray limestone. Commonly 
several hurc:lred meteT$ thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC)-S!ocks 01 pinki5lrgray coarse· 
grained rock. Locally MSOdIIted IAlith 
rr4neTa1izatioo. o"tedllt 140. 148. 149, 149.150, 
153, 160. 161, 167. 178. 18Sm.y. 

Sedimmtary rocks (Lowrr Permian and lipper 
Pe~nian)-<onsisl, 01 Epitaph Dolomite 
(Lower Pftmian), Colina l..irnalone (1...c:Jwer 
Permian), and ElIrp Formarion (t..o.r..oer Pennian 
and Upper Pel'Vl5l)ulriln), undifferenrilted. 
Epitaph OroIorBte is a dark· to "ilt.grays&!j\t!y 
cherty dolomite , timntone, mart , sillStone, lIo,d 
gypsum. l2().280 meters thick. Colina limestone 
is II medium gray, thick·bedded, sparsely chimy, 
and spaneIy fossiliferous limestone l2().280 
meters thick. EArp Formation is a paIe·red 
siltstone, mudstone, shale. lind ~matone, J.2O.24O 
meleTS thick. 

Horquia. limestone (Upper and Midc:Ie 
Pe~)-l..isttt.pinkish~.lhick-loll\in. 
bedc:Ied. cherty, fos.siliferoos limestone and 
iTltftCllilled piIe.brown 10 paIe-reddish-gray 
~tstone that increases in abundance upward. 
Typic.aIy JOO.490 rMteTS thick.. 

SEDIMENTARY ROCKS (M1SSlSSIPPIAN AND 
0EV0NlAN1- CoosistslT'o/linly 01 Escabrosa 
Limestone (Mississippian)- locaIIy (Armstrong 
and Silberman, 1974) caIed EKabrow. Group
and Marrin Formation (l}pper Devonian), 

undifferentilled In ~rt 01 the Chiric;ahw 
MoU'Itains also includes Paradise Formation 
(Upper Miuiuippian) <lind Portal Fonnatioo 01 
$,:,bins, 195711 (Upper Oevon0n). fl the Lirt~ 
0nIg00n Mountains and some a4acenl his also 
includet Black PIioce Umatone. whose ftluna 
aM cOI'Ttiation shoN slTOl"lgl!5t affinilia with 
~rocksbutwhch may~1ude IOI'TIIi! 

Pe~rjan rocks. EacabroIa Umestone is a 
med~, mil$$iw to tl-ick-beddcd, cCJml'T1Oliy 
crinoidal, cheny, fouiferous imatone 9().JtO 
meters thick. Mmin FOTTNtion is thick· to thin
bedded. grlI)I to broum dolomite, ~ sparsely 
fouiiferous, and ~ WIOIV and IBndslone, 
90-120 meters thick. Paracise Formation is a 
brown,fcuilifcrous,lhaIy~ont.PtlI'taI 
FOITI'IItion is a b0ck:shllle and 5mestone 6-105 
meti!f!; thkk. BL&ck Prine4! UmestMl! is~· 
gray limestone IWh a basal shale and chert 
c~ate, as much lIS 52 meter1 INck. 

SEDlMENTARY ROCKS (LOWER ORDOVICIAN 
TO MlODI.£ CAMBRIAN): - 6 Pa50 1...irnestone 
(lo.wr Qrdo...ician and IJppcr Ymbriiml, Abrigo 
Formation (l/ppft and MidcIe Cambriln), and 
Bolla Q.wt:z (~ CombriIn), 
UT"lCMerenrialed.- El Paso I..irnestone is a gray. 
thinbedded chmv 1imat0l'W and daIomt~ 90 
rnelm to about 220 meters thick. Abrigo 
FOITI'IIIrion is a brown, lhin-bedded fosailifeTous 
timestone. sard:s!one. QUolIrt:Ote. and shale. 2tG-
240 meters Il-ick. BoIu Quartl:ite is a brown 10 
while or purpIish.gray, lhick-bedded, CO/ll"$l!' 
grained quartzite and sandstone with a ~ 
cOT19lomerate. 90-18) metm thick. To the east, 
~nls 01 part 01 the Abrigo Formation and 
BoIsa Quart:zite arc known as lhe Coronodo 
Sandstone. 
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Sedimentary rocks (Upper and MkIdIe Cambrian)
Abrigo Formation (Upper and Middle Cambrian), 
and Balsa Quartzite (Middle Cambrian), 
undifferentiated. 

GRANITOID ROCKS (PRECAMBRIAN Y):-MainIy 
grarOOiorile and qUiru monsonite. unfoiated 10 
foIiIted, in part metamorphoted. GeIWfiJly in 
stocks. v.hch ahve been little studied. 

PINAL SCHIST (PRECAMBRIAN X)- Chiorite schist. 
phyllite, and some metavolcanic rocks, 
rnetavo6canicrocks, melaQUaortzile,rnetaquartzill! 
conglomerate, and gnriss. One metavolc.aric rock 
dated at 1715 m.y. 

CONTACT - Dotted ~e concealed. 

MARKER HORIZON-Donee! where concealed. 

FAUL TS-~ cip. Dotted where concealed or 
intruded: baI and bar on do,.o..ontl1rown side. 

Slrike-!Ep-Arrow couple shows re\a1M! displacement. 
$in9learT'OlN$ho.wsl1'lOVementoll:lCtNeblock.. 

Map thrust fbUlt - Sa'o.Olleeth on upper plate. 

lhrusl fauh - SaONteeth on upper plate. 

Anlicline. 

IncIifwdstrike and dip 01 beds.. 

EXOTIC·BLOCK BRECClA-lUxk conWls ctjp or 
block inclusions 01 rock different from those at 
host or otlwr blocks nearby. Typically 01 voIcaric· 
tectonic 01' sedimentary-tectonic olijn; excludes 
Tertiary meglbreccia deposits. 

Site 01 wei or geneJaized site 0I5oeVm11 weh. $hoMng 
urWt penetrated. if known, and depth 01 wei, in 
feet. 100 feet equals 30.5 meters.. 

COU£C11ON SITE-RadioQenicaDv dated rock 
showing age in millions of years. Query before 
5VfTlboI where preciselocatlon uocertain. 

Dump sample location 

Copper 
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Geology 
OLDER OR UNDlFFERENTlAlED SURFlCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gravel, .sand, and sit (F"eistocene and ~ne
Mainly alluvium d basins; includes ~ 
collwium and landslide deposits. Generally isht· 
pinkish gray. wekly indurated, and v.rim poorly 
rotrded clasts: locally well indUf1lted. Thickness 
~me!1!fS to h1.D"ldredsolme!~ 

Baah {Peisrocene to f'Iiocene)-L,...a 800.vs, 
pyrcdastic rocks.. and some intercaillted gravel. 
Thickness several meter. to lliew hundred met~ 
in most places. Radiometrically dbted at 0.25, 1.0, 
andJ.2m . .", cId 

Exle!'lliYe andesite and d&cite (Miocene and Upper 
OIigocene)-Lava flows, P\II'iXlMric rocks, some 
inte~tecl epicla.stic roclu.. and dikes. Mo5t1y 
gray, fine.grained . porphyritic rocks: includes 
IOITIII wry COIlTK feldspar porphyry andesite 
(Turkey Ir&ek porphyry, an inf(ll'Tnlillerm 01 
Coopi!r, 1961). Thic:kne:u. mostly .5elleJlll mel~ 
to aewral tens 01 meters. Dated at 24, 25, 27, 33, 
ancl 39 my. 

Extrusive rhyotite and rhyodacite (Miocene and Upper 
OIigocene- l2Iva 1Iows,IWIded tuff, pyroclastic 
rocks. and aome ir'llen:.alaled epiclasric rocks. 
l...9lt-gri\ytograyish·pink,lkrictofine~, 
porphyritic. Commonly a lew tens to a lew 
thouAlnd 01 meten thick. Dated at 23, 24, 25, 26, 
26, 26, and 27 m.y. All additional date of 41 m.y .• if 
substantiated, mllYindicale!he presence 01 
Eocmerocksinthe1ower~ottheSO 
VoIc.aricaclCochiM: Co. 

Lower cong!omeTate, gravel, and Mnd (Oligocene and 
Eocene?)-Alluvium; coml'l"lOriy grayish·red 
depolill 01 .TMII, well rounded, norn.ook;aric 
clasts. Mostly 5eW'raI melers to a lew tens 01 
meterl lhic:k. 

UPPER CORDIllERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-L..ower 
IIOIcaric rocks-Rhyolite to aMesite: IaVlI flows, 
pyrocluric rocks, and some interalatoo epiclastic 
rocks. OlItoo lit 57 m.y. Pos.sibIy younger age to 

MAIN CORDU..llJ<AN (LARAMlDE) IGNEOUS 
ROCKS:- Porphyriric lind aplitic WltrusNe roc:k5 
(Paleocene lind Upper Cretauous)-Mostly IlItitic 
porphyry to dacitic porphyry in small $ICKk5 aoo 
plugs lIrd lIptitic bodie& not MAOCilIted with oUwr 
~oidstCKks.o.,.tedllI6I,63.63.64. and65 
m.,o 

Fluidu:oo intrUSIve breccia - exact age unknown. bt.rT 
penetraTes. lind thus younger Than Uncle Sam 
porphyry. 

RhyodaciTe Tu/lllnd W(!lded lull. - Incl~ pans of 
Salero For~Tion. Sugarloaf QlI3rtz Latile, and 
Bronco Vukanics. lind all 01 Red Bay Rhyolite. Cat 
Mountain Rhyolite of Brown (1939) and Uncle Sam 
Prophyry. Includes local intru.sive bodiel and locally 
contains frllgments 01 exolic rocks. Thickness 
commooly ~ral lens 01 meters 10 several 
hundreds 01 meters. DlIled /II 66j?), 70. 72. 73. lind 
73 m.y. The Uncle Sam. in the Tombstone area, is 
&ted72 m.y. 

Ande:titic to dlIcitic voIc.aric breOOa. - Inck.ldu pMts 
of Sc:r6no Formation, $ugBr\oal Quartz ~lite, and 
Bronc:o VoIc.arics, lind all of Demetrie: Volcarics 
and SWerbtII Formation of CourtristIt (1958) . 
CorrwnonIycontainllarge blocks of exotic rocks 
and 10caIy includes lOrN MCinvnwy rocks and 
inlrusive rock&. SewraI Ie ... of meter. 10 IIIRnII 
hundred. 01 TMt.rs thick r. moe;t Paces. 

LOW'eT Quartz monzonite /lnd graodiorite - lnclu&?t 
some QlI3rlZ diorite; appellrs in sman stocks. 
Locally lI5lOCialed with mIneralization. Dated al 70, 
71. 72, 73. 74. 74. 74. lind 76 m.y. The Schiefflin 
granodorile at Tombslone is 72 m.y. 

Roads and Highways 

~- .--'- Dry wash 

_ H++++++++ Southern Pacific Railroad 

Explanation 

[_~~_J 

BlSBEE FORMATION OR GROUP, 
UNDIFFERENllATEO (LOWER 
CRETACEOUS):-Upper part of Bisbee 
Formation Of Group, undifferentiated, and reeled 
nxks.- Includes upper part oISisbee Formation, 
Murall.ime:stone, MoI'ita,Cintunl, WrlIow 
Can,on. Apache Ca"'..Ql, Shellenberger Ca"'..Ql 
aoo Turney Ranch Formations (1101 isted in 
strntigrapijc 5e~na:) 01 Uw Bisbee Group, 
AmoIe Arkose of Br\,Ii!Intand Kinr'Wson (l954), lInd 
Ange6c: Mose. Consists of brownish· to reddish· 
arkose, gray sill5lorre. sandstone, conglomerate. 
and.some f05Silifer0u5 gray limestone. Commonly 
several hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-Stocks of pinkish.gray CClil!"5e' 

grained rock. Loc1llJy 1IS5OciIIted with 
T1'Mne:r1ISzation. Daled at 140, 148, 149, 149, ISO, 
153, 160, 161. 167. 178,lBSm.y. 

SedimenllllY rocks (\..oI.ver f'umian and Upper 
Pennsylvarian)-consis!s 01 Epitaph Dolomite 
(lDwer Penrian), Coma Umestone (l..Dwn 
~n), and Earp Formation (l.ower Permian 
and Upper Pemsylvanilln), urv:tifferenlillted . 
Epitaph Dolomite is a &rk· to light.gray sJi!jltly 
cherty dolomite. bnestone, marl, silts!OT'oe, 1Ir'\d 
gypsum, l2().28) meterslhick. Colina Limestone 
isa medium tp'IlY , thick·bedded. span;elycherty. 
and 5pilfM/y fossiliferout limestone l2().28) 
meters thick. Earp Formation is a paIe·red 
siltllone, mudstone. shale, and ime5tone. l2().240 
meters thick. 

Horquilla l..imestone (l..Jpper and Middle 
Pe~n)-l...ig!I·~, lhick· toTNn
bedded, cherty. fossiliferuus limestone and 
intercalated paIe·brown to paIe·redcish-gray 
5iltsfone tnat inc:ru.ses in abundance upward. 
T ypicaIy 300490 meters !hick. 

SEDIMENTARY ROCKS {M1SStSSIPPlAN AND 
DEVONlAN)-Con5ists mainly 01 EK.abrosol 
I...imestorre (Mississippian)- 1ocaJIy (Armstrong 
and Silberman, 1974) called Esc.abroIa Group
and Martin Formation (lipper ~n). 
undiHerenlillted. In part 01 the Cturicahua 
Mo=tains Me include:s Paradise Formation 
(Upper Mi!.sis.sippiIln) lind Portal Formation 01 
Sabin5, 1957/1(LlpperDe..onian).~theUtUe 
Dragoon Mounllllins lind .some adjacent IWIs aJ.so 
includes 8b::k Prince limestone, v.rho5e faW'l/l 
ardcorrelarion.sho.ustroogest affinities with 
MissisSppian rocks but INtich may include IOfT\e 

Pent"lSylvarilln rocks. E.scabrosa Limestone is a 
macitnl.gray, masSve 10 tnck-bedded, comrnony 
crinoidaI, cherty, fc:r6Siilerous imeslorre 9().310 
meters thick.. Martin Formation is thick· to thin
bedded, gr~ to brown doIorrite, gray ~ 
rOl5dferous, lind aome siltstone and $Ilndstone, 
!n-l2Ometers thick. Paradise Formation is a 
bro.un, fo5siIiferous, shaIy Mmestone. Portal 
Formation is /I black shale and imestone 6-1ClS 
meters thick. Black Prince limestone is pinkish
gray limatone with a basal shale and chat 
cot9omerate, as much lIS 52 meter! thick. 

SEDlMFNTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRIAN);- fl Paso Limestone 
(l..ower Ordoo.Acian and lipper Cambrian). Abrigo 
Formation (Upper and MidcIe Cambrian), aM 
BoIu Quanz (Middil Cambrian), 
urdlferenti.lted- B Paso Lrnestone is a !J"~, 
thin-bedded cherty imntone lind delorme 90 
melen to about 220 nwletS thick. Abrso 
Formation is II brown, thin-bedded fOlSlliliterou& 
limestone, 5lIndstone, quartzile, and shale, 21(). 
240 meter! thick. Bolla Quartzite is a bro.un to 
whitcorpurplish.gray, thick-becldm,cQM3ll· 
!Jained quartzite and $Ilrdstone with a basal 
Cor9onwralc. 9().18J lTWIetS thick. To tIw: r.aat, 
e:quN;Wnts 01 part 01 the: Abrigo Formation !lTd 
SoU Quartzite an! known lI6 the Con:lnlIdo 
Sand$tone. 
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Sedimentary rocks (lipper and MiddIt Cambrian)
Abrigo Formation (Upper and Midc:Ie Cambrian), 
and BoIsa Quartzite (Middle C6mbria.n), 
urditferentia ted. 

GRANITOID ROCKS (PRECAMBRIAN Y):-Mairiy 
granodiorite and QUlIrtz rnon5Orite, unfoliated to 
IoIiattd, i'I pari metamorphosed. GeneraDy in 
stocks, v.nK:h ahve been little studied. 

PINAL SCHlST (PRECAMBRIAN X)- OlIorite schist, 
phyllite. and some metavob.oc rocks, 
metllYOkarVc rocks, metaQuart%ite, metaquartzite 
c~ate, andgneiu. One metavolcanic: rock 
datedatI7l5m.y. 

CONTACT -Do"ed wheTe concealed. 

MARKER HORIZON-Dotted ~e conceiUed. 

DIKES-9\ou.Iingcip. 

FAUl TS-ShouMg cip. Dotted wheTe concealed or 
intruded; baD and bar on oo,.."thl'Otollfl side. 

Snike·s!ip-Arrow couple shows relatIVe di.spW:ement. 
Single ,UTOW shOolIS mowment 01 kIM block. 

Major thrust fauh-Sawteeth on upper piate. 

Thrust fBult-SaWleeth on upper plate. 

Antictine. 

Inclined stri<e and dip 01 bedI. 

EXOTIC·BLOCK BRECCIA-Rock contains ctwp Of 

block inclu5ion:s of rock different from those 01 
nost or other blocks ne.arby. Typically oIl101carVc· 
tectonic orsedimentary-Iectonic: ori!jn;exc!udes 
Tertiary megabreccia deposits.. 

Site: 01 u.d or generabed sile of several wells. shooNing 
unit penetrated, if kno.>m. and depth 01 wei, in 
reet. l00feeteq.lals30.5melers.. 

COLlECTION SITE-RadiogerMcal/y dated rock 
showrog age in millions 01 years. Query before 
symbol where precise location uncertain. 
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Geology adopted from Drewes, Harold, 
1980. and Newell. R.A .• 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, R.A. , 1973. 

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

3 Mlloo ~ 
I , 



• 

• 

• 

• 

• 

r--------I 
I Tie I 
L __ ._._. ____ J 

I----~:--l 
L __ ._._. ____ .J 

r-------, 
I Kib I 
__ ~---.J 

Geology 
OLDER OR UNDIFFERENTIATED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gravel, sand, and silt (Pleistocene and P1iocene
Mainly alluvium of basins; indude5 some 
colluvium and landslide delXlSits. GenenlDy Iigh" 
pinki5h gray, o,waldy indurated, and \IJIth poorly 
rOI.nCIed clasfs; loc<MIy weDindurated. Trickness 
se...er31 meters to hundreds d meters. 

Basalt (P\eisflXene to PIiocene)- uV<l fbwos, 
pyroclastic T1Xks, and some interca0ted gBveI. 
Thickness sewraI melers 10 ill few hundred meters 
In TT'I051 pLxes. RadiometricaJly dated at 0.25, 1.0, 
and 3.2 m.y. old 

Extensive andesite and dacite (Miocene and Upper 
OIigocene)- Lava flows , pyroclMric rocks, some 
intercalaTed epit:la5ric rocks, and dikes. Mostly 
gr<)y.Iioe-grained, ~rocks;includes 
some very coarse fe\dspil.r porphyry andesite 
( Iurkey track~. an mfonnaltennol 
Cooper, 19(1). Thickness mostly several meters 
to~ tens 01 meters. Dated 3124, 25, 27. 33, 
an::l39 M.\I. 

Extrusive rhyotite ai'ld rhyodacite (Miocene and Upper 
Oligocene- lava Ilows, u.eded tuff, pyrocl3stic 
rocks, and some inleTCAlaled epiclasric rocks. 
l.Jghf.gra\ltogr.tYish·pink, vitriclofine.gr.1~ , 
porphyritic. Commonly a few tens 10 a lew 
thousand at meters thick. Dated 31 23, 24, 25. 26, 
26, 26, and 27 m.y. All additional date 01 47 m.y" if 
substantiated, may indicate the presence of 
Eocene rocks in the lower member 01 the S 0 
Volcanics d Cochise Co. 

lD.r.oer conglomerate, gravel, and sand (Otigcx:ene and 
Eocerle?)- ADllYium; commonly grayish·red 
depomTS of small, weD r01..nded, nonvolcaric 
clasts. Mostly several meTers to a few Tens of 
metet"Sthick. 

UPPER CORDIU£RAN (lARAMlDE) IGNEOUS 
ROCKS (LOWER PAlEOCENE):- Lower 
\IOIcaric rocks- Rhvoite to andesite lava 1\ow5, 
pyroclastic rocks, and some intercalatoo epidastic 
rocks. Daled al 57 m.y. Possibly younger age TO 

MAIN CORDIUEkAN (LARAMIDE) IGNEOUS 
ROCKS:- Porphyritic and ap/iric W"iTrusive rocks 
(Paleocene and Upper Cretaceous)-M05t1y Latitic 
porphyry to Wcitic porphyry in small stocks and 
plugs aoo aplitic ~ not associated '.IIith other 
graritOid stock$. Dated at 61, 63, 63. 64. and 65 
m.y. 

FlUIdIzed IntrUSive breccia - exoloCt age unknown. but 
~nelrates . and thus younger than Uncle Sam 
porphyry. 

·e 
r-·---·-----l 
I ", I 
t.... ____ ---J 

Rhyod..c,h." ruff and ~tded lulf. Includes parts 01 
5<llero Formation. Su9<lrloof Qw,tz lalite. and 
Bronco VolcanICS. and all of Red Bay Rhyolitt!. Cat 
Mnuntllin RhyoliTe 01 Brown (1939) and Uncle Sam 
Prophyry. Includes local inlru~ive bodies and locally 
cont",ns fragments of exotic rocks. Thickness 
commonty several tens 01 meters to several 
hundreds of melers. Dated ;'1 66(?). 10, 72. 73. lInd 
13 m.y. The Uncle Sam. In the Tombstone area. IS 
daled n m.y. 

• 

• 

~----I 

I Ka I 
L _ ___ , 

AndesitictodaciTicvolcaricbreccra.- lnctuOeSparts 
of Solem FOT"ITIanon, Sugar\oaf Quartz Latite. and 
Bronco Voicarics. aM aD of Demetrie Volcanics 
and SilVI!rbeII Formanon of Courtright (1958). 
CorTWnOnIycontainsLargebloc:ksdexotic rocks 
and tocaIly includes some sediml!Tltary rocks and 
intn..asiverocks.Severaltensoimeterstoseveral 
hundreds of rTII!Ters rhick in most places. 

Lowe, quarlz monzomte and grmrorlle - Inclu<ks 
some quartz diorite: appears in smaU stocks. 
Locally associated with mineralizatIOn. Dllted at 70. 
71. 72. 73. 74. 74. 74. and 76 m.y The Schrefflin 
gr,\rlooor;t(' at Tombsloow IS n m.y. 

Roads and Highways 

e --. -- '- Dry wash 

+++-H-< +-H+t-++t+ Southern Pacific Railroad 

Explanation 

I MO, 1 
L _______ .J 

BISBEE FORMATION OR GROUP .. 
UNOIFFEREmlATED (LOWER 
CRETACEOUS):-l.Ipper pan ol 8i5bee 
Formation Of Group, undit1"eren~ted .. and related 
rocks.. - Inr::ludes upper part cJ Bisbee Formanon .. 
MunJ limestone, Morita. Cinrura, Wr1Iow 
Canyon, Ap.,che Canyon, SleIJenberger CIInyon 
and Tumey Ranch Formaoons (not b ted ., 
stratigraphic sequence) 01 the ~ Group .. 
Amole Arkose of Bryant and Kinruson (l954) .. aM 
Angelic Arkose. Consists 01 brOllo'llish· to reddish· 
arkose, gray &iltstone, yndslone, congiomerate, 
.)nd!lOm(' fOS5ililerous gray MnestOl"le. Commonly 
~ hWldred meters thicl< 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-Stocks of pinkish-gray coar5/!' 
grained rock. Locally as50CIated WIth 
rrineraliz.nion. D.Jrted at 140, 148, 149, 149, 150, 
153 .• 160, 161. 167, 178, I85m.y. 

Sedimentary rocks (lov.oer Permian and Upper 
PerYt5~rian)-consisl5 of Epitaph Doiomlle 
{l.oo.wr f'errrian), Colina U Il"'InIQrre (Lower 
Permian), and Earp Formanon (Lower Permian 
and Upper Pennsyf,..a rian). undifferentiated. 
q,ilaph Dolomite is a dark· to light-gray .slightly 
ctvmy dolomite, limestone, marl, siltstone. a'1Cl 
gypsum .. 12().28) meters thick. Colina l.imeslone 
is a medium gray, thick-bedded, sparsely cherty, 
and sparsely fossiliferol.6 ~rnestone J.2O.280 
meten; thick. Earp FOT"ITIaoon is a paIe.red 
siltstone, mudstone. shale, aM Kmestone, 12().240 
meten;thick. 

HorquiDa Limestone (Upper and Middle 
Pennsylv<trian)- light·pinkish-gray, thick· to thin· 
bedded, cherty, fossiliferous limestone aoo 
intercalated paIe-brown to paIe·reddish-gray 
siltstone that increases in abundance upward 
TypicaIIy.xK).490 meters thick. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONIAN)- Con5ists mainly 01 Escabrosa 
l.Jrnestone (Mlssissippian)-locaIIy (Armstrong 
and Silberman. 1974) called E.scabrosa Group
and Martin Formation (Upper Devonian) .. 
undifferentiated. In part ol the Chiricahua 
Mountains also includes Paoose FOrml!lnon 
(Upper Missi~n) and Portal Formation 01 
Sabins. 1957a (Upper Devonian). In tne Ullie. 
Dragoon Mountains and some adjacent hills also 
includes BLack Prince limestone. whose fauna 
and correlation show strongest affinities UJi!h 
Mississippian rocks but which !l"IaY include some 
PenlSYfvanilln rocks.. Escabrosa Umestone is a 
medil,DTl.gray, ITIO:I.5Siw to thick-bedded, commonly 
crinoidal, cheny, fossiliferous &mestone 90-310 
meters thick. Martin Formation is thick· to thin· 
bedded, gray to brown dOlomiTe. gray spartoely 
fossiliferous. and some silt5tone and sanc\$tone, 
9().1'20 meters Thick. Paradise Formation is a 
broo.I.rn, fossiliferous,shaIy limestone. Portal 
Formation is a black shale and ~mestone 6-105 
meters thick. Black Prince Umeltont! ir; pinkish
gray ~mestone with a basaJ shale and chert 
conglomerate, ..s much as 52 meters thick.. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):- EJ P!Iso Umestone 
(~Qrdo....;cian and l.Jpper Cambrian), Abrigo 
FOT"ITIation (Upper 11.00 Mickle Cambrian), and 
EloIsa Quartz (Middle Cambrian) .. 
undifferenriared.- EJ Paso Limestone is a gray, 
thin-bedded cherty &mestone and dolomite 90 
meters 10 about 220 meters thick. Abrigo 
Fonnation is a brown .. thin-bedded fossiliferous 
limestone. sandstone. quartzite, and shale. 210-
240 meters thick. BoIsa Quartzite is a brown to 
....trite Of purp/ish-gray, thick-bedded,coarse' 
grained quart ziTe and Ynds!one with a basal 
c~ate,9().l8)metersthick. To the east. 
equivalenlS 01 part d tne Abrigo Formation and 
BoIsa Quartzite are known as the Coronado 
Sa.ndstone. 
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Sedimentary rocks (Upper and Middle Cambnan}
Abrigo Formation (Upper and Middle Cambrian), 
and 80Isa Quartzite (Middle CIImbrian), 
undiffef1~ntiated. 

GRANITOID ROCKS {PRECAMBRIAN Y):-MainIy 
granodiorite and quartz IT'OO5()Tlile, unfoliated to 
foliated, in part metamorphosed. Generally in 
stocks, which ahve been tittle studied. 

PINAl SCHIST (PRECAMBRIAN X)- ChbriTe schist, 
phy\Iite. and some metavolcaric rocks, 
metavolcanic rocks, metaquanzite. melaquartziTe 
conglomerate. and gneiss. One metavok:anic rock 
dated at 1715m.y. 

COI'ffACT - Doned where concealed. 

MAHKl:.H HUI<ILUN- UolTed where concealed. 

DlKE.S-Showing dip. 

FAUL TS-Showing dip. Dot:ted where concE'Aled or 
intruded; baD and bar on doNnthrov.m side. 

N"n,," 

Strike.sip-Arrow couple shows relatM? displacement. 
Single IlITOW shows movement 01 active block. 

Major thrust fault - Sawteeth on upper plate. 

Thrust lault- Sa.W'leelh on upper plate . 

Alltic ~ne. 

Sync6ne. 

Irw:~ned strike and dip cJ beds. 

EXOTIC-BLOCK BRECCIA- Rock contains d ip or 
block inclusions of rock different from those of 
host or other blocks nearby. TypicallyolvOlca.-M::· 
tectonic or sedimentary-tectonic origin; eICciudes 
TerTiary TrOe9"breccia deposits. 

Site of lWll or general:t:ed site'" several wells, show-i~ 
unit penetrated, if known, and depth of weD, in 
feet. 100 feet equals 30.5 meters. 

COUECTION SlTE- Radiogenically dated rock 
showing age in millions 01 years. Query before 
symbol where precise location uncertllin. 

• Dump sample location 
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Tombstone Development Company, Inc. ~ ~§iiii~iMliiiiO~~~5iiiiiiiiiiiiiiiiiiiii~~~~i·- ~ 
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 11. Dump sample location map showing area of influence 
boundaries and the Ajax, Prompter, and Horquilla 
faults, from Newell , R.A. , 1973. 

Distribution pattern for high molybdenum and zinc 
ratios in dump samples (in red) . 
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Geology 
OLDER OR UNDIFFEREN'TlAlED SURRCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gravel, sand, and silt (Pleistocene and ~ne
Mainly alluvium 01 basins; includes some 
col\u"';um 01100 IaMsfide deposits. Generally ~t· 
prnkish gray. wt:",kIy indurated, iIIrd witn poorly 
rounded clasts; locally IoUeD indurated. Thickness 
~ meten to hundreds 01 meten. 

&salt (Pleistocene to PIiocene)- Lava flows, 
pyroclastic rocks, arw:! some intercalated gravel. 
Thickness several meters to a few hundred meters 
in most places. ROOiomelricaly dated 0111 0.25, 1.0, 
and 3.2 rn.y. old 

ElcteTl5llle andesite and dacite (Micxene and Upper 
OIigoc<ene)- lava flows, pyrocLastic rocks. some 
intercalated epiclil5ur: roc:~. and dikes. Mo5dy 
gray, !ine·grained,lXlrphyriric rocks; includes 
~verycoarsefeldsparporphyryandesite 
IT I.Irkey track porphyry. ,m inlOIl1'l<il term of 
Cooper, 19(1), Thickness mostly several meters 
to seve...J U!"'" of meteTS. Dated iII\ 24, 25, 27, 33, 
and 39 m.\I. 

Extrusive rhyolite ailCl rhyodacite {Miocene and Upper 
Oligocene- lava flows, welded tuff, P'"IfoclaslJC 
rtX.ks, and some Intercalated epiclMtic rocks. 
ug,t ·gr,ly to grayish·pink, vitric to fine.gJ"ained. 
porphyritic. Commonly ill few tens to II Few 
thousand 01 meters thick. Daled al 23, 24, 25, 26, 
26.26. and 27 m.y. An addi~ daTe ol47 m,lI .. if 
substantiated. may ~le the presence ot 
Eocene rocks in the Iowerl1'lefl'lber (Jthe S O 
Volcarics (J Cochise Co. 

~ conglomerate. gravel. and S3nd (Oligocene and 
Eoct>ne?)- AIIuvium; commonly grayish.red 
deposits 01 small,..wI! rOU1ded, nonvolcaric 
clasts. Mostly several meters 10 a lew lens 01 
metetsthick, 

UPPER CORDIUERAN (LARAMIDE) IGNEOUS 
ROCKS (LO\A1ER PALEOCENE):-L..ower 
voIcaric rocks- Rhyolile to andesite lava 1\ov.Is. 
pyrodalitlc rocks, and some in tercalated epiclasric 
rocks. Daled al 57 m.y. Possibly younger age to 

MAIN CORDllllkAN (LARAMIDE) IGNEOUS 
ROCKS:- Porphyritic and aplitic: in trusive rocks 
(Paleocene ard lJpper Cretaceous)- Mostly latiric 
porphyry to daciric porphyry in small stocks ard 
plugs ard IIpiitic: bodies not associated with other 
graritoidSIOCks. Dall?d at 61.63. 63, 64, and 65 
m.y. 

Flul(i1:zed intrusM! breccia exact age unkno\l'/n , bul 
penetrates. and thus younger lhan Uncle Sam 
porphyry. 

Rhyodacite tuff and welded tufl. - Includes parts 01 
S;,lero Formation, SugarLoaI Quartzlatite , and 
Bronco VoicanKs. ,md all of Red &y Rhyoli te. Cat 
Mountam Rhyolite of Broum1 19391 ;;md Uncle S;,m 
Prophyry. Includes localmtTuslve bodIeS and locally 
contains fragme nts of exotic rocks. Thickness 
commonly S('V('ral tens of nwters to several 
hundrfO!ds of rm:1\:TS . Dated il l 66(?). 70. 72, 73. and 
73 m.y. The Uncko Sam. in tlw Tombstone ilrea. is 
dared 72 m.y. 

Ardesitictodaciticvolcaricb.-«Oa.-IncJudeSparts 
of Solem Formation, Sugarloaf Quartz Ladte, and 
Bronco Voicarics, and aD of Demetrie Voicarics 
and Silverbell Formation of Courtright (1958). 
ComnooIy contains large blocks of exotic rocks 
and locally inclode5.sorre se<imental",l rock!; and 
intrusive rocks. $everaI teT15 01 rrwters to severai 
hundreds c:J meters thick in most p0ces. 

LO\olJer qUilT!Z monzonite and 9raodiorite- lndudes 
sorrw quartz diorite: appears in small stocks. 
Locally associated with mineralization. Dated at 70. 
71.72.73.74.74,74. and 76 m.y. The Schiefllin 
9Tilnock)fit\' til Tombstone is 72 m.y. 

Roads and Highways 

Explanation 
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BISBEE FORMATION OR GROUP. 
UNDIFFERENTIATED (LOWER 
CRETACEOUS):-LIpper part of Bi5bw: 
Formation Of Group, undifferentiatl?d. and reIIIted 
rocks.-Includesupper part of Bi5bee Forrroation, 
Mural limestone, Morita. Cintura. Wallow 
Canyon, Apache Canyon, 9-oellenberger Canyon 
and Tumey Ranch FOITT"oltions (not listed in 
stratigraphic sequence) of tne Bisbee Group, 
Amo/e Arkose 01 Bryant;mel Kinnison (1954). and 
Angelic AtkOSil? Consists c:J brownish· 10 reddish· 
arkose, gray AtStone, sandstone, conglomerate, 
and some fossiliferous sr"Y brnestone. Commooly 
SI!\IE1CII hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-Stocks of pinkish-gray coarse· 
grained rock. Uxaily assoclolted with 
rnnera!:izarion. Dated al 140. 148, 149, 149, 150. 
153, 160, 161 , 167, 178, ISS m.l/. 

Sedimentary rocks (l..ov.er Permian and lipper 
Pe~"n}-<OIl!lisll ol Epitaph DaIomite 
(Lower Pmnian), Colina limestone (~ 
~n). and Earp F0rrr"0rion (lower Permian 
and lipper Pe~fl<1nJ, undlfferentiated. 
Epitaph DoIorr¥te is a d1Irk· to !ight.gray sJi!t! tly 
chmydolorrite, timestone, marl, siltstone.,;,tvI 
~m, 120-2iO meters thick Colina Umestone 
IS a mediwn gr<IY, thlck·bedded. i parwly cherty, 
and sparsely fossiliferotl5 timestone 120-2!ll 
meters thick. Earp Formation IS a paIe·red 
siltstone. mudstone, shale. and imestone. 120-240 
meters thick. 

Horquilla IJrrestone (Upper and Middle 
P~rian)-Light·pinkish-grny, thick· to thin· 
bedded. cnerty, fos.siliferous limestone and 
rnterc:alalfdpak·brQ\NTltopale.reddish-gray 
.siltstone that increases in abundance upward. 
T~300-490metersthick. 

SEDIMENTARY ROCKS (MlSSISSIPPIAN AND 
DEVONtAN)- Coosists mainly cJ Escabrosa 
l.imestone (Mississlppian)-1oca11y (Armstroog 
and Silberman. 1974) called Escabrosa Group
and MMtin Formation (lipper Devonian). 
undifferfO!ntiated.lnpartoftheChiricahua 
Mountains also inc ludes PlIrMise Formation 
(lipper Mississippian) and Portal Formation c:J 
Sabins. 1957a (Upper Devonian). In the Utt!e 
Dragoon Mountains and 50Tne ac:ijotcfO!nt hills also 
includes Black Prince Umestone. whose fauna 
and correlation show strongest affinities v.rith 
Mississippian rocks but wtw:h may include some 
Pemsylvai'lan rocks. Escabrosa Umestone is os 
mediwn-gray, massive to dick·bedded. com~ 
criMidal , cherty, fossiliferous Hnestone 90-310 
rrwters thick. Martin Formation is thick· to thin· 
bedded. t;;""Y to brown dolomite. gray sparsely 
fossiliferous, and some siltstOf"lli! ;mel sandstone, 
9O-I20metersthick. Pa1'1!ldlse FOfTTIIItionisa 
bTOOW'n, fossiliferous. shaly1imestooe. Portal 
Formation is,;, b0ck shale and imestone 6-105 
meter! thick. Black Prince Umestone is pinkish. 
graylimestOo'le with a basal shale and chert 
c~le, asl"luchas52metersthick. 

SEDIMENTARY ROCKS (LO\A1ER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-EJ Paso Umestone 
(lower Ordovician and Upper Cambrian), Abrigo 
Formation (Upper and MidcBe Cambrian), aM 
Balsa Quartz (Middle Cambrian), 
undifferentiated.- El Paso Limestone is a gray, 
thin-bedded cherty limnlone and dolomite 90 
meters to about 220 meters thick. Abrigo 
Formation is a brown, thin-bedded fossi&ferous 
limestone, sardstone, quartzite, and shale, 21(). 
240 metCTS thick. BoIsa Quartzite is a brown to 
whitfO!01" purpIish-grdy,thick-bedded,coarse· 
grained quartzite and sandstone with a basal 
c~tfO!.9().l8)metlmithic:k. To ttw easl, 
equiwlents d part d the Abrigo Formation 110M 
Balsa Quartzite are knoY.m as the Coronado 

"""'''''''. 
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Sedimentary rocks (Upper and Mi:id1e Cambrian)
Abriso Formation (lIpper ilnd Middle Cambnan), 
;mel Bolsa Quartzite (Middle Cambrian). 
undifferentiated. 

GRANITOID ROCKS (PRECAMBRIAN Y):- MainIy 
granodiorite and quartz rronsonite, unloliated to 
foliated , inpart rrwlilmOl'phosed. GeneraJly m 
stocks, .....n.ch anve been tittle studied. 

PINAL SCHIST (PRECAMBRIAN X)- ChIorite schist, 
phyIIile, aM some metavolcaric rocks, 
rrw~ rocks, metaquartzlle. metaquilrtZlte 
Con9omel?Jte, and gneiss. Ole met<WOlc.aric rock 
dated al 1715 m.y. 

CONTACT - Doned I.Io .. here ccn:eAIed. 

MARKER HORlZON- [)o{ted ""*'ere concealed. 

F AUL TS--Showtng dip. Dotted wtwre conccaled or 
intruded; baD aM bar on do.vnthWWTI side. 

Strike·s6:p-Arrow couple shoo,...os relallve displacement. 
Single arrow shows movemenl a ~tiw block. 

Major thrust fauh-Silwteeth on upper plate. 

Thrust fault - SiIowzee!h on upper plale. 

Antic~ne. 

Inclined strike and dip d beds. 

EXOTlC-BLOCK BRECC IA- Ib:k contains chip or 
block inclusions of rock different from those of 
host Of OIher blocks nearby. TypicalJyofvolcalie· 
tectonic: or sedimentary-tectonic origin: eKcludes 
Tertiaryf1W9.!lbrecciadeposits. 

Site of weD 01" generalized si te of ~ weDs, showing 
unit penetrated, if known, and depth 01 weD, in 
feet . 100 feet equals 30.5 rrwters. 

COLLECTION SITE- RadiogenkaUy datfO!d rock 
showing lIge in millions of years. Query before 
symbol where precise location uncertain. 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes, Harold, 

1980, and Newell, R.A., 1973. 

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

Figure 12, Distribution pattern of silver in mesquite trees (in red), 
from Newell, R.A. , 1973, 
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OLDER OR UNDIFFERENTlATEO SURFICAL 
DEPOSITS (HOLOCENE TO OUGOCENE):
Grawl, sand. and sill (Pleistocene and PIiocene
M:IinIy<llluvi..."d~include$some 
colkMl.m and brd5Ii:X deposita. Generaly i!jll. 
penkJSh gray. ~kIY mdun,ted, and with poorly 
mll'v""'! rI.'1v.: w~WIl'a indurated. 'llW:knI!ss 
sewraI meters to ho.nireds al meters. 
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&5aIt (Pleistocene to P\iocene)- lllYilI flows, 
pyroclastic rocks, and some intm:alated gravel, 
Thickness sewr~ meters to ill few hundred melers 
in mo5I places. Radiometrically dzt,ted at 0.25, 1.0. 
and 3.2 m.y. old 

Exlemive andesite aM dacite (MIOCene and Upper 
OIi9ocene)-uva flows, pyroclasric rocks, SOfm 

intercalated epic.lasric rocks, and dikes. Mostly 
gray, 6ne.grained,porphyritiI:roc:ks;inc:1udes 
some wry coarse feldspar porphyry andesite 
(Turkey track porphyry, an inf~ term 01 
Coopwr, 1961). Thickrwu JT'IOI!tIy scvcraJ meters 
to .sevenillensci melers. Dated a124, 25, '1:1,ll, 
and 39 m.y. 

Exlrusiw rhyolite and ~Ie (Miocene and ~ 
OIigocere-lllva ftou.os, welded ruff, pyroclastic 
rocks. and some intercalated epiclastic rocks. 
l.q!I.grlIyto~ · pink.vilric loline~, 
porphyritic. Commonly it few lens 10 a lew 
thousand 01 meters thick. [Mted ilIt 23, 24. 25, 26, 
26, 26, and 'n m.y. Arr. addiriJM date 0147 m . ."., if 
substantiated, may indicate the prnerJ::e of 
Eocene nxks in the lower member of the S 0 
Volcarics cJ CoctDse Co. 

l.ower ~'c.~. and sarod (O&gocene and 
Eocene?)-A1Iuvium; commonly grayish·red 
c\epo6ilsolsmall,wellrouncled,roorM::JIcanic 
clasts. Mostly sewral meters to a lew tens d 
meters thick. 

UPPER CORDILLERAN (lARAMIDE) iGNEOUS 
ROCKS (LOWER PALEOCENE):-Lower 
YOIcaric rocks-Rhyolite to andesite lava flows, 
pyroclMtic rocks. and 5OI'l"Ie intercalated epidMoc 
mcks. Dated at 57 m.y. Pos.sibIy younger agri! 10 

MAIN CORDIl..l..B<AN (LARAMIDE) IGNEOUS 
ROCKS:-Porphyritic: and aplitic: inlrusiw rocks 
(Pakocene and LIpper Cretoceous)- Mostly lariric 
porphyry to dacioc porphyry in sma1Istocks and 
plugs and aplitic bodies not associated with o tner 
!J'aritoid stocks. Dated at 61 , 63, 63, 64, and 65 
m.y. 

Fluic:ilzed Intrusive breccia - eXMt "'ge unknown. bul 
penetrates, and Ihus younger Ihan Uncle Sam 
porphyry. 

.e r-------I 
I K, I L ____ J 

Rhyodaclle lull and welded tuff . - Includes parts of 
Sak>:ro Formation. Sugarioal QuartZ L..at iu~. and 
Bronco Vokanics. and all 01 Red Bay Rhyoli le , Car 
Mountain Rhyolite of BrOwn (1939) ",nd Uncle Sam 
Pfophyry. IncludeS local intrusive bodies and locally 
tonl,lIM fT;,gments of exotic rocks. Thkk~5$ 
tOlTlmOnIy several tens of meters 10 several 
hundreds 01 melers. Daled at 66(?), 70. 72. 73, and 
73 m.y. lhe Uncle Sam. in the Tombstone area. is 
dar~nm.y . 

• 

• 

AncIaitic to docitic Iodtaric breccia.-1nc1udH pMtl 
01 SoIero Fonnation, SugarIoaI Quartz Lalite.and 
Bronco Vokarics, and aI 01 Ormw:trir: VoIcaric:s 
and SiwrbeI Fonnation of Courtr9lI (1958). 
Comnon/y contains Iargt blocks 01 exoril:: rocks 
and Iocllly indudes some sedimentary rocks and 
intrusive rocks. Sevmlitens 01 meters 10 several 
hundreds 01 meten lhick in most pIKes. 

l ou.'4!r quartZ monzonite and graodiorile- Includes 
some quarlZ diori te: appe"," in smaD $lOCks. 
locollly associated with mineralization. Dated at 70. 
71. n. 73. 74. 74. 74. and 76 m.y. The $chidmn 
griV1Odonre o1t T ombitooe is n m.y. 

Roads and Highways 
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BISBEE FORMATION OR GROUP. 
UNDIFFERENTlATED {LOWER 
CRETACEOUS):-l)pper pMt 0I8isbee 
FOflni!Ibon or Group, tnliHerentiil1ed, and related 
rocks..-JncludesupperpandBisbee Forrnation, 
Mural Umeslone, Morita, Cintura, WtIJo..I, 
~, I\p.xhc c;:.nyon. ShdItnberger Clnyon 
and Tumey Rar.:h Fonnations (not bled in 
stratigraphic: seq.Jence) 01 the Bisbee Group, 
AmoIe ArkoIe of Bryant and KWUon (1954), and 
Angek Ark05e. Consists 01 brownish· 10 reddish· 
arkose, gray sifltone, &an:\stone, conglomerate , 
and JOme f055ilifer0u5 9J1IY limestone. Commonly 
several hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC}-Stocks of pinbh"9l"llY coarse· 
grained rock. J..ocaIIv associated u.oith 
~bOn. O;,ted <111' 140, 148, 149, 149, 150, 
153, I60,161,167,178, l85m.y. 

Sedimmwy roclui (l.u,wr PemMn ",tv! t ~ 
Pe~rean)--cOl'l5ists 01 Epitaph Dolomite 
(I..tJw£r Pem-ian), CoIiM Umestone (lower 
Pennian).a.nd Earp Forrn.'ltion (t...o.....er Pernian 
and Upper P~riBn), undi!ferentiated. 
Epitaph Dolomite is a dark· to lighl-gl"ay ~tIy 
chertydolonite, imeslone,mari,5iltstone, arod 
!Ml5WTI. tro28l meters t"kk. Colina l.Wnestone 
is a medium gray, tnck·bedded, sparsely cherty, 
and sparsdy lossiliferous limestone l2().28) 

meters thick. Earp Formation is a paIe·red 
siltstone, mudstone, shale, and imestone. J.2O.240 
meters thick. 

HorquiBa Limestone (Upper and Midde 
Pernsylyarian}-Ugill.pinIdsh.gray, thick· 10 thin
bedded, cherty, fossiliferous limestone and 
intercala!edpale~lopaie-reddish-gray 

siltstone that increases in abundance u~. 
Typicaly 300-490 meters lhick. 

SEDIMENTARY ROCKS (M1SSlSSIPAAN AND 
DEVONlAN}-Consists mainly 01 Escabrosa 
Umesrone {Mis$ssippian)-1oc.aJIy (Armstrong 
and Sibmnan, 1974) called EKabrosa Group
and Marrin Formation (lipper Devonian), 
undifferentiated. ~ part 01 the Ctmcahua 
MouItains also includes Paradise Formation 
(lJpper Mi5sissippianl and Portal Formation 01 
5;)bins, 1957", (Upper Devonian). In the lirtle 
Dragoon Mountains and IIOIT'III! a4acent hills abIo 
include$ Block Prince limestone, whose fauna 
and correlation shc:Mo stror'\gll.'3t Affinities with 
~ rocks but wheh may include some 
Pennsylvarianrock$. Eacabro5al..irnestoneisa 
mcdum~,~tothick-bedded,c~ 
crinoidal, cherty, fOlSSlilUOU$ irnestone 90-310 
meters thick. Martin Forrnation is thick· to thin· 
bedded, gray 10 brooNn dolomite , gray sparsely 
fouiiterous, and IOffiI! siltstone and IIIncistone, 
90-120 meters thick. Paradse Formation isa 
broIMI,fouiliferous,shalylime:stone.Portai 
Formiltionisil block 5haJe aoo &ll"IDIone6-1<li 
melers thick. Black Prince Umeslone is pinkish. 
gray r.nestone "';Ih a ba.saI shale and chert 
congomerale, AS rnu:::h a.s 52 meters thick. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-El Paso limestone 
(I...owv Qrdoo..;cian and lipper Cambrian), Abrigo 
F()nT8tion (Upper and Midde Cambrian), and 
Bob;, Quartz (MckIe Cambrian), 
uodiftereruiated-El Paso limestone is a!py, 
thin-bedded cherty limntone and doIorme 90 
~erstoabout220meterslhick.Abrigo 
FOI'TT"Dtion is a brown. thin-bedded fouililcrous 
limestone, sandstone. quar1zite, and shale, 21()' 
240 mrt~ thick. Bolla QuanDte is a brown to 
white or pwpIish9'aY, thick-bedded, coarw· 
!J"ainId quartzite and IlInds10ne u.;th a bMaI 
conglomerate, 9().11Kl met.ers thick. To the east. 
~sol part d the Abrigo Formation and 
Balsa QuArtzite art Iu10Wn AI the Coronado ............ 

• - -- -- - Government Reservation Boundary e 
----- ---- Aqueduct 
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Sedimentary rocks (l.Jpper and Middle Cambrian)
Abrigo Formation (Upper and Middle Cambrian). 
and BoIsa Q.aart~te (Middl Cambrian), 
undifferentiated 

GRANITOID ROCKS (PRECAMBRIAN y):- Main!y 
graMdiorite and quartz IT'IOI"IaOI'1ile, tdoiatcd 10 
foiated. il part metamorphosed GeneraIv in 
stocks. u.tW:;h ahve been inle srudied. 

PINAL SCHlST (PRECAMBRlAN X)-ChIorite schist, 
~Ie, and some metill\.-'obric rocks, 
metavoIc.aric rocks,metaqua.rtzite, met3qlartDte 
Con9omeratl, and gneiss. One metaY06caric rock 
dated at 1715m.y. 

CONTACT-Dotted 'oIohne conculed 

MARKER HORIZON-Oottld ~e concealed. 

DIKES-~dip . 

FAUL TS-~ dip. Dotted u.here concealed or 
intnJded; hal and bar on doNnthrown side. 

Strike·slip-Arr()U,I couple shoIMs relative c&spIacemenl:. 
Single MroW shows movement 01 active block. 

Maiorthrustfault- S1I"""eelhooupponplate. 

Thrust fauh - Sa ...... Hlh on uppon plale. 

Anricline. 

Syrdne. 

IncIirwd strike and dip 01 beds. 

EXOTIC·BLOCK BRECCIA-Rock contma dip or 
block inclusions of rock different from tnos. 01 
host or other bIock.s nearby. TypicalIyolY06c.aric· 
tectonic or sedimentary-tectonic orijn; IKCIudes 

Tertilry~reed& dePOSit5.. 

SiteolwellOfge~zedsi,eofseveraiwell5,.showing 
uri! pe:nettatlCl, if known, and depfh of wei, in 
feet. 100 fee t eqo&s 30.5 meters. 

COUECTION SfTE-Ri!odiogerica1ly daled rock 
showing age in miDions of years. Query before 
symboI.....heTe precise location untm.vn. 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes, Harold, 

1980, and Newell, RA, 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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OLDER OR UNDIfFERENTlATID SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
GI"IIIIIeI, sand, and sill (P\eistocene and PIiocene
Mainly alh.Mum a basins; Q;1udes iIOITIe 

colluvium lIMlllrdsIide deposits. Generally ish!
pinkish gray. weosidy indunled, And with poorly 
rOU'lded clasls; locally well indurated TNckness 
5I!VI!T'lII meters to hundreds at meters. 
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BMa/t {PlNtocene to PIiocene)- l..ava flows, 
pyroclastic rocks. and some intercalated gravel. 
Thicknes5 sewraI meters to lIo lew hundred meter~ 
in most places. RiKIiome1rically dated at 0.25, 1.0. 
and3.2 m.y. oId 

Extensive iJndesile and <kite (Miocene and Upper 
OIigcx:ene)-lavlIlb.us, pyroclastic rocks. some 
intercalated epiclastic rocks, and dr.lI.l!S. Mostly 
gray. fine-grained, PQf'l)hyritic rock$; indudes 
!OITlI! very coarse feldspar porphyry andesite 
(Turkey track porphyry, an inlonNl1 term at 
Cooper, 1961). Thickness mostly severaJ meters 
toseveraJ tens 01 meters. Dated 1.124,25, '17, 33, 
and 39 m.y. 

Extrusive rhyolite a.-.d rhyodacite (Miocene and Upper 
OIi9ccene- Lava flows, welded tuft , pyroclastic 
rocks, and some inTercalated epiclastic rocks. 
Ught.gray to grayish-pink, vitric 10 fine.grained, 
porphyritic. Commonly II lew tens to ill. lew 
thousand of meters thick. Dated al 23, 24, 25, 26, 
26, 26, and 27 my. An additional dale of 47 m.y., if 
5Ubstantillleci, may indicate the presence ol 
Eocene rocks in the lower member 01 the SO 
Volcanics d Cochise Co. 

l...owtr congiolTWrnle, grM, and aand (Otigocene and 
Eocene?)- ADllIAum; commonly grayish.red 
deposits d smaU, weU rounded, nonvolc.aric 
clasts. Mostly several meters to a few tens ol 
mefl!T$ thick. 

UPPER CORDIu..ERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE);-l.ower 
voIc.aric rocks- RhyoIileto andesite iaval\ov.ls, 
pymclMric rocks. and some in tercalated epiciastic 
rocks. o..ted at 57 m.y. Possibly younger age 10 

MAIN CORDlLl.EAAN (lARAMIDE) IGNEOUS 
ROCKS:- Porphyf'itic aoo aplitic intrusive rocks 
(Paleocene and lJppeT CretllCeous)-Mot.tly lariric 
porphyry 10 OOcitic porphyry in small stocks and 
plugs and a~ Ix:IdiH not a..s5OCiIltM with other 
!PriIoid stocks. Dated at 61. 63, 63. 64, and 65 
m.y. 

FluidIzed intf\lSIYe breccia - I.'KIICt age unknown. but 

penetra tes. and thus \lOl.u~r tnan Uncle Sam 
porphyry. 

Rhyodacite luff ('Ind lIo'(!'ided tuH. - Includes pin ts of 
SoIklro Forlmtion, ~r~f Qwrlilutile,,)nd 
Bronco Vokanics. aoo all 01 Red Bay Rhyolile. Cat 
Mountain Rhyolite 01 Brown (1939) and Uncle Sam 
Prophyry. Includes local inlrusive bodies lind Incally 
contains fr"9ment s oIl!Kotic rocks. Thickness 
commonly sevefal tens of meters to several 
hundreds 01 meters. Daled at 66(?). 70, 72. 73. and 
73 m.y. The Uncle Sam. In the Tombstone area. is 
datKl n m.y. 

Ardesitictodaciricuoicaricbreccia.-IncJodesparts 
01 Solem Formation. Sugarloaf Quartz Latite, and 
Bronco Volcaria, and aD 01 Demelrie Voicarics 
and SiIwrbeII Formation 01 Courtr9'It (1958) . 
CorrmonIy contar.s\arge blocks 01 eKOric rocks 
and locally incJuda 5OI'TII sedimentary rocks and 
intrusive rocks. Several lens 01 nwten to several 
hundreds 01 meters thick in most places. 

l Owe. quar' ~ monzonite and graodrorite- Includes 
some qua rt z diorite; appears In smaU stocks. 
l ocally M50Clated WIt h mineralization. Dated at 70. 
n n. 73. 74. 74. 74. and 76 m.y. The Schiefflin 
granodorite "t Tombstone is 72 m.y. 

Roads and Highways 

e -- .. -- .. ---- Dry wash 

-+++++ ___ '++'- Southern Pacific Railroad 

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

---------- Aqueduct 

A----A ' Cross section line 

Explanation 

BISBEE FORMAnON OR GROUP, 
UNOlFFERENT1ATED (LO\AlER 
CRETACEOUS);-lJpper part 01 Bisbee 
Formation or Group. undifferentiated. and related 
rocks.- lncludes upper part of Bisbee Formation, 
Murnll.imestone. Morita, Cintura, W1IIow 
Cano"on, Apache Canyon, Shellenberger Canyon 
and Tumey Ranch Formations (not b ted in 
strarigraplW:. ~nce) 01 the 8isOOe Gr~. 
AmoIe ArkoIe 01 Bryant atd Kinnison (1954), atd 
Angelic Ark06e. Consists 01 br~ to redcJish. 
arkose . ~sitstont', Mndsfone.c~te, 
and :tIClfne: fO$$lliferous gr.Jy m-.e.stone. Commonly 
.seuerN hundred ~ters thick 

GRANITE AND QUARTZ MONZONITE 
{JURASSlC}--Stocks 01 ~-sraY CCIilI'W
~drock. 1.ncaDyas.scx:iateduMh 
mineralization. ~ted at 140, 148, 149, 149, 150, 
153, 160. 161 . 167. 178. 185 m.y. 

Sedimentary rocks (loo.wr Perman and L/ppeT 
Pemsylva rMlln)--<onsist501 Epitaph Dolomite 
(lower f\!Trrian), Colina Limestone (lower 
PemVan), and Earp FOI'lTIlltion (Loo,...er Pertrian 
and lipper PennsylvariM), undifftm!nriated. 
Epitaph DoIorrite is a mril· 1[l1igh1"9'<'oY 9ishtiy 
cherty dolomite, limestone, marl, siltstone, alld 
~m. 120-28) ~Iers lhick. Colina l.imestone 
is a medium 'PI'}, thick·bedded, spIIrwly cherty, 
('Ind sparsely fossiift'fOUS limestone 1.21).28) 

meters thick. Earp Formation is a p.aIe.red 
siltstone. mudstone. shale, and ~me5tone, J.2O.240 
~tersthick. 

HorquiDa l..irrestone (Upper and Middle 
Pe~rian}--lJght .pinkish.gray , thick· to thin· 
bedded. cherty. fossiliferous limestone and 
intercalated paIe.m,.,.,." to pale·reddish-gray 
siltstone that ncfeases in abundance upward 
TypicaDy.:m49:) meters thick. 

SEDIMENTARY ROCKS (M1SSlSS1PP1AN AND 
DEVONlAN}- Consists mairly 01 Esc;abfosa 
lJmestone (Mis.sisappian)-1ocaIIy (Armstrong 
and Silberman, 1974) called E5cabrosa Group-
ard Marrin FOfTl'0rion (lipper Devonian). 
urdifft'fllntiated. In paft oi theChirlcahua 
Mou'ltains abo incJude$ Paradise Formation 
(Upper Mississippian) and Portal Forrt'Iationol 
Sabins. 1957('1 (Upper Devonan). In the utile 
Dragoon Mountains and some adjAcent h.iIIs also 
in:1udes Bbck Prioce umestone, whose fauna 
and correlation aho.IJ Strongesl affiniriesv...ilh 
Mississippian rocks but wt-ich may include some 
Pennsylvttonian rockS. Escabrosa lJmestone i5 a 
medium-gray, massive to thick.bedded, conunoriy 
crinoidal. cterty, f05SilifeTOUS imestone 9().310 
meters thick. Martin Formation is thick· to thin
bedded.!J<IY to brown dolomite, gr<'l)I sparsely 
fossilifeTou5, and X>mI! siltstone and sandstone, 
9().120 meters thick. Paradise Formation is a 
brown, fouiliferous, shaIy ~one. Portal 
Fonnatiol'l is 30 ~k sN.k ard lrrw$looe 6-11:6 
meters lhick. Black Prince l...imestone is pinkish. 
gr<'ly limestone ""';th a basal shale and c nm 
congomerate, as mL.l:h.llS 52 meters tlW;:k. 

SEOlMENTARY ROCKS (LOWER OROOVlClAN 
TO MIDDLE CAMBRlAN):-B Paso umestooe 
(Lower Ordovician and Upper Cambrian), Abrigo 
Formation (Upper ard Midde Cambrian), 300 
BoIsa Quartz (Middle Cambrian). 
W"lditfenmtiated.-EJ Paso lJmestone is a~. 
thin--bedded cherty limntone and doIonit. 90 
meters to about 220 meters thick. Abrigo 
Formation is a brown. thin-bedded fouiliferoua 
lime$rone, sandstone. quartzite, and shale. 21()' 
240 meters tkkk. BoIsa Quartzite i5 a bra.Im to 
....ttite or purpIish"9l"<'lY. lhick.bedded. coane· 
grained quartzite and Mrdstone with a basal 
c()l'l9lomera.te, 9().HKl meters thick. To the ust, 
equivalI!nts d pan 01 !hi! Abngo Formation and 
BoIsa Quartzite are known as thr: Coronado 
Sandstone. 
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Sedimmtary rocks (Upper and Middle Cambrian}-
Abr'9o Formation (lipper and MiddIt! Cambrian), 
and BoIsa Quartzite (MidcDe Cambrian). 
l.Irdfferentiated. 

GRANITOID ROCKS (PRECAMBRIAN Y);-~ 
granodioritearc.i quartz TTlOf\SOf'IIite. urloiated to 
foliated , in part metal1"lOl'phoeed Generaly in 
stocks, ownch ahve been 5ttle studied. 

PiNAL SCHIST (PRECAMBRIAN X}-ChIorite schist. 
phyllite, and 5OI'TII metavolcanic rocks. 
rrwm.voIcanicrocks.~zite.metaqUartzitll 
conglomerate. and gneiss. One metavob.nic rock 
dati!dat 171Sm.y. 

CONTACT - Dotted where concealed 

MARKER HORIZON- Dotted where concealed. 

DIKES-ShoNing dip. 

F AUL TS---ShoNing dip. Dotted where concealed or 
inrruded; baD ard bar on downthrooAm side. 

& rike·s!ip--Arrow couple shows relatIVe displacement. 
Single arrow $ho"',I$ rTIO\II!ment 01 active block. 

Major thrust fauh - Sawteeth on upper plale. 

Thrust fault - Sawteeth on upper plate 

Anticline. 

Syncline. 

Inc6ned strike and dip 01 bEds. 

EXonC·DLOCK oru:CCIA- Rock contains dip or 
block inclusions 01 rock different from tnose 01 
host or other blocks nearby. Typically 01 volcanic· 
tectonic or aedimentary-tectonic ori!jn; exc!udes 
Tl'TtiafYrnl'g<!br~ciadeposils. 

Siteol-Uorgeneralizedsite ol 5t'Wl"alv.oelIs.~ 
urn penetr.!lted. if kntNll1, and deplh 01 weU. in 
feet . 100 feet equals 30.5 meters. 

COLlEcn ON SlTE- Rcldiogenica1ly dated rock 
showing age in miUions of yean. Query before 
symbol where preciSl! location uncertain. 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes. Harold. 

1980, and Newell, R.A., 1973. 

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

Figure 14. Distribution pattern of copper in mesquite trees (in red) , 
from Newell, RA, 1973. 
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Geology 
OLDER OR UNDIFFERENTIA TID SURF1CAL 

DEPOSITS (HOLOCENE TO OUGOCENE);
Grave:!, sand. and silt (P\mtocene and PIioccIll
MlinIyalluvit.molbasins; incIude$some 
colluvium and landslide depoSts. Generaly i!j!.t· 
pinkish gray, loUI!aldyindUl'"lIted, a.-.dwith pooIly 
I'CU'Ided clMts; IocaIy u.d irw:Iurated Thickness 
......uaI meters to h~ d Troi!tcfS, 

&sah (P\eisroceni' to PIiocene)-uva 1\ou.Is, 
pyroclastic rocks, an:! some interc.alated gravel. 
Thicknnl !IeYmII metns 10 0 lew hundred meters 
in most pIocn. RadiometricaIy daled at 0.25, 1.0, 
and 3.2 m.y. old 

Extensive andesite lind dacite (Mio:ene and l.Ipper 
Oigocene)-uva 1Iowa, pyroclastic rocks, .ami! 

int~ted epidastic rocks, and dikes. Mostly 
gray,~, JX)Il)hyritic rocks.: indude5 
.onw wry COMW feldspar porphyry andesite 
(Turkey tr/lCk porphyry, an inlOI'fl"Io11 term d 
(AopeT, 19(1). Thickness mostly several meters 
to sewrallensol meters. Dated at 24, 25, '1:1, 33, 
arw:l 39 m.y. 

Extrusive rhyolite and rhyodacite (Milxene and Upper 
OIigocene- lavallows,u.eldecltuff, pyrociastic 
rocks, and some i'llercalaled epiclasric rocks.. 
~'-graylograyish·pink.vitrit:tofine-grained, 
porphyritic. Commonly a few lel'l$ to II lew 
thousand 01 meten thick. Dated lit 23, 24, 25, U, 
26, 26, and 27 m.y. ArI additional date 01 47 m.y .• if 
substantiated, may indicate the presence 01 
Eocene rocks in the1ower1Tll?lTlber oltheSO 
VO!aIlW:.1 01 Cochise Co. 

Lo.uer conglomeTate, gravel , and sand (Oigocene and 
Eocene?)-ADUllium; cOrTlrTV:lOly grayish·red 
deposits 01 small, lid rowded, nomdcaric: 
clasts. Mostly seveTaI meters to lIiew teros cJ 
meters thick. 

UPPER CORDIllERAN (lARAMIDE) K3NEOUS 
ROCKS (lOWER PALEOCENE):- l.oweT 
voIcaric rocks-Rhyolite to andesillliwa flows, 
pyroclastic rocks, and some intercaLated epiclasOC 
rocks. Dated at 57 m.y. PossilIy yotnger age to 

MAIN CORDlllikAN (lARAMIDE) IGNEOUS 
ROCKS:- Porphyriric arv:laplitic iltrusive rocks 
(Paleocene and lipper Cm;,ceous)-Mosdy latitic 
p(lIl:lhyry 10 &cjtic porphyry in $I'l"k'III 5tocks and 
plugs and apliric bodies not auocialed Vlith other 
~oid stocks. Dated at 61, 63, 63, 64, arv:l t.6 
~y-

Fluidll~:ed intruSIve bu?ccia. - ellact age unkf"lOWn. but 
penetraTes. lind IhU5 younger tMn Uncle Sam 
porphyry. 

•• [~: ___ J Rhyodacite lull and welded lulf. - Inc ludes parTS 01 
Sak>r"o Formation. Sugarloaf Quart:t. Utite. and 
Bronco VQ\canics . and aU of Red Bay Rhyolite. Cat 
Moontain Rhyolite of Brown (1939) and Uncle Sam 
Prophyry. Includes local int rusive bodies and kxallv 
("OIlTain.sfr~nI5 01 exOlic rock.s. Thickneu 
commonly s.ewra! tens 01 meters to severa! 
hundreds 01 mett'fs. Dated at 66I?I. 10. 72. 73. and 
73 m.y. The Uncle Sam. in the Tombstone area. is 
dated 72 m.y. 

• 

• 

• 

• 

.' 

AndesiticlOdaciticl.dcaricbreccia.-!nc:u.1esparts 
01 Sdero Formation, ~ Quartz Latite. and 
Bronco VoIc.anics, and aI 01 Demetrie Vobnic.s 
and 5MTbeII Formation 01 CourtristII (1958). 
ComnonIy contains 1Mge blocks d elCOlic rocks 
and kx;aIy includa IOI"M Mdnwnwy rocks and 
intrusiwrocks.~lensclmetmloseveTal 
huncbwda d lNten tlick in 1TIDIf p/ac:es. 

Lower Quartz mom:onile and gTaodiOfile- lncludes 
some Quartz diorite; appears in small stocks. 
Locally olUO("llIted WIth mineralization. Daled al 10. 
71. n . 73. 74. 74. 74. and 76m.y. The SchiefOin 
gr;)J)()(loril e al Tombstone is 72 m.y. 

Roads and Highways 

e -- --~--- --- Drywash 

+!+++H+++++H+ Southern Pacific Railroad 

- -- --- Government Reservation Boundary 

--------- Aqueduct 

A---A' Cross section line 

Explanation 

BlSBEE FORMATION OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS):-Uwer part cI Bisbee 
FOfmIItion or Group, urdfferentiated. and related 
nxks. - lncIudes uppa part 01 BiIbet Formation, 
Mural Lmest.0f1e. Morita. Clnt\ml, WiIow 
c:.a.".,on, Apai:he ~n)On, Shderbergu Canyon 
;md Tumey Ranch Formations (nor bted in 
Sfra6)raphic sequera) d the &bee G~, 
AmoIe Arkose 01 &yant ond KinMan (1954), lIrd 
Angek Arkose. Con.siIfs d brownish· 10 reddish
arkose. gI'2Iy UtltOOl, sandstone, conglomerate, 
ard IC)tT1e fossiliferous gray imestone. Commonly 
5e\.II!nIII hundred metlTl thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-Stocks cJ pin\WI-gray coarse· 
!Pined rock.1..ocaIIy uaociated with 
rnnmtization. Daled lit 140, 148. 149, 149, ISO, 
15J, 160, 161. 167, 178. 185m.y . 

Sedmentary rocks (Lower PennilIn MId l./pper 
Perns~rAn~onsistl cI Epitaph OoIorrite 
(l.oI..uer Pmrian), Colina limestone (Lower 
Pemian), aM Earp Formation (Lower Pwnnian 
;md LIpper ~rAn), undiffeNnlillted. 
EpitlIph Dok>rriteis.adark· to ight-gray s&!tIt!y 
cherty doIorrite. limestone. marl, 5iltstone.;,r!d 
!}IpSUm, 121).28) rrelers thick. CoinIr. Unestone 
is a mediUTI gray. thick·bedded, spafsely cherty, 
al'd sparsely fossiliferous limestone 120-28) 
melers thick. Earp FOffMtion is;, paIe.,w 
siltstone, mudstone. shale. lind limesrone, l2O-240 
meters thick. 

HorquiDa Limestone (Upper ard MidI:Ie 
Pems~rian)-~I.~, thick· to thin· 
bedded. cherty, fc:l6Sliferous imesl:one and 
intercalated p;,Ie-brown to paIe.redcish-gny 
siltstone th.lt increases in abundance up.o.erd. 
TypicalIyJ00.490metersthic:k.. 

SEDIMENTARY ROCKS (MlSSISSlPPtAN AND 
DEVONtAN)-Consists mai~ot ~o.sa 
lJrnestone (Mississippian)-loc.aIly (Armstrong 
;,nd Silberman. \974) called EscOOrosa Group
aoo Martin Formation (l..ippeT De\onian), 
~ntiated. In part cI the Qm:.allua 
~tai:nsalsoirrl.JdHParadi5eFonn.ation 
(Upper Mississippian) and Portal Formation d 
Solbins. 1957;, (Upper Devonian). In the Unie 
[Qgoon Mountains and some ~nt hill also 
includes Black Prince Umestone, ......hose fauna 
andcort"Cation show strongest affinitieswilh 
Mis$ssippi/ln rocks but ....tich mbY include some 
Pe~n rockS. Exabrosa limestone" a 
medl.n1.gray, massiYetothick-bedded.c~ 
crinoidal. cherty. lossiIiIerous imestOl'll! 90-310 
meters thick.. Martin Formation is thick· to thin
bedded, gray 10 brown ckbnite, gray &p.arM!y 
f~ ;md some 5iIstone;md sandstone, 
9().l2Orneterslt-ick.. Paracli5eForrnationisl 
braum, fouillerous, 5lWy &mestorw. Portal 
FOfTl"l'Itionisa black 5haIe ard hnesl:one:6-1OS 
meters thick. Black Prince UrnatOOl is pinQh. 
gray imestone ..wh a ba$lll shale and chen 
c~ate. Q5much u52meteratlick.. 

SEOIMENTARV ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAM8R1AN):-EJ Puo limatOOl 
(Lower Ordovician and Upper Carnbrian). Abrigo 
FClI'TNIbon (Upper and Mickle Cambrian), and 
BoIsa Quartz (~ Cambrian). 
undifferentiated-EJ Puc limestone is.a!py, 
thin-bedded cherty m-torc and dolomite 90 
meters 10 about 220 meten thick.. Abr'Qo 
FClI'TNItion is a brQWrl, I~bedded to..iWerous 
limestone, IoIndstone. quartzite, and shalI!. 21{)' 
240 meten thick. 801M Quartzite II a bwwn to 
....nleor~,lhick-bedded.coar.· 
gntined quartmc and andst:one with a basal 
conglomerate, 91).19) meters thick. To It'll! eMf, 
equio..aIents d part 01 tIw: Abrigo Fcrmr.tion and 
BoIsa Qua,rtzile are known. the Coroni!do 
Saratone. 
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Sedimentary rocks (Upper a.nd Middle Cambrian)
Abrigo Formation (Upper and Midc:Ie Cambrian). 
And 801M Quartzite (Middle Cambrian). 
undifferentiated. 

GRANITOID ROCKS (PRECAMBRIAN y),-MoinIy 
grtIn::rlnriTi! ... rw1C'J1J.\rt1.~e.unf~letito 
foIia!ed. in part ~ GeneraDyin 
stocks, which ahve been ~tde studied. 

PINAL SCHIST (PRECAMBRIAN X)-CNorile schist, 
phy5te, .and soma metaYOlc:aric rocks, 
met-xaric rocks, metaq.Jartzile, rT"1IttaQuar1zi1e 
congion.!rate. and gneiu. One meta""*-aric rock 
dated at 17lS m.y. 

CONTACT - Doned where concaled. 

MARKER HORIZON-Dotted IIA"II!Te concealed. 

DIKES-Showing dip. 

FAUL~ dip. Dorted where concealed or 
irnuded; ball and b;u on doNnlhrown side. 

Strike·~Arrow cOUPle shows relatIVe ctispbcemenl. 
Single olIm)UJ shows mowment cJ active block. 

Mi!;orthrust fauh-Sawteeth 011 upper p!ate. 

Thrust fauh - Sawleeth on upper J:Mte. 

Anticline. 

Inclined ItrQte ;,00 dip d beds. 

EXOTIC·BLOCK BRECCIA- Rock contains ct--ip or 
block inclu5ions cI rock diff.,.nt: from thoM cI 
hosI or other blocks nearby. Typicallyolvolc.aric· 
tectonic Of tedimenlary.tec1<ric ori!jn; eKcIudes 
T l"rtWy megabreccia deposit!. 

Sile 01 u..d or generalized site d sewraI -US,.showing 
uri! penetrated, if known. and depth 01 wei. in 
feet . l00 feel equa/sJO.Smetet"s. 

COLUCTION SfTE- Radiogenically daled rock 
~age in millions ot years. Query before 
symbol where prKlK Iocllion uncertain. 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes, Harold. 

1980, and Newell, R_A., 1973_ 

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

Figure 15_ Distribution pattern of molybdenum in mesquite trees (in 
red) , from Newell, RA, 1973_ 
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Geology 
OlDER OR UNDIFFERENTlA TED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gr<rveI, sand, and silt (Pleistocene atd Plicxene
Mainly alluv!um ol basins; InClude!. some 
ColluVIum and Llnclslide deposits. Generally ish! 
pinkish gnI\I, ~Idy lI'Idur.'.lled, and With poorly 
rounded clasts; Ioc;slly wd lJldu~led 1luckness 
several meters to hundreds d melers. 

e I--;.~------l 
L _______ .J 

Basalt {F'leistocene 10 P!iocene)- u.va I\ows, 
pyroclasnc rocks, imd 5OmI: Intercal3ted ~veI 
ThIckness several meters 10 a lew hundred meters 
in most places. Rocbometncally disted at 0.25. LO, 
and 3.2 m.y. old 

Ex!eT'~1II! andesite and dacite (Miocene lind l..Jpper 
OIigoc:ene)- Lava flows, pyrOClastIC rocks. some 
inlerc.ala!ed epdasril: rocks, and dikes. Mostly 
gray, fi:ne-grained, porphyritJc: rocb; includes 
some very coorse feldspar porphyry ardesite 
rTurkey track porphyry, an 'rUOI'TTlaI t~ of 
Cooper, 1961) Thickness mostly several meters 
to5I!\IefIIJ U!Ma melers. Datedlll24, 25, '1:1. 33, 
and 39 m.y. 
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ExIrusM: rhyolite a;'l(! rhyo&clle (MIocene and Upper 
Otigoc:ene-~va fIa.w, weJded luff, pyroclasnc 
rocks, and some IIlterC3lated epdllStic: rocks. 
Ligtll-gnIY to grayish'Plnk, vlllie 10 Me-gra.ned, 
pofphynnc. CornrnonIy a few tem 10 a lew 
thousand 01 meters !hick. Dated al 23, 24, 25, 26. 
26, 26, and 27 m.y. An addinonal date 01 47 m.y" 11 
substantiaTed, may irdicate the presence 01 
EDcene rocks in the IalNer member 01 The S 0 
VoIcaricsa Cochise Co 

Lower conglomeraTe, grao,oel, and !land (Oligocene and 
Eocene?)-AJI~u:m: commonly 9JCIylSh·red 
de!X)Sils of small, well rounded, ~1lIC 
Clasl$. Mostly several melers 10 a ~ lens 01 
melerslhick 

UPPER CORDILLERAN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENEj:-l.rJv"yr 
voIciIBC rocks- Rhyolile Toandesile !alia flows , 
pyrodasoc rocks, and some inlercalated epclasl':: 
rocks. Dilled al 57 m.y. Possibly yOI.Inger age TO 

MAIN CORDILLEJ<AN (LARAMIDE) IGNEOUS 
ROCKS:- Porphyritic and aplitic inTrusiw rocks 
(Paleocene anel Upper Cll?li!lCeous)- MosTIy lam.:: 
porphyry to dacitlc porphyry in small sTocks and 
plugs and aplilic Ixx.\ies nol associaled ""';th oTner 
grar;Toid sTOCks. DaTed aT 61. 63, 63. 64, and 65 
my_ 

Flullhzed intrusive breCCIa elCacT age unknown. buT 
peneTraTes .• mel thus younger Thilll Uncle Sam 
porphyry 

Rhyodi!cl1e luff ,md ~ Tul! Includes pans of 
Salero FormatlOfl. Sug<trloilf QuarTZ UTITe .• md 
Bronco VolcaniCS. lind all 0/ Red Bay Rhyohle. Cal 
Moullta," Rhyoflle 0( Brown ( 1939) and Uncle Sam 
PJophyry Inclucks local InT ruSIVe bodies and locally 
contains frilglTWlllS 01 eXOTIC rocks ThlC kl'M:'Ss 
commonly severallims of meters to ~r"f 
hundreds 0( melers. Dilled al 66(?), 70. 72. 73. and 
73 m y The Uncle Sam. In Ike TombsTone area, IS 
OOIO?"d 72 my 

Andes!1ic TO daclllc vokanIC brecclil.-JncIuOe5 partS 
cl Sclero Formation, Sugarloaf Quam LaTite, and 
Bronco VoIarK5. and aD of DemeTne Vo!caT'olC$ 
and Silwrbe11 Formation of CourtrighT (]958). 
CorrmonJy contains large blocks cI exonc rocks 
and locally includes 5OIT1e :sedimemary rocks and 
inTrusive rocks. Sever.altens cI meters TO several 
hundreds of meters lhick in most pIoces. 

LO\Wr qU.lrTZ monzonlle and grl'lOdlOrite- Jncludes 
$OrTI(> quarlz dlOrlI"; <tppeMS In small SIOCM 
Locally dSso.:Taled wilh mlrlc"',Jh~ahOIl . Dilled .'1170, 
71.72.73.74.74.74 .• " teI 76m.y. TIwSchl('fnil1 
g"modorll~ ill Tombslorw 15 n rn.y. 

---- Roads and Highways 

-- Dry wash 

_-'-t-i+-H+H- Southern Pacific Railroad 

Explanation 

1-;~~-:T:~7~ 
: ... 'Jg'" •• j 
LL'---~':'!_'---c.:.c.:..:J 

1-------
I PIP. ! '-____ J 

'---"I i "0. I 
~ _____ .......J 

BISBEE FORMATION OR GROUP, 
UNDiFFEREJ'ffiAlU) (LOWER 
CRETACEOUS):-lJpper part cI &bee 
Formanon or Group. undifferen~Ted. and relaTO?"d 
rocks.-1ncJude5 upper plIrt cI Bisbee FormaDOn, 
Mural UmesTooe, Monta, Cintura., WiIoIN 
Canopl. Ap.1che Canyon. SheIIerberger Canyon 
aM Tumey Ranch FormaTIOnS (not Hted If} 
sTra~plvc sequence) 0( the Bisbee GrOl.4l. 
AmoIe Arkose cI Bryant and Kinnason (l954), and 
Angebc Arkose. Consists 0( bJO'o'IIlISh· to fecldiYl· 
arkose. grlIY sill$IOI'Ie, sarv:lsIOl'le. conglomerate, 
and some foWliferous gray brnntooe. Commonly 
SoeIIeI"aI hundred meTers lhick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlq-Stocks of plnkl5h.gray coarse· 
grained rock. Loc.aUy .aMOci.!tted wifh 
mineralization. Dilted i!l1 140. 148, 149, 149, ISO, 
153. 160. 161. 167. 178, 185 m.y. 

Sedimentl'lryrocks (l.oo.oRr Pennlan and lipper 
Pem~oon)-cOl'lSl5ls cI Epitaph D%mhe 
(l..ower PermIan). Colu'oC!I UmestOl'le (l.rJv"yr 
Perm.anl. and Earp FOf'1TIaTion (lower Pel'l1'lian 
aM lJpper Pennsylvarian), undifferenllaTed. 
Epitaph Dolomite is 3 dark· 10 Iigill.gray sJ9ltly 
cherty dOOmite, limesTone, rn.vl, siltstone. a11Cl 
!f,'PSUm, J20.2t() meters duck.. Cotina umestone 
is a medium gray, thick·bedded. $pIl1Wy cherty. 
and sp;m;eIy f05Sihferous limestone 121).~ 
meTers thick. Earp Formalion is II paIe·red 
siIt$lOl'le, mudslooe. shale. and limestone, l2C}.24O 
merenTN::k. 

Horquilla l.Jmestone (~ and Middle 
Penm~rian)-Ught .ptnkJ$h.gn'ly. "uck· 10 tNn· 
bedded, cllerty. fossitiferous limesTone and 
inTercalaTed paie.brown to paje.reddish-gmy 
siltstone tl'laT 1f1Creases In abundance upward. 
Typicaly JOO.490 meters thick. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONIAN)- Consists ITliIinly d Escabrosa 
limestone (Mississippianl- locaUy (Armstrong 
and Silberman, 1974) called Escabrosa Group
and Martin Fonn."lTion (Upper Devonianl, 
undifferentiated. In part d The Chlricahua 
Mountains also indudes Par.xlise Formation 
(l...Ipper MissIssippian) and Portal Formation 01 
SabIns, 1957a (Upper Dewnian). In the Uttle 
Dragoon Mountains and some ad}&cent hills also 
lnc~ 80ck Pnnce u mestone, whose (3UT\il 

and corroorionsho.vsTrongesI affinirieswith 
Miuisstppiiln rocks bot which may mclude some 
Pef1l'lS\,'lvanian rocks. Escabrosa UmesfOM ~ II 
medium.gray, masSIve to thick·bedded. commonly 
crinoidal. che-rty. fossiliferous timestone 9().310 
metl!l$ thick. rv1artin FormaDOn is thick· to Irnn. 
bedded. gray TO brown doiomle. gray sparsely 
fOlS.5iliferous, and some siltsTOM and !landstone, 
9Q.120 meters lhick. P'.uadise FormatKXl isa 
brouJn, f066i/ilerous, sh.aIy ~meslone. Portal 
Formation IS a black $hale and irnesTone 6-105 
meters lhick. 80ck Prin::e Ume:slone is pinkish
gray limestone IMlh a basi!II shale ilnd chert 
con9omerate, oS much as 52 meters thick. 

SEUiMENTARY ROCKS {LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-El Paso umeslone 
(u.wer Ordovician and LIpper Cambrian), Abrigo 
FormaTIOfl (Upper and MidcIe Cambrian). and 
Balsa Quartz (Middle Cambrian), 
undifferenIiaTed.- El Paso Limestone is a gray, 
lhin-bedded cherty imeslOM and dolomite 90 
meters 10 aOOuI 220 meters thick. Abrigo 
Formation is a brown, Thin·bedded fos.siiferous 
limestone. :oandstone, QI,IiIrtziTe. and shM, 210-
240 meters Thick. Balsa Quam:ite is a brOUlfl TO 
white or purpIish.gray. dock·bedded, coarse· 
grained quartzite and sandstone with a basal 
conglomerate. ~UI) meters ttJK:k. To the easT, 
equr.ulents cI parT clthe Abrigo Formation and 
BoIsa Q,wtzite are kl'lOlAll'l as Ike CoI'l.'lMdo 
Silrv:1stone. 

- -- -- Government Reservation Boundary 

--------- Aqueduct 

A------A' Cross section line 
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Flight line 

SNtmmtary rocks (LIpper and Middle Cambrian)-
AbfW Formation (Upper and ~ Carnboan), 
and BoIsa Quartzite (Middle Cambrian), 
undifferellhated. 

GRANlTOtD ROCKS (PRECAMBRIAN y):-Main!y 
gr.m:xIionTe and quartz monsonite, unfoi.aled TO 
Joliated, 11'1 pan metamorphosed. Generally in 
stocks,....nich ahw been ~ttle studied 

PINAL SCHIST {PRECAMBRIAN X)- Chlorite schist. 
phyllite, and some metavolcanic rocb, 
metavolcaruc rocks. melilquartZlIe, metC!lqUilortrite 
c()ll!jomeTate, and gneiss. One metavokanic rock 
dated at 1715 m.lI. 

CONTACT - Dotted where concealed. 

MARKER HORIZON- DotTed whell? conce.aled. 

DIKES---Showins dip. 

FAUL TS---Shov.-mg dip. Dolled u.ohere concealed or 
Intruded: baJI.and bar on downthrown SIde. 

Nonn.' 

Sttike·slrp--Arrow couple shows relat~ displacemenT. 
Single arrow shows rrovernent cI i!lCrive block. 

Major Thrusl fault-Sawteeth on upper Pilte . 

Thrust laull--Si!iwteethoo upper PilTe. 

AntlCline. 

locSned STrike and dip ol beds. 

EXOTIC·BLOCK BRECCIA- Rock contam~ dip or 
block indusaons cI rock different from those of 
host Of oTher blocks nearby. T\lPlCaJiycl voIcarac· 
tectonic or sedimentary-tectonic origin: e.ccludes 
TmlC!lry megabrecoa deposiTS. 

Site cI IUd Of gerwm.hzed Slle ol several wells. showing 
unit penelraTed. if kf'lOYoll'l . and deplh of well. In 
feet. 100 feet equals 30.5 meters. 

COUECTlON SITE- ROOiogenic&lly dated rock 
showing age in millions of years. Query before. 
symbol where precise Iocdtion uncertain. 

Index contour line 

Contour line 

Contour interval: 25 gammas 

• 
• 

1. 

................... --. 

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

1980, and Newell . R.A _. 1973_ 

By Jam es A Briscoe 
James A_ Briscoe a nd Associates 
Tucson, Arizona 

Figure 16. Aeromagnetic map of the Tombstone area_ 

From Residual Aeromagnetic map of Southeastern 
Arizona, Sauck, W.A. , and Sumner, JS, 1970. From 
Andreason, G .E_ , Mitchell, eM_, and Tyson, NS, 1965 
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Geology 
otDER OR UNDIFFERENTIATED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):
Gravel. sand. and sill (P\ei$tocene and PIiocene
Mainly alluvium ol basins; includes SOI'Tle 

colluvium and bndslide c\eJXlSits. Qel1e'1"3lly light. 
pinkish gray, weakly indurated, and with poorly 
rouncJroc~ts;locaIIy wdindur;,I~. Thickness 
several meters to hundreds d melers. 

8asaIt (F'leistocenetoP!iocene)- uVllI\ows, 
pyroclastic rocks, and some mtercaJa,led gravel. 
lluckness several meters to a lew hW"ldred meters 
in mo5I places. Radiomelncaly dated at 0.25, 10, 
and 3.2 m.y. old 

Extensive aMes!e and daclle (Miocene and lipper 
OIigacene)- Lava f\ow$. pyroclastic rocks., some 
inTercalated e~la.sril: rocks, and. dikes. Mostly 
gray. fine-gramed, porphynbc rocks; Includes 
some very coorse feldspar porphyry aMesile 
(Turkey track porphyry, an .mormill term at 
Cooper, 1961) Thickness mostly several meters 
10 5e\Ierallen.s of melers. DaTed III 24, 25, 27. 33, 
and 39 m.y. 

Extrusive rhyolite and rhyodaciTe (Miocene and Upper 
OIig¢cene- Lava 1b.Ys, welded nJff, pyroclastic: 
ro:~, and some inTercalated ePci.astic rocks. 
Ught-gray 10 grayish·pink, vitric to fine.grained, 
porphyntic. Commonly II few lens to a few 
Thousand of meTers thick. Daled.!ll 23, 24, 25, 26, 
20, 26, and Z1 my. An addinonal date of 47 m.y., if 
sobstanti<'lted,m.!IYirdicatethepresenc:eol 
Eocene rocks In the ~r member of the 5 0 
Vok:arics 01 Cochise Co. 

!...ower c~te, gravel, and !.lind (Oligocene ~nd 
Eocene?)-Alluvium; commonly graYlsh·red 
deposits 01 smaIl, weD rouMed, ro:)rlVOicarw:: 
clMts. Mostly 5eWraI meters to a lew tens 01 
meters thick. 

UPPER CORDILLERAN (LARAMIDE) IGNEOUS 
ROCKS {LOWER PALEOCENE):-Lower 
wlcantC rocks- Rhyolite to .!Ioc\esite 1;w;\ Hows, 
pyroclastic rocks, .!Ind !IOITII! intercalated e~lastic 
rocks. Dated at 57 m.y. Possibly yOUlger age to 

MAIN CORDILLEkAN (LARAMIDE) IGNEOUS 
RQCKS:-Porphyritic and apiitlC nt rusNe rocks 
(Pi1l«ICene and Upper Cretaceous)- Mosdy lauric 
porphyry to dacitic porphyry m small stocks and 
plugs and aplitic bodies nOI .!I$5OCi<'IlOO I.Uith other 
granitoid stocks. Dated at 61, 63. 63. 64. and 6S 
m.y. 

Fluidl:led inlruSlve breCCla - elCact age unknown. but 
penet..,tes . • md thus youog.:r than Uncle Sam 
porphyry 

.e [-------;,------1 
L __ ---.--l 

Rhyodacite tuff and welded tu ff. Includes P')rts of 
Sltktro FOIlTIIIUOfl. ~rloaf QUlIrIlla1l1t'. and 
8roo<:0 VolcanICS. and all 0/ Red Bay Rhyolite. Cat 
Mounlam Rhyolite of Brown (1939) and Uncle Sam 
Prophyry Includes local Inlru$l\l(' bodies and locally 
COfllillnS fr;!9menrs of exotIC rocks. Thickness 
commonly 5eIIerailens 01 meTers to several 
hundreds of meters. Dated.!ll 66(?). 70. 72. 73. and 
73 m.y. lhe Uncle $.!1m. In the Tombstone area. 15 

dared n m.y 

• 

• 

• 

• 

• 

r---~-:--l 
L ______ J 

Andesitic to ditciric wlcaric breccia.-Includes parts 
0/ Solem FormaMn, Sugarloaf Quam LAtife, and 
Bronco Vok:aria, and all of Demetrie Voicarics 
and Siluerbell FOnT\illriorl 0/ Courtright (1958). 
Commonly contairl$large blocks 01 eJtOric rocks 
and locally includes some se<imentary rocks &nd 
intrusiw rocks. Several tens 0/ meten to ~ 
hurw:lreds of meters thick in most p0ces. 

lower quartz manzon" e and graodlOflte- lnclude$ 
some qUllrtZ diorite; o"lppl!.!I rs in small stocks. 
loc.!llly .!ISSOCIi'Ted with mifl('rali:la tion. D.!I red at 70, 
71.72.73. 74. 74, 74 .• md 76m.y. The Schiefmn 
9TilTlodontt' dt T umbstone IS 72 m.y. 

Roads and Highways 

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

+++++++-H+tH+i- Southern Pacific Railroad 

- -- .-- Government Reservation Boundary 

-------- Aqueduct 

A----A· Cross section line 

Explanation 

BISBEE FORMATION OR GROUP, 
UNOIFFERENTIATED (LOWER 
CRETACEOUS):-l..!pper part 01 Bisbee 
Fom'Iation or Group. undiffere~ted, and reIltted 
rocks.- lnclude5 upper pan d Bisbee FOt'1T'IlItlOfl. 
Mural Umestooe. Morita, CintuT<l. W1llow 
Canyon. Apache Canyoo, Shellenberger Canyon 
and Tumey Raoch FOITfIij.ooos (not b led III 

stT<lbgraphic sequence) 01 the Bisbee G1'OIA), 
AmoIe Arkose d Bryant and Kinnison (1954), and 
AngeIic Arkose. Consists 01 brOONnish· to reddish, 
arkose, gray sillstone, sandstone, conglomerate, 
and some f~erous gray bmestone. Commonly 
several hundred meters ,'*:k 

GRANTTE AND QUARTZ MONZONITE 
(JURASSlC)---SIocks 01 f.'nJush-grdy coorse 
grained rock. Loclllly assoc:iated with 
ITIin£nIlizarion. Dated at 140, 148. 149, 149. ISO. 
153, 160.161. 167. 178. 185 m.y 

Sedimerury rocks ~r f'mrMan and Upper 
Pe~~nk~tsclEpitaph Dolomite 
(lDwer FYrman), Colina umeslone (lower 
Pennan), and Earp F()fTT'I3tion (lower Permilln 
and Upper Pe~flan), undifferentiated. 
Epnaph DoIorrite is a dark· to light·gray slightly 
cherty ddomite, Hmestone, marl , sillstone. arod 
gypsum, 121).28) meters thick. Colina limestone 
is a medium grAy. thick·bedded, sparsely cherty, 
and 5p<)rsely fossiliferous limestone 120-28) 
meters thick. Earp FOTTMriorl is a pale-red 
siltstone, mudstone. $hale. and imestone, 12().240 
mete-sthick. 

l-bquilla l..imestone {Upper and Middle 
Pernsylvarlan)-Ught.~5h.gray, thick· to dun· 
bedded. cherty. fossiliferous limestone and 
intercal.!lted paIe.orown to paJe·reddish-gray 
silts!One that increases in abundance upward. 
TypicaIy:J»-490 meters lhick. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONIAN}--Consists mainly d Escabrosa 
Limestone (Mississippian)-locaDy (Armstmng 
and Sibennan, 1974) called Escabrosa Group
and Martin FormaOOrl (Upper [)ewni.!tn), 
undifferentiated. In potrt 01 the Chirit:ahua 
Mountains also includes F'.!Iradise FOI'T1\1Irion 
(Upper Mississippian) and Portal Formation of 
Sabins, 1957a (l.Jpper Devonian). In the ullie 
Dragoon Mountains and some adjacent hiDs also 
iocludes Black Prince umestone.1IoIhose fau".!1 
.!Ind correlation show strongest affinitiH I.Uith 
Mississippian rocks but which may include some 
Pemsylvanian rocks. Esca.brOSll Umestone is a 
medium.gray, mauive 10 thick-bedded. commonly 
crinoidaI, cnerty, fossiliferous limestone 90-310 
meters thick. Martin Formation is duck· to thin· 
bedded. grllY to brown ddomite, gray sparsely 
fossiliferous, and some siltstone and sandstone, 
90-120 meters thick. Paradise F()mI.!Ition is a 
brown, f0s.si6/erous, shaIy MTtestone. Portal 
FQJTniItiQoii a blac:kshalear.::l ' !TWStone6-1QS 
meters thick. BIlM::k Prince Umestone is pinkish. 
gray limeslone "";th a basal shale and chert 
conglomerate. os rouch as 52 meters thick. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-8 Paso limestone 
(Lnwer Ordovician and Upper Cambrian), Abri90 
FOI"I'n.!Ition (Upper and Middle Carnbrii'ln), and 
BoIsa Quartz (Middle Cambrian). 
undifferentiated. - B Paso Umestone is a gray, 
thin-bedded cherty limestone and dolomite 90 
meters to about 220 meters thick. Abrigo 
Formation is is brown, thin·bedded fossiliferous 
limestone, sardstone. QU2lrt zite. and shale, 210-
240 meters thick. BoIsa Quanzite is a brown to 
white or purpIish-gray, thick·bedded, coarse· 
grained quanzite and sandaone ""';th a basal 
congiomerate, 90-19) meters thick. To the east. 
equivalents 01 pari d the Abrigo Formation ard 
E!ob;, Quartzite are known as the Coronado ........ ~. 

F~:-~~l 

--t-----
---+ 

o {OTgl.f' 
'01 

Sedimentary rocks (lipper and Middle Cambnan)
Abrigo Fonrotion (Upper and Middle Cambrian). 
and BoIsa Quartzite (Middle Cambrian), 
undifferenhated. 

GRANITOiD ROCKS (PRECAMBRIAN Y):-Mainly 
gtanodiorite and quartz n-onsonite, unloliated to 
folia ted, i'\ par! metarT1Ql'Pho5ed Generally in 
stocks, ....nch ahve ~n tittle stuc6ed. 

PINAL SCHIST (PRECAMBRIAN X)- ChIorite schisT. 
phyIi!e, and some metavolcanic rocks, 
metavolcaric rocks, metaquanZlle. metaqUamite 
c~te, and gneis&. One metllvcicaric rock 
datedat 1715m.y. 

COf'ITACT - Dotted where concealed. 

MARKER HORIZON- Doned v..rhere concealed. 

FAULTS--ShoMng dip. Dolled where concealed or 
intruded; baJI MId bar on do.vnthrOlWl1 SIde. 

Nom'" 

Strike.slip-I\rrow couple shoo,t..os reLallw disp0cement, 
SingI.e armw shooIs movemenT 01 acrioJe block. 

Major thrust fauh-Sawteeth on upper plate. 

Thrust faull - Sawteeth on upper plale. 

Anhc~ne. 

lnctined strike and dip 01 beds 

EXOTIC-BLOCK BRECCIA- Rock contains clip or 
block inclusions eX rock different from those of 
nost or other blocks nearby. Typically 01 voIcanic
tectonic or sedimentary-tectonic: o!ijn; exclude5 
Tertiilryfh:'90."Ibrw..ci. ... df:~ts. 

Site cI v.d or ~zed site 01 several wells. sho,r.,ring 
uri! penetrated. if knoo.o.n. and deplh 0/ wei, 10 

feec.lOOfeetequa)s 30.5meters. 

COllECTION SITE- Rac:!iogenicaUy d/lted rock 
sho,r.,ring age in millions 01 years. Query before 
symbol where precise Ioc~tion uncertain. 

-150 Gravity contour line 

Contour interval: 5 milligals 
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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 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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SUMMARY Of GEOLOGICALLY -I/IIOIC"1£0" ORE IN THE TOMBSTONE IIASJ" 
BETWEE" 0 - 1,000 FEET BELOW CURRE HT SURFACE 

TOMS Of ORE 

lOlit GRADE OPEN PIT ORE 

1 . TR"".QUIlITY- COtHEN -
TIOM GRA/IIO CENTRAL 528&0000 
UEA OPEN PIT 
ICONSERVATIVE EST. 1 

TOTAL lOW GRADE 52840000 

HIGH GUOE UNDERGROUND ORE. 

2. EMPIRE ANTICLINE' 
ITS PROJECTIONS 

3. ROLLS , FISSURES 
SOUTHweST OF AXIAL 
PLANE OF EMPIRE 
ANTIClINE 

4. TOMBSTONE EXTENSION 
noel. EMPIRE 
AHTICLII'IE • AOl l S 
, FISSURES 

TOTAL HIGH GRADE ORE 

GRAND TOTAL GROSS 
CONTAINEO META L IN 
THE TOMBSTONE USIN 
IET_EEN 0-1 , 000 FT. 
SHOW CUAAEHl SURFACE 

1510000 

265DOOO 

4220000 

6UOOOO 

AVERAGE 

GRACE OF 
GOLD 

.021 

.021 

.2' 

.2' 

.2' 

TOT AL 
OUHees Of 

OF GOLD 

TOTAL 
DOLLAR 

VALUE AT 
1400 COLO 

"09640 443856000 

1109640 443856000 

329700 131880000 

505&500 222600000 

886200 354480000 

1772400 708960000 

2882040 1152816000 

AVERA.CE 
CRAOE OF 

SI LVER 

• 

TOUL 
TOTAL DOLLAR 

OUNCES OF VALUE.AT 
OF SILvER 110 SILVER 

, .65 87186000 871860 000 

1 . 65 87186000 871860000 

25.89 '06'7300 406473000 

25.89 68608500 686085000 

25.88 109255800 1092558000 

218511600 21851UDOD 

305697600 3056976000 

AVERAGE 
GRADE OF 

COPPER 

2.01 

2.01 

2 .01 

• e 

TOTAL 
POU NDS OF 
OF COPPER 

3155700 

5326500 

8482200 

lOTAL 
DOLLAR 

VALUE A1 
., COPPEll 

3155700 

5326500 

UB2200 

16964400 16964400 

16964400 169&.U OO 

• 

AVER ... CE 
GRAOE OF 

LEAD 

TOUL 
POUNDS Of 

LE AD 

• 

TOTAL 
OOLL",R 

VA LUE AT 
'.50 LEAD 

51,91 81498700 407(.9350 

51.91 1375C1500 60780750 

51.91 21 9060200 109530100 

438120400 219060200 

438 120400 219060200 

e 

AVERAGE 
GRA DE OF 

liNC 

. 84 

.84 

.84 

• 

lOUL 
POU NDS OF 

e 

TOU L GROSS 
DOLLAR METAL 

VALUE AT VALUE 
llNC ', 40 llNC I GtotV) IH • 

o 1315716000 

o 1315716000 

1318800 527520 582785570 

2226000 890400 983682650 

3SHBQO 1417920 156U68220 

7089600 2835840 3132936440 

7089600 2835840 HU652440 

• • 

AvERACE 
VALUE 

PER TOH 

24,9 

24.9 

371.201 

371 . 20 1 

371 . 20 1 

371.201 

• 

"1J 
OJ 
to 
CD 

ru 
C) 



I DE NT IF UD 

Demonstrdted 

HCdsured I Indicdted 

~ 
~ 
"- R ESeR V ES Q 
u 
'-

..., 
~ 
c 
.~ 

'" ... 
~ R E u ~ .... ... 

5 ~ c.. 
"- + 8 - f-

"' ..., 
Cl ~ 
::. c 

'" '0, ... 
1 
0 

'" I 

~ 

TOTAL RESOURCES 

UNDI SCOVER£D 

HYPOTH ETICAL 
(jn l'.no o,.m 

Inferred districts) 

I 

S 0 U R C 

+ + 

I I 
Increasing degree o f 
geologic assurance 

SP£CUVITIVE 

(in undiscovered 
districts) 

+ 
r S 

+ 

I 

t 
'" '" o .: 
" ~ " .~ 
>- ~ .,-" ", ." ~ 

" t.)'" 
C 

.~ " 
~, ...... 
~ ~ 

" 0 ... c 
" 0 
c " 
~ " 

FICL'Kr: ·1.,-CI;IS!'i iliClliflll (If ;\ l illl'r;!I RL' :-,ollrCl':-. Froll l U .S. Blln':1I1 l d' ~ Ii"l"~ ;11 1(\ U.S . 
(;l'olop;ic;1i SlInT\' (I !l(i':1 , 1'. :\ 2) . 

,\! e~sur e d : \ '!at eria l whose qua lit y and quantit y haH been estimated, "'i thin a 
margin of error of less than 20 percent. from analyses and measurernent ~ 
from c lose ly spaced and geologically well-known sample site5. 

Indicated : \!aterial who~e qual ity aod quantity ha\'e been es timat ed partly fro nl 
sa mpl e analyses and measurements and partly from reaso nable .<:eologic. pro
jections. 

Demonstrated: " collecti\'c terlll for th e SUIll of lIlat('fials in both \l leasured a nd 
indicated resources . 

Inferred : Matnial in unexplored bllt idcntifi ed deposits w hose '1l1alil), and "7." 
have been estimated tl O the basis of geo lo.<: ic ev id e nc e and projec t ion . 

Ide n ti fi cd -subeconomic resources: Known deposits not no,,' economica ll y minabl e . 
I'aramargi na l : The pUrlion of suheconolllic resnurc('s tha t (a) is almos t eco n nrni 

ca lly p roducible Or (h) is no t commerrially available so lely hecause of le!')'al 
o r politica l ci rcunutances. 

Subm:lrgina l : The portion o f subeconoJl1ic rC5"\Irc.cs whirh ,,'OI l1 d require a suh· 
stantially higher price (mo re than 1.~ time; tile price at th e time.of deter· 
mination) o r a major cost- reducing advancc in technology to become economi c. 

Hypothe ti cal re sou rces: L'"discO\'Cred ll1:lterial5 that Illa y reas llnably be cxpcct ed 
to exist in J. kno\\'n lT1ini n .~ distric t und er kn n\\'n geologic cOlldition) . Explor;'\ . 

tion that c o ,dirlll~ their ('xistt..'n r c ;\IHI rc \ 'c ;ds (1'Ian(il ~ ' :11\<1 qll :d ;t y \\ ill I"" 

nlit their reclassificatioll :15 :l. rcscn'c (If idcl1tilied · sui>cC(IIHlIlli r r C!'iP l l r (I' 

Spec ulative. resources: Und iscove red tll:l.tcri :lI s th :u Ill a r ( ,f CUI l,i th c r ill kn c,\\'!\ 

t ypes of ckpns its in a fa\'orable geologi c ,e tting ,,·hcrt· no> dil'u\'C rin ha",' 
been madc o r in as-yet·un know" types o f uCJ.los it s d,at "'I II:l ill til be r CC llS' 

nizeu. Explora t ion that confirms their existcnce and rn'ca" quantit), an d 
q ualit y \\' ill perrnil their reclassificatiun :l.S rcscn'c:s (I f id (, ll t iflt·d . s\lh (~r p: Hlf l1 i(" 

resoll rees . 

e 

e 

e 

. : 
i 
I 
I 

. : 

• 

I 

. 1 

., 
e· 

• 

• e 

• e 

• e 

• 



• 

• 

• 

• 

I. e 

• e 

• e 

• 

Measu red 

Indicated 

Inferred 

Hypothetical 

Page 27 

DEFINITION OF ORE RESERVE TERMS 

as used by James A. Briscoe & Associates, Inc. 

Identified resources for which tonnage is computed from dimensions 
revealed in outcrops, trenches, workings and drill holes and for 
which grade is computed from the results of detai led sampling. The 
sites for inspection, sampling and measurement are spaced so 
closely, and the geologic character is so well defined that size, 
shape and mineral content are well established. The computed 
tonnage and grade are judged to be accurate within limits which 
are stated, and no such llmit is judged to be different from the 
computed tonnage or grade by more than 20 percent. 

Identified resources for which tonnage and grade are computed 
partly from specific measurements, samples or production data, and 
partly from projection for a reasonable distance on the basis of 
geologic evidence. The sites avai lable for inspection, measure
ment and sampling are too widely or otherwise inappropriately 
spaced to permit the mineral bodies to be outlined completely or 
the grade to be established throughout. . 

Identified resources for which quantitative .estimates are based 
largely on broad knowledge of the geologic character of the 
deposit, and for which there are few, if any, samples or 
measurements. Continuity or repetition is assumed on the basis of 
geologic evidence~ which may include comparison with deposits of 
similar type. ~odies that are completely concealed may be 
included if there is specific geologic evidence of their presence. 
Estimates of inferred reserves or resources should include a 
statement of the specific limits within which the inferred 
material may lie. 

Identified resources for which tonnage and grade are poorly known. 
The sites available for inspection, measurement and sampllng are 
inaccessible or have not been thoroughly examined in the field. 
Generally all of the parameters necessary for calculating 
reserves fi.e. volume and grade) are based on geologic projections 
or assumptions. 

u.S. Geological Survey, 1975, Mineral Resource Perspectives 1975: U.S. 
Survey Prof. Paper 940. 

Geo l. 

Prcparr d by Jamc. A . B,.,. cuc 

James A. Briscoe & Assoc iates, Inc. 
Tucson. Arizona 

(C) Copyright , 1982 by James A. O,iscoe & As sociates. Inc . 
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COST FIGUR ES ON MINING AND PROCESSING TOMBSTONE ORES 

FROM CHARLES ESCAPULE, OCTOBER, 1982 

1. In State of Mai ne 

5 .82 oz. Ag i n gob & 0.029 oz. Au 

or $58.20 Ag + $11.60 Au = $6 9 .80 

In average rock around vei ns it runs 

0.22 oz Ag & 0.017 oz. Au 

or $ 2.20 Ag + $ 6.80 Au = $ 9.00 

At T.E.I., it costs $.62/ton to mine $ $6.80 to proces~ for 
a total cost of $7.42 + strippi ng of 0.21 tons x .62 = 7.42 
+ .13 = $7.55 

Concluded: 

You couLd mine $10.00 rock profitabLy. 

James A. Briscoe & Associates, Inc. 
Tucson. Arizona 

Prepared bV Jame. A. Brflcoe © Copyright, t982 by James A. Briscoe to Associates, tnc. 



l. 

CALCULATION OF TOTAL TONNAGE OF 

TOMBSTONE BASIN WORKINGS 

--NOT INCLUDING STOPES--

Total footage all headings is 156,160 

Assume headings were 7' x 6' - a generous figure - could have 
baen more Like 6' x 5', but higher figure will make up for 
unmapped headings. 

7' x 6' x 156,160' = 6,558,720 ft - 12 f /ton = 546,560 

The recorded tonnage mined from 1908 to 1934 was 608,345 tons -
close to the calculated headdings - tonnage. 

Also, the 71 Mineral Ltd. heap was - 750,000 tons -
Assume the development tonnage was 1/2 mined tonnage - 546,560 

Prepared by Jame. A. Brbcoe 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 

© Copyright, 1982 by James A. Briscoft & Associates. Inc. 



l 

SUMMARY OF POTENTIAL OPEN PIT ORE IN 

HEAD CENTER, CONTENTION AND GRAND CENTRAL AREA 

Conservative - ore to 400 feet below the surface 

32.9 million tons 

average 0.021 Au X $400/oz. = 
1 .65 A 9 X $ 1 0/ oz. = 

or 

$ 8.40 
16.50 

$24.90 

690,000 oz. Au X $400 = $276,360,000 

54,285,000 oz. Ag X $ 10 = $542,850,000 

Optimistic -

Prepared byJamn A. 8,t.coe 

------------
$819,210,000 

ore to 530 feet below su rvace - approximate ly the 
Contention #6 level. 

57 million tons 
(same average grade as above) 

or 

1.197 mm oz. Au X $400 = $ 478,000,000 

94.05 mm oz. Ag X $ 10 = $ 940,050,000 

$1 ,418,050,000 

James A. Briscoe & Associates, Inc. 
Tucson. Arizona 

© Copyrighl. 1982 by James A. Briscoe & Associates. Inc. 



ESTI MATE D 0 E RESERVES ALONG THE CONTENTION DIKE 

FROM HEAD CENTER TO GRAND CENTRAL 

--3,300'--

Estimated from PLate VIII - ButLer & WiLs on 

I 0 to 2 Le veL 

570' wide X 150' deep = 85,500 sq. ft. 

II 2 to 3 Le veL 

500' wide X 100' deep = 50,000 sq. ft. 

III 3 to 4 Le ve L 

400' wide X 100' deep = 40,000 sq. ft. 

IV 4 to 5 Le veL 

250' wide X 100' deep = 25,000 sq. ft 

V 5 to 6 Le veL 

160' wide X 90 ' deep = 7,200 sq. ft. 
-------
207,700 

207,700 X 3,300' = 685,410,000 12 f /t = 57 mm tons 

STRIP RATIO 

1. 1/2 [240' X 240'] = 28,800 sq.ft. 

2 • 1/2 [1 80' x 160'] = 1 4 ,400 sq. ft. 

43,200 

43,200 X 3,300 = 142,560,000 f - 12 f /Ton 
= 11,880,000 waste/ton 

11 .88 
Waste/Ore ratio = ----- = 0.21 Waste/Ton 

57.00 

Assume are vaLue of $20/ton - recoverabLe 

4It 57,000,000 Tons X $20/Ton = $1,140,000,000 

Prf!par~d by Jome. A. 8ri,coe 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 

© Copyrlghl , '982 by James A. Briscoe & Assoclales, Inc. 



CO NSERVATI VE ORE RESERVE ESTIMATE 

Assume disseminated mineralization average at $25/Ton extends 
100' out from centers of dikes, along 3,300' length 

1. 160' X 140' = 22,400 sq. ft. X 3,300 = 73, 920 ,000 

- 12 = 6,160,000 Tons X $25 = $154,000,000 

2. 230' x 150' = 34,500 sq. ft. X 3,300 = 113,850,000 

- 12 = 9,487,500 Tons X $25 = $281,875,000 

3. 1/2 h (a+b) = 1/2 200 (300 +110) = 41,000 sq. ft. 

X 3,300 = 135,300,000 f - 12 = 11,300,000 tons 

X $25 = $281,875,000 

4. 1/2 bh = 1/2 (160 X 270) = 21,600 sq. ft. 

X 3,300 = 71,280,000 f - 12 = 5,940,000 Tons 

X $25 = $148,500,000 

TOTALS 

119,500 sq.ft. X 3,300' = 394,350,000 - 12 f /T = 32,862,500 T 

X $25/Ton = $821,562,500 

Assume gross of $3.858/Ton, as per fall of 1982, 

then 

32,862,500 Tons X $3.858 = $126,783,520 
(gross before 8riscoe) 

Assume 10% available for distribution, 

then 

$12,600,000 X 40% = $5,040,000 

T.D.C. Royalty 

32,862,500 mi llion tons X $0.602 = $19,783,225 

Prepared by Jamc. A . ad.cae 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 

© Copyrlghl, 1982 by James A. Briscoe & Associales. lnc. 
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