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THI S DATA IdAS COLLECTED BY DAN ADAMS FOR JIM BRI SCOE AND ASSOC. AT THEIR 

TOMBSTONE~ ARIZ. PROPERTY ON 4-5-85 AND 4-6-85 • 
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t1 A P UNC NUCLEAR INDUSTRIES 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CONTROL UNIT S/N: AG-001-011 
SOFTWARE REV: AG8F97_9 

CD ELEMENT UtHTS ASSA'r' ER CALIB DE SCRIPTION 
------- ----- ---------------------

1 S T L ~!ER OZ/ TON FACE AG-1)2-02-1)1)8 I) TO 31)0 O/ T 032585 
-::' ANTIMOWr' . , FACE AG-1)2-02-008 ,- / . I) TO 3.32% 032785 
'J S ILVER DZ/ TDN PRO BE AG-1)1-1)1-I)01 '- ' I) TO 3 (1) OZ/ TON 1)21485 
4 ANTIMONY /~ F'F':O E:E HI; - (I 1 - I) 1 - (I I) 1 I) TO 3 .32% 021585 

•••••••••••••••••••••••••••• •••••••••••••••••••••••••••• ••• ••••••••••••••••••••• 
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• • ....... ~ ........ ~ ........ ~ ........ ~ ........ ~ ........ ~ ........ ~ ........ ~ . • re 0_ 0_ r-e ~ ~ 're 
nATA I D :~ 2001 

y~l 
DATA ASSA'( ELEMENT CD T I r1E DEPTH 

~HJr-1BER (S ECS> (FT> 
------ ----- ------- -----

;( yt! 1 2 .0 0Z/TON S ILVER 1 60.0 O. I) 

-=- 2.8 OZ/ TON S: ILVER 1 6 0.0 O. I) L-. 

':> 51.4 OZ/ TON S ILVER 1 60.0 O. 0 

~t~/~ 
',J 

4 1.5 DZ / TDr'l SI LVER 1 60.0 O. 0 
r: 7. (I OZ/TDr'l S I LVE~: 1 60.0 O. 0 " .1 

J\ \ ~ \ 6 1 .;:: OZ/ TON :';: ILVER 1 60.0 O. 0 
7 0.5 OZ/TON S: ILVER 1 60.0 O. 0 

I<. ~ ' 8 0.9 OZ / TON S ILVER 1 60.0 O. 0 Dr ~ \ 9 1.3 OZ/TON S:ILVER 1 60.0 O. 0 

::if 
1 I) 2.4 OZ/ TON S: ILVER 1 60.0 O. 0 
1 1 12. I) OZ/Tm~ :~: I LVER 1 60 .0 I). 0 
12 O.OOZ/TON S:ILVER 1 60.0 O. 0 
1':> 3.5 OZ/TON S ILVER 1 60.0 O. 0 • ,_I 

14 161.8 OZ/TON S ILVER 1 60.0 O. n 

~~ 15 145.9 OZ/TON S ILVER 1 60.0 O. 

~~ 
16 0.3 OZ/TDr'l S ILVER 1 3.:::. 0 o. 
17 2.2 OZ/ TON S:ILVER 1 2:2. 0 O. 
18 0.6 OZ/' TON S ILVER 1 60.0 0. 
19 0.5 OZ / TON S ILVER 1 60.0 O. I. 

20 3.2 OZ/TON S ILVER 1 60.0 O. 0 
21 0.2 OZ/TDr'l S: I LVEI': 1 60.0 O. 0 
22 1.1 OZ/TON S ILVER 1 60.0 O. 0 
23 1.70Z/ TON S:ILVER 1 6 0.0 O. I 

-

24 0. 3 OZ/TON S ILVER 1 60.0 O. 
25 1.4 OZ/ TON S ILVER 1 60.0 O. 
26 O.OOZ/ TON S I L ~t'ER 1 60.0 O. 
~::? 1.5 OZ/ TON S ILVER 1 60.0 O. 
28 1.4 OZ/ TON S ILVER 1 60. I) O. 
29 0.4 OZ/ TON SIL ~r'ER 1 60.0 O. 0 
.30 0.2: OZ/ TDr'l S: ILVER 1 60 .0 O. 0 
31 0.9 OZ/TON S IL ~/ER 1 60.0 O. 0 
32 O.OOZ/ TON S ILVER 1 60.0 O. 0 
'J'"j 
' ." .. ' 1.5 OZ/ TON SI LVEI': 1 60.0 O. 0 
34 O.OOZ/ TON :-; I LVER 1 60.0 O. (I 
~. <= 

'':' '-' 0. 8 OZ/ TDr'l SI LVER 1 6 0.0 O. 0 
2:6 1.4 OZ/TON S: I L ~"'ER 1 60.0 O. 0 
.-, -:-
,:' " 5.3 OZ/ TON S IL~/ER 1 6 O. 0 O. I) 
'-'0 _,)t .• l 12.2 OZ/ TON ,S ILVER 1 60. O. I) 
''jQ 
' .• ' , I' 14.7 OZ/ TDr'l S I L'·.·'ER 1 60 . O. 0 
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DATA I D !~ 200;::: 

DATA A ~:S: A'r' ELEMENT CD Tlt1E DEPTH 
NIJt1BER ( .5:E(: :~:) (FT) 
------ ----- ------- -----

1 0.5 OZ/ TON :S: ILVER 1 60. 0 I). I) 
2 O.OOZ/ TON S: IL~/ER 1 60.0 I). 0 .-, O.OOZ/ TON SILVER 1 60.0 O. 0 ":' 
4 0.70Z/ TON S:ILVER 1 60.0 I). I) 
C' 
, ) 1.4 OZ / TON S ILVER 1 60.0 O. 0 

• 
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DATA I D ~~ 2003 

DATA ASSAY ELEMENT CD T I t1E DEPTH NUt1BER C.;:ECS:) (Fro ------ ----- ------- -----

1 0.1 02/ TON S ILVER 1 60.0 o. 0 2 1.2 02/TON SILVER 1 60.0 O. 0 'j 0.9 02/ Tmi S: I L ~/ EP 1 6 0.0 o. 0 '-' 
4 1. (' 02/TOt~ S: IL "/ER 1 60.0 o. 0 c 0.2 02/ TON s: I L"/ER 1 60.0 O. 0 
" .) 

6 1.00Z/ TON S: I L ~/ER 1 60.0 O. 0 (' 0.2 OZ/TON S ILVER 1 60.0 O. 0 8 O.OOZ/ TON .5: 1 LVER 1 60.0 o. 0 9 0.3 OZ/ TON S ILVER 1 60.0 O. 0 10 1. 2 OZ/TOt~ S IL~"ER 1 60.0 O. 0 11 0.1 OZ/TON S ILVER 1 60.0 o. 0 12 O.OOZ/TON ~~: I L ..... ER 1 60.0 O. 0 1 ':' ~, O.OOZ/ TON S:ILVER 1 60.0 O. 0 14 1.1 OZ/TON S ILVER 1 60.0 O. 0 15 1.4 OZ/ TON .S: I L ~/ER 1 60.0 O. 0 16 0.4 OZ/ TON S: IL ..... ER 1 60.0 o. 0 
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/' j/1A.. 0{ <it L."...", 

DATA ID :~ 

DATA 
t'RIMBER 
------

1 
2 
.-. .. :1 

4 
5 
6 
'7 , 
8 
13 

10 
11 
1 = . . -
1 '':0 ~. 

14 
15 
16 
17 
18 

2004 

ASSAY 

-----

1.5 OZ/ TON 
O. '3 OZ,,"TON 
O. OOZ/ TON 
1. 1 OZ/ TON 
1.10Z/ TON 
0.9 OZ/ TON 
O.OOZ/ TON 
O. OOZ/TON 
1.2 OZ/TON 
0.6 OZ/TON 
O. 7 OZ/ Tot~ 
O.OOZ/ TON 
1.1 OZ/ TON 
2.70Z/ TON 
:3.' ? DZ/ oTDN 
0.3 OZ/TON 
1.3 OZ/TON 
0.1 OZ/ TON 

ELEMENT CD TIME DEPTH 
(SEeS) (Fro 

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

.S: ILVER 1 60 . 0 O. 0 
S ILVEP 1 60 . 0 (:. 0 
S: ILVER 1 60. 0 O. 0 
S: ILVER 1 6 0. 0 0. 0 
S I L ~/ER 1 60.0 O. 0 
S ILVER 1 60 . 0 O. 0 
S I L ~/ER 1 6 0. 0 O. 0 
S ILVER 1 60 . 0 0. 0 
S ILVER 1 60. 0 0.0 
S IL VEP 1 60 . 0 O. (I 
:~:ILVER 1 6 0. 0 O. 0 
:5: I L'·lER 1 60.0 O. 0 
:~: I LVEP 1 60. 0 O. 0 
S: ILVEP 1 60.0 O. 0 
S ILVEP 1 60.0 O. 0 
S ILVER 1 60.0 O. 0 
S ILVER 1 60. I) O. 0 
S:ILVEP 1 60.0 O. 0 

• 



• -. • • ~ • :0e • • 
~ 

• • • • 
~e ~ ·~e 

••••••••••••••••••••••••••••• ••••••••••• ••••••••• ••••••••••••••••••••••••••••••• 

DATA ID ~~ 2005 

DATA ASSA'r' ELEMENT CD TIME DEPTH 
NUMBER (S: ECS;' (FT) 
------ ----- ------- -----

1 3.9 DZ/ TON S ILVER 1 60.0 O. 0 
=-l_ 1.6 OZ/ TON S ILVER 1 60.0 O. 0 
'-:1 1.5 OZ/ TOti S: I LVER 1 60.0 O. 0 ...... 

4 1.? OZ/ TON S ILVER 1 Eo f • 0 O. 0 
5 O.OOZ/ TON SILVER 1 Eo • I) I). 0 
6 0.6 OZ/ TON S IL VER 1 Eo .0 o. 0 
? o.? OZ/ TON S:ILVER 1 Eo • 0 O. 0 
8 2.00Z/TON SI L',,oER 1 6 • 0 O. 0 
9 0.8 OZ/TON SILVEP 1 6 • 0 O. 0 

10 1.5 OZ/ TON S ILVER 1 :3 1.1.0 O. 0 
1 1 2.2 OZ/ TON S ILVER 1 :30. 0 O. 0 
12 O.OOZ/ TON SILVER 1 :30. 0 o. I) 

1'=' ._' O.OOZ/ TON SILVER 1 3 0.0 O. 0 
14 0. 6 OZ/TON S: ILVE~: 1 2-~. I) O. 0 
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DATA I D :~ 2006 

DATA AS:S:A'( ELEMENT CD TI ~1 E DEPTH 
t~U t1 F.:ER (SEes> (FD 
----- - - - - - - ------- -----

1 1.6 D2/'TDN S ILVER 1 60.0 O. 0 
~. c. 1.:3 D2/TDN S ILV ER 1 60.0 O. 0 
'J 
' •• 1 O. 0 D2""TDN S: ILVER 1 60.0 O. 0 
4 0. 3 D2/ TDN S: IL'·/ER 1 60.0 O. 0 
e' 0.2 D2/ TDN S:ILVER 1 60.0 O. 0 '-' 
6 0. OD2/ TDN S I LVE~~ 1 60.0 O. 0 
7 0.4 DZ/ TDN ~~: ILVER 1 60.0 O. 0 
.:J 0.7 DZ/ TD N ~ I LVER 1 6 O. 0 O. 0 ' -' 
9 0.OD2/ TDN ~ IL~/ER 1 6 O. 0 O. 0 

10 0. 1D2/ TON S ILVER 1 60.0 O. 0 
11 O. 7 D2/ TDt~ S I L ~/ER 1 60.0 O. 0 
12 0.O D2/TO N S ILVER 1 60.0 f • 0 
13 0.O O2/ TDN SILVER 1 6 0.0 · 0 
14 1 . 7 DZ/ TON SIL VER 1 6 I). (: · 0 
15 1. 2 D2/TDt~ S: I LVER 1 6 O. 0 · 0 
16 1.3 02/ TDN S: I LVER 1 60. 0 · 0 
17 1. 7 D2/ Tm~ ~~: I L ~/ ER 1 ,:.0 . I) I. 0 
18 O. 8 D 2 / TDt~ S: IL \/ER 1 60 . 0 · 0 
19 1.7 02/ TON S: I L \/ER 1 60.0 · 0 
20 0.8 D2/ TDN S ILVER 1 60.0 · 0 
21 3. 1 DZ/ TO N S I L'·/ER 1 60. I) · 0 .=. ':) ':::.~: D2/ TDN SILVER 1 60.0 J. 0 L-'-
~ ...... c. .;. 5 . 0 D2/ TDt~ :~: I LVER 1 60.0 :t. 0 
.::: 4 1 . :::: D2/ TD N S: I L ..... ER 1 60 . 0 I) . I) 
':I e' 
~ •• _I 0.9 D2/ TDN S: ILV ER 1 60.0 I). 0 
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DATA ID ~ ~ 2007 

DATA ASSAy' ELEMEN T CD TIME DEPTH NUf>1E:ER (S:ECS:> (Fro ------ ----- ------- -----

1 O.OOZ/TON SILVER 1 6 0.0 O. 0 .;:, 
1.1 OZ/ TON S:ILVER 1 60.0 O. 0 ,-

3 1.70Z/ TON SILVER 1 6 0.0 O. 0 4 0.8 OZ/ TON SILVER 0 60.0 0. 0 c- O.OOZ/ TON 8 IL .... 'ER 1 60.0 O. 0 '-' 
6 0.4 OZ/ TON SILVER 1 60.0 O. 0 0;- 1.6 OZ/ TON S ILVER 0 60.0 O. 0 r 

• 
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DATA ID :~ 2008 

DATA ASSAY ELEMENT CD TIME DEPTH 
t~lJt1BER (SECS) (FT) 
------ ----- ------- - ----

1 0.1 02/TON SILVEP 1 60.0 O. 0 
'::> 
l_ 0.8 02/ TON SI LVER 1 60 . 0 O. 0 
:3 0.9 02· .... TON S ILVEP 1 60.0 0.0 
4 0.1 02/ TON S IL",·'EP 1 t. O. I) O. 0 
c 1.:3 02/ TON S ILVEP 1 60. 0 o. 0 .. J 

6 0.OO2/ TON S ILVER 1 6 0. 0 O. 0 
"7 O. 1 02/ TOt~ S: ILVER 1 60. 0 0. 0 , 
e 0.OO2/ TON SILVER 1 60.0 O. 0 
'3 0.1 02 / TON S ILVEP 1 60.0 O. 0 

1 I) 1.702/ TON S ILVER 1 60.0 o. 0 
1 1 0.9 02/ TON s: I L'· ... ER 1 60.0 O. 0 
12 0.5 02/ TON S ILVEP 1 60.n (I. 0 
1'=' •• ~I O.OOZ/ TON S: I L ~/EP 1 60. O. I) 

14 0.5 02/TON '.::~ I LVER 1 60. O. 0 
15 1. 3 OZ/ TOt~ s: I L ~/ER 1 6 O. O. 0 
16 1. 2 02/ TON S: I LVER 1 60. O. 0 
17 0.6 02/ Tmi S I L'·/ER 1 60. 0. 0 
18 0.OO2/ TON S: ILVER 1 60. O. 0 
19 0.702/ TON S ILVEP 1 6 o. O. 0 
~~O 2. 0 02 .·'· TON S: I LVER 1 60. I. o. 0 
21 0. 9 02/ TON S I L ~/ EP 1 60.0 o. 0 
.... ~. 
c.c:. 0.2 OZ / TON S: ILVER 1 60 . 0 O. (I 

2 ::=: o. 6 OZ/TOt~ S ILVEP 1 60. 0 O. (I 

24 1.00Z/ TON SILVER 1 60. (I o. 0 
~. c c· ... , ;~. 1 02/ TON S:ILVEP 1 6 0.0 O. 1"1 

26 ;~. 4 02/ Tmi SILVER 1 6 O. 0 O. 
0:,17 1 .5 02/ TON S: IL VER 1 60 . 0 O. I... , 

28 1.402/ TON S ILVER 1 60.0 O. 
2C! 0.OO2/TON S ILVE~: 1 60.0 O. 
:30 O.OOZ/ TON S: I L ~/ER 1 6 0.0 o. 
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DATA ID ~~ 2009 

DATA ASSA'r' ELEMENT CD TIME DEPTH 
NUt1BER (:5:ECS:) ( Fro 
------ ----- ------- -----

1 0.9 OZ/ TON S:ILVER 1 60. 0 O. 0 
2 2.00Z/TON ,S ILVER 1 60. 0 O. 0 
'':\ 1.1 OZ/ TON SI LVER 1 60.0 O. 0 ,.' 

4 2.00Z/TON S ILVER 1 60.0 0.0 
5 0.3 OZ/TON SILVER t 60.0 0.0 
6 0.3 OZ/TON SILVER 1 60.0 O. 0 
7 2.9 OZ/ TON SI LVER 1 E, O. 0 O. 0 

• 
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DATA ID :~ 2010 

DATA AS-SAY ELEMENT CD T I t1E DEPTH 
t~UMBER (SECS:> ( F T> 
------ ----- ------- -----

1 1.4 D2/TDN :~:ILVER 1 60.n O. I) 

-=-'- 1.6 D2/TDN S:IL~/ER 1 6 O. O. 0 
-:0 
' •• 1 1.1 D2 / TDN SIL~/ER 1 60. O. 0 
4 I). 0 D2,--- TDN SILVER 1 Eo o. o. 0 
r:-
..... 1 1.1 D2/TDN SILVER 1 60. 1).0 
6 0.OD2/TDN SILVER 1 6 O. o. 0 
? 1.2 DZ/ TDN SI LVER 1 6 O. O. 0 
:~ O. 9 D2/TDt~ S I L ~/ER 1 60. J O. I) 

9 0.9 DZ/ TDN S:ILVER 1 60. I) O. (I 

1 I) o. 0 DZ/ TDt~ S: ILVER 1 60.0 o. 0 
1 1 1.? DZ / TDN SILVER 1 60.0 0.0 
12 :3.5 DZ/ TDN s: I L ~"'ER 1 6 O. (I O. I) 
1 --::' --' 1. 5 D2/TDt~ SI LVER 1 60. I) 0.0 
14 o.? DZ / TDN S: ILVER 1 60.0 O. I) 

1'5 0.6 DZ/TDN ~~: I LVER 1 60.0 O. I) 

' . 



-• -. Ie • r ·e • r'\e • • • 
~~ 

• • • 
.~ ~e -e 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DATA I D ~~ .::: 0 11 

DATA ASSA'( ELEMENT CD T 1 t1E DEPTH 
t'lUt1F.:ER (S: EC ~~:) (FT) 
------ ----- ------- -----

1 O. 6 D2 ,/ TDN S ILVER 1 60.0 o. 0 
2 0.4 02/ TDN S: ILVER 1 60.0 O. 0 
-:. 2.3 02/TDN S IL~"ER 1 60.0 O. 0 .... ' 

4 0.OD2/TDN S ILVER 1 60.0 O. 0 
5 1.9 DZ/ TDN S ILVER 1 60.0 O. 0 
6 1.2 D2/ TDN SI LVE~: 1 60.0 O. 0 
"'7 0.6 02/ TDN s: I LVE~: 1 60.0 O. 0 I 

8 0.2 D2/ TDN S IL"I'ER 1 60.0 O. 0 
9 0.4 OZ/TDN S ILVER 1 60.0 O. 0 

10 0.0 DZ/TDN S IL~"ER t 60.0 O. 0 
1 1 0.5 DZ/TDN S ILVER 1 60. 0 O. 0 
12 1.00Z/ TDN S ILVER 1 60.0 o. 0 
1 ,: • .... , 1.6 OZ/ TON .S: ILVER 1 60. 0 O. 0 
14 0.5 DZ/TDN .5: I LVER 1 60.0 I). 0 
15 0.9 D2/TDN .s: ILVER 1 60.0 0.0 
16 . 1.2 DZ/TDN S ILVER t 60 .0 O. 0 
17 0.3 D2/ TDN S ILVE~: 1 60.0 O. 0 

• 
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rrATA 1 D ~~ 2012 

DATA ASSAY ELEMENT CD TIME DEPTH NUMBER (5:EC.5:) (Fn ------ ----- ------- -----

1 0.9 OZ/ TON SILVER 1 60.0 I). 0 2 O.OOZ/ TON S I L ~lER 1 60. I) I). 0 :3 0.9 OZ/ TDN SILVER 1 60.0 O. I) 4 1.2 DZ/ TDN S:1 LVER 1 60.0 O. 0 

• 
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DATA ID ~~ 2014 

DATA ASSAY ELEMEtH CD TIME DEPTH 
NUt1BER (S EeS) (Fro 
------ ----- ------- -----

1 1.10Z/ TDN S ILVER 1 60. 0 O. 0 
2 0.2 DZ/ TDN s: IL\·'ER 1 6 (I. , - ,- • (I 

':0 >-' 1.3 DZ/ TDN SI LVER 1 60. • (I 
4 0.3 OZ/ TDN S: I LVER 1 6 (I. • 0 
c- 0.0 DZ/ TDN S I L \/ ER 1 60. • 0 .,.' 
6 0.4 DZ/TDN SILVER 1 60. · 0 
? 1.7 DZ/ TDN S ILVER 1 60. · 0 
8 0.3 DZ/ TDN S ILVER 1 60. '- '- . 0 
9 1.2 DZ/ TDN SILVER 1 60.0 '-'. 0 

10 0.7 DZ/ TDN S: ILVER 1 60.0 · 0 
11 1.2 DZ/TDN S ILVER 1 60.0 · 0 
12 1.1 DZ/ TDN SI LVER 1 60.0 · 0 
13 2.5 DZ/ TDN S I LVE~: 1 60.0 · 0 
14 0.7 DZ/ TDN S: ILVER 1 60.0 · 0 
15 0.2 DZ/ TDN SILVER 1 60.0 '-'. 0 
16 0.3 DZ/ TDN S: ILVER 1 60.0 O. 0 
17 1.1 DZ / TDN :~:I LVER 1 60.0 O. 0 
18 1.9 DZ/ TON :SI LVER 1 60.0 O. 0 
19 0.5 OZ/ TON S ILVER 1 60. 0 O. 0 
20 0.0 DZ/ TDN SILVER 1 60.0 O. ,-

21 0.70Z/TON S: ILVER 1 60.0 O. 
.~ .=, 2.0 DZ/ TON S:IL","ER 1 60. ,-, O. ,-,-
-::"-:' 1.6 DZ/ TDN S: I L \/EF: 1 60. O. L_ ' .' 

24 2.3 DZ/ TON S:ILVER 1 61) . O. 
.:::5 0.7 DZ/ TDN SILVER 1 ~,O • o. -' 
26 1.1 DZ/ TDN s: I L'·/ER 1 60. O. 0 
27 1.5 OZ/ TDN :~: I L"/ER 1 60. O. 0 
-=·c, L._' .• I 1.3 DZ/ TDN s: I L ... ·'ER 1 60. -' O. 0 

• 

~ , 
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-::'0 L_ " 

:3 0 
:31 
'J'::' 
"._'L-

":I ~ 
'-" .. ' 
:34 
~. C" 

'~") 

36 
':17 
' .. " 
':'0 
' .11 . • ' 

:;:.~ 

40 
41 
4~ .-
4:3 
44 
45 
46 
47 
48 
4 q 

.' 
50 
51 
c ·- , 
.• Ii:. 

5:3 
5 4 
c"c" 
.. .1 ,-' 

5t. 
C" -:o 
, ) ,. 
58 
59 
60 
61 
62 
6J 
6 4 
65 

• 
~e 

• 

0.2 OZ,o" TDt'l 
0 . 2 OZ/ TDN 
O. 1 OZ/ TOt'l 
1 .4 DZ/ TO N 
O. O OZ/ TDN 
1 .1 DZ/TON 
2 . :3 OZ/ TDN 
0.5 OZ/TDN 
1.10Z/TON 
1 . 7 0 Z/ TDN 
0.9 OZ/TON 
0.2 DZ/ Tmi 
0 . 0 OZ/ TDt'l 
0.6 OZ/ TD N 
O. 0 OZ/ TDt'l 
2.:3 DZ/ TON 
0. 0 DZ/ TDN 
1.4 DZ/ TDN 
0.0 DZ/ TDN 
O.OOZ/TDN 
0.1 OZ / TO N 
1 . 1 DZ/TON 
1.2 OZ/ TDt'l 
0.8 OZ/ TOt'l 
0.3 OZ/TON 
0. 6 OZ/ TON 
1. 9 OZ/ TON 
0. 9 OZ/ TON 
0.8 OZ ..... TO N 
O. i=:' OZ / TO N 
0. 7 DZ/ TDN 
1. 9 OZ/ TDt'l 
1. 6 OZ/ TO N 
0.4 DZ/ TON 
1. 1 OZ/ TON 
O. 1 DZ/ TOt'l 
1.0 DZ/ TON 

• 
~ 

S I L ~l E P 
:S: I L ~/ EP 
s: I L'·/ EP 
S I L ' .... E F.: 
S: I L ~l E F.: 

S:I LVER 
S I L ~"' ER 
S I L ~/EF.: 

S: I L'· ... ER 
S ILVER 
S ILVEF.: 
S I L ~/ E F.: 

S: I LV ER 
SILVER 
S I L ~"' ER 
SILVER 
:5: I L '·l E F.: 
SI LVER 
S ILVER 
S: ILVER 
S ILVER 
S ILVER 
S: ILVER 
S I LV ER 
S: I LV EP 
S: IL VER 
S IL VER 
S I L'·/ ER 
:S: I LVEF.: 
:S: I L '·/ EF.: 
S ILVEP 
S I LV ER 
S ILV ER 
S: I L ~"'EF.: 
S: I LVEF.: 
:~: I LVEF.: 
:~: ILVER 

• • • • • 
~e ~ ~ 

1 .:. o. · 0 
1 .:. o. • I) 
1 1 OJ. · 0 
1 E.2 _ · 0 
1 60. · 0 
1 60. I. 0 
1 6 I) • .I · 0 
1 60.0 · 0 
1 .1 02. 0 · 0 
1 t. (:. • I) 
1 60 . · 0 
1 60. · 0 
1 60. · 0 
1 96. · 0 
1 60. .I. 0 
1 6 O. o. 0 
1 60. 0 o. (I 

1 60.0 o. 0 
1 60.0 0.0 
1 60. 0 o. 0 
1 60 . 0 o. I) 

1 6 I) . 0 0. 0 
1 6 O. 0 o. 0 
1 60.0 O. 0 
1 60.0 o. 0 
1 60 . 0 O. 0 
1 6 • 0 O. 0 
1 6 . 0 O. 0 
1 6 . 0 O. 0 
1 6 . 0 r . 0 
1 6 . 0 · 0 
1 6 . 0 · 0 
1 .:. J. I) · 0 
1 t. o. 0 • 0 
1 60.0 .I . 0 
1 60.0 O. 0 
1 60 . 0 O. 0 



-• • • • • • • • • • • \.- r ·e ~·e re ~e ~ ~ 

tltl O.OOZ/ TON S I L\·'ER 1 60.0 O. 0 
67 0.4 OZ/ TON S: ILVER 1 60.0 O. 0 
68 0.70Z/ TON S: I L ~/ER 1 60.0 o. 0 
hq 

. 1 • .1 1.6 OZ/ TON S I LVE~: 1 ;;. O. o. 0 
70 1.2 OZ/TON S I L ~/ER 1 60. O. 0 
71 0.4 OZ/TON :~:ILVE~: 1 60. O. 0 
7-::1 0.70Z/ TON :5: 1 L'·/ER 1 60. O. 0 I L. 

7':· , ~, O.OOZ/TON SIL'·/ER 1 60. 0.0 
74 1.4 OZ/TON SILVE~: 1 60. J 0. 0 
75 3.00Z/ TON S ILVER 1 60.0 o. 0 
76 0.10Z/TON SILVER 1 60. 0 o. 0 
7"7 , , 0.6 OZ / TON SILVER 1 60 . 0 O. 0 
78 0.8 OZ/TON S:IL~/ER t 60.0 O. 0 
-::oq 
I . , O.OOZ/ TON S: IL VER 1 60.0 O. 0 
80 o. 0 OZ/ Tmi S:ILVER 1 60.0 0 . 0 
81 1.00Z/ TON ~~ I LVER t 60.0 O. 0 
82 O.OOZ/TON S:ILVER 1 60.0 O. 0 
R 'J ._ "_I 0.70Z/ TON SILVER 1 6 0.0 I) . 0 
84 O.OOZ/TON SILVER 1 60.0 o. 0 
85 0.9 OZ/ TON S I L ~/ER 1 60 . 0 O. 0 
86 1.6 OZ/TDr'i S: ILVER 1 60.0 O. 0 
07 
1. _ 1 r 1.00Z/TON S: ILVER 1 60.0 O. I) 

88 0.4 OZ/ TON S I LVE~: 1 6'- . 0 O. I) 

89 0.2 OZ/ TON S: ILVER t 6 . 0 O. 0 
90 0.4 OZ/TDr'i S IL',/ER 1 6 .0 O. 0 
91 0.9 OZ/ TON SILVER 1 6 . 0 O. I) 
q-::. 
.. "l.. 0.4 OZ/TON S:ILVER t 6 . 0 o. 0 
93 1.00Z/TON S: I LVE~: 1 6 J. 0 O. 0 
94 1.2 OZ/ TON SILVER 1 60.0 o. 0 
95 O.OOZ / TON s: I LVE~: 1 60.0 (I. 0 
96 1.2 OZ / TDt'i S: ILVE~: t 60.0 O. J) 

97 0.5 OZ/'TON S ILVER 1 60.0 o. I:: 

98 0.6 OZ/ TON S ILVER 1 60.0 O. I) 

99 1.10Z/ TON SILVER 1 60.0 o. I) 

100 0.6 OZ/ TON S: I LVER 1 60. 0 O. 0 
101 0.8 OZ / TON S: I L ~/ER 1 60.0 O. 0 
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102 0.2 DZ/TDN :S: I LVER 1 60 . 0 o. I) 
103 0.5 OZ/TDN S:ILVER 1 60.0 O. 0 
104 0.0 DZ/TO N SILVER 1 60.0 O. 0 
105 0 . 3 DZ/ TDN :s: I L ~/ER 1 60.0 o. 0 
10E. 1.3 DZ/ TON SI LVER 1 ,:.0. 0 o. 0 
107 0.0 DZ/ TDN SILVER 1 60.0 O. 0 
108 0.0 DZ/ TDN S: I L',,'ER 1 60. 0 o. 0 
109 0.6 OZ / TDN S:ILVER 1 60 . 0 o. 0 
110 0 . 5 OZ/TDN S ILVER 1 60. 0 o. 0 
111 0.70Z/TON S I L ~/ER 1 60.0 O. 0 
112 0.0 DZ/ TON SIL~/ER 1 60.0 o. 0 
113 0.2 D2/TON S I L'·.·'ER 1 60 .0 o. 0 
114 0.4 DZ/ TO N ~: I LVEF.: 1 60.0 O. 0 
115 O. '3 OZ""TDr'i S:ILVER 1 60.0 o. 0 
l1E. 1.5 OZ/ TOt'l ~~: I LVEF.: 1 60. 0 O. 0 
11 ? 0.0 DZ/ TDr-i .S: I L'·/EF.: 1 60.0 0.0 
118 O. 0 OZ / TOt'l S: ILVER 1 60.0 o. 0 
119 1.4 OZ / TON S:ILVER 1 60. 0 o. 0 
120 1.10Z/ TON S I L '·iER 1 60.0 o. 0 
121 0.OO2/ TON S: I L'·iER 1 60.0 O. 0 
1'::"::' '-'- 1.2 02/ TON S I L ~/ER 1 6 O. 0 O. 0 
123 0.0 OZ/TDr-i S: ILVER 1 60. 0 O. 0 
124 1.6 OZ/ TON .S: I L ~/ER 1 60.0 O. 0 
1 .-.c:-c. ._, 0.9 02 / TDN SILVER 1 60.0 O. 0 
126 0.0 DZ/TDN S:ILVER 1 60. 0 O. 0 
1'-'7 . c., O.OOZ/ TON s: I L ~/ER 1 60.0 o. 0 
128 0 . 2 OZ/ TON S I LVER 1 60. 0 o. 0 
129 0.6 OZ/ TDN S IL'·/ER 1 60.0 o. 0 
130 1 . 4 02 / TON :S: I LVER 1 60.0 O. 0 
L31 O. 1 02/ TOt'l S ILVER 1 60.0 O. 0 
1'?':o " .• Il- 0.OO2/ TON S: ILVER 1 6 o. 0 o. 0 
133 0.7 DZ/ TON S: ILVER 1 60.0 o. 0 
134 0.9 DZ/TON S ILVER 1 60.0 0.0 
1 :::5 0.2 OZ / TOt-i s: I L VEF.: 1 60. 0 o. 0 
136 0.3 02 / TDN S: I LVER 1 6 o. 0 0.0 



• • (e • r e 

1 -J7 
. "-" 

1:38 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
1 c ·;:, 
. "_1,-

15:3 
154 
155 
156 
157 
158 
159 
160 
161 
162 
1 ~,::: 
164 
165 
166 
167 
168 
169 
170 
171 
1 "", .::. 

(L-

173 
174 

• 
c~e 

0.5 OZ/TON 
1.1 OZ / TON 
0.9 OZ/TON 
(1.5 OZ""TON 
0.70Z/TON 
O. 5 OZ/Tot~ 

0 . 1 OZ/TON 
0.7 OZ,..'TON 
2. 0 02,·" TON 
1.2 OZ/TON 
1. 8 OZ/'Tot~ 

L~. 5 OZ/TON 
0.6 OZ/TON 
O.OOZ / TON 
0.70Z/TON 
O.OOZ/TON 
1. 9 OZ/Tot~ 

O.OOZ/TON 
1.2 OZ/TON 
0.6 OZ/TON 
O.OOZ/TON 
1.1 OZ/ TON 
0.3 OZ/TON 
1 . 7 OZ ,"' Tot~ 

1 . 5 OZ / TON 
O. 7 OZ/Tot~ 

0.9 OZ/TON 
2.4 OZ/TON 
1. 1 OZ/ T ot~ 

0.8 OZ/ TO N 
1.9 OZ/ Tmi 
0.2 OZ/ TON 
0 . 5 OZ/TON 
O. O OZ/TON 
2.0 0 Z/ TON 
0 . 2 OZ/TON 
1. 5 OZ/TON 
0 . 2 OZ/TON 

• • 
~e 

S I lI."ER 
SILVER 
s: I LVE~: 

S ILVER 
S:1 L'· ... ER 
S:I LVER 
s: I L ~lE~: 
SILVER 
:~:ILVER 

s: 1 L ~lER 
s: I L ~IER 
S ILVER 
SILVER 
S:ILI/ER 
SILVER 
SILVE~: 

S: ILVE~: 

S:ILVER 
S ILVE~: 

S: ILVER 
SILVER 
SILVER 
SILVER 
S: 1 L ~/E~: 
SI LVER 
SILVER 
S: I L ~/ER 
S: I L I"E~: 

S:ILVER 
S: IL~/ER 

s: I L'·lER 
s: I L IlER 
.S: I L ~"' E R 
s: I L ~l ER 
SILVER 
SILVER 
SILVER 
SILVER 

• • • • • --- ----e ---
1 60.0 (I. 0 
1 60.0 (I. 0 
1 60.0 (I. (I 

1 60.0 O. 0 
1 60.0 O. 0 
1 60. (I I). (I 

1 60. 0 O. (I 

1 60.0 (I. 0 
1 60.0 I). 0 
1 60.0 I). 0 
1 60.0 O. 0 
1 60.0 I). 0 
1 60.0 I). 0 
1 60.0 O. 0 
1 60.0 O. 0 
1 60.0 O. 0 
1 60.0 O. 0 
1 60. 0 O. 0 
1 60.0 O. 0 
1 60.0 · 0 
1 60.0 · 0 
1 60. 0 · 0 
1 60.0 · 0 
1 6ft.0 · 0 
1 6 . 0 I. 0 
1 6 . 0 · 0 
1 6 . 0 · (: 
1 6 . 0 · (: 
1 6 . 0 • (I 
1 6 . 0 · 0 
1 6 . 0 · 0 
1 6 1 .. 0 · 0 
1 60.0 I. (I 

1 60.0 · 0 
1 60.0 • (I 
1 60 . 0 · 0 
1 60 . 0 · 0 
1 60.0 · 0 
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175 
176 
ll? 
178 
17Q I " 

180 
181 
182 
183 
184 
185 
186 

• tl".e 

o. :=: OZ/ TDti 
O.OOZ/ TON 
0.3 OZ/ TON 
0.5 OZ/ TON 
0.5 OZ/ TON 
1.1 OZ/ TON 
1.4 OZ/ TON 
0.3 OZ/ TON 
0.9 OZ/ TON 
0.8 OZ/ TON 
0.2 OZ/TDN 
0.7 DZ/ TON 

• • 
~e 

.s: I L ~iER 
S:ILVE~: 

SILVER 
SILVER 
S I L I·/E~: 
SILVER 
SILVER 
S ILVER 
S: I L ~/ER 
SILVER 
SIL~,'ER 

SI LVER 

• • • • • 
'~ ~ r-e 

1 60.0 (I. (I 

1 60. 0 I). 0 
t 60.0 O. 0 
1 60.0 o. 0 
1 60.0 O. 0 
1 60.0 O. 0 
1 60. 0 O. 0 
1 60.0 O. 0 
1 60.0 O. 0 
1 60.0 O. 0 
1 60.0 O. 0 
1 60.0 O. 0 
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DATA I D :~ 2015 

DATA AS:S: A'f' ELEMEtH CD TIME DEPTH 
NUMBER (SEeS) (FT) 
------ ----- ------- -----

1 0.0 DZ/TDN SILVER 1 60.0 o. 0 
':> ,- O. 0 DZ ,," TDti :5: I L ~/ER 1 60.0 o. 0 
':0 ',.' 0.5 DZ./TDN :~: I L ~/ER 1 60 . 0 o. 
4 1.3 DZ/TDN :5: I L ~/ER 1 60.0 o. 
c: ,J 0.5 DZ / TDti :~: I L'·/ER 1 60.0 o. 
6 0.5 DZ / TDN S ILVER 1 60. I) O. 
"7 o. 7 DZ / TDti :5:ILVE~: 1 60.0 O. , 
:3 O. 0 DZ./TDN S I L'·/ER 1 60.0 o. 
9 0.0 DZ/TON S:IL'y'ER 1 60.0 o. I) 

10 0.:3 DZ / TDN S I L\·'EF: 1 60.0 O. 0 
11 0.1 DZ / TDN ,S: I L'·/ER . 1 60.0 O. 0 
1L~ 0.9 OZ ,," TON ,'-;: I L '·/EF: 1 60.0 O. 0 
1 '-:0 '-' 0.6 DZ/TON S ILVER 1 60.0 O. 0 
14 1.1 OZ/TDN S: I L ~/ER 1 60.0 O. 0 
15 2.1 DZ / TDN S ILVER 1 60. 0 o. 0 
16 1.8 DZ/TON SILVEF.: 1 6 o. - o. 0 
17 0.2 DZ / TDN S I L'·/ER 1 60. o. 0 
18 O.OOZ/TDN S:ILVEF: 1 60. 0.0 
19 0.4 OZ/TDN S ILVER 1 60. I). I) 

;=: 0 2.2 OZ/TON S: ILVER 1 60. o. 0 
;::: 1 1.2 OZ / TDri S ILVER 1 f. I). I). 0 
'::0-:' 
L-l_ 0.9 DZ / TDN S: IL'·.·'ER 1 6 o. o. 0 
..... 'j c:,,_, 0.8 OZ/TON :~: ILVER 1 6 o. o. 0 
24 1.9 DZ / TDN :~: I L '·/ER 1 6 o. O. 0 
~~5 0 . 1 DZ/ TDN S:I ~ . V ER 1 60.1.1 O. 0 
;::6 0.1 OZ / TDN S I Lt·.·'EF: 1 60.0 o. 0 
27 0.3 DZ/TON S I LVEF: 1 60.0 O. 0 

• 
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28 O.OOZ/TON SILVER 1 6 O. 0 o. 0 
29 O.OOZ/TON SILVER 1 60.0 0.0 
30 0.9 OZ/TON SILVER 1 60.0 0.0 
31 0.2 OZ/TON SILVER 1 60.0 0.0 
32 O.O . OZ/TON SILVER 1 60.0 O. 0 
33 1.4- OZ/TON SILVER 1 60.0 O. 0 
34 0.10Z/TON SILVER 1 60.0 O. 0 
35 1.7 DZ/TON SILVER 1 60.0 O. 0 
36 0.2 OZ/TON SILVER 1 60.0 0.0 
37 0.1 OZ/TDN SILVER 1 60.0 O. 0 
38 1.2 OZ/TON SILVER 1 60.0 o. 0 
39 1.5 OZ/TDN SILVER 1 60.0 0.0 
40 1.70Z/TON SILVER 1 60.0 0.0 
41 0.2 DZ/TON SILVER 1 60.0 0.0 
42 2.4 DZ/TDN SILVER 1 60.0 o. 0 
43 0.0 DZ/TDN SILVER 1 60.0 O. 0 
44 0.0 DZ/TON SILVER 1 60.0 n. I) 

45 0.0 DZ/TON SILVER 1 60.0 · 0 
46 0.0 DZ/TON SILVER 1 60.0 · 0 
47 0.0 DZ/TDN SILVER 1 60.0 · 0 
48 0.9 OZ/TDN SILVER 1 60 . 0 · 0 
49 0.3 OZ/TDN S ILVER 1 . 60.0 · 0 
50 1. 8 DZ/TON SILVER 1 60.0 I • • 0 
51 0.1 OZ/TDN SILVER 1 60.0 o. (I 

52 1.4 OZ/TON SILVER 1 60.0 0.0 
53 O.OOZ/TDN SIL~"ER 1 60.0 0.0 
54 0.1 DZ/TON SILVER 1 60.0 O. 0 
55 0.70Z/TON SILVER 1 60.0 O. (I 

56 0.9 OZ/TDN SILVER 1 60.0 O. 
~7 ~, O.OOZ/TON SILVER 1 60.0 O. 
58 1.0 OZ,..- TDN SILVER 1 60.0 O. 
59 0.2 OZ/TON SILVER 1 60.0 o. 
60 1.7 DZ/TON SILVER 1 60.0 o. 
61 1.2 OZ/TON SILVE~: 1 60.0 O. I) 

62 0.0 DZ/TON SILVER 1 60.0 O. 0 
63 1.4 OZ/TON SILVER 1 60.0 O. 0 
64 0.5 OZ/TON SILVER 1 60.0 0.0 
6~ _ O.OOZ/TON SILVER 1 60.0 O. (I 
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6 6 O.OOZ/ TON S: I L ~/ER 1 60.0 O. 0 
67 0.2 OZ/TON S:ILVER 1 60.0 O. 0 
68 1.0 0 Z/TON SILVER 1 60.0 I). 0 
.-q t":I _. O.O OZ/TON SILVE~: 1 60.0 O. 0 
70 O.O OZ/ TON S ILVER 1 60 . 0 O. 0 
71 1.5 OZ/TON SILVER 1 60.0 O. 0 
72 0.70Z/TON SILVER 1 60.0 O. 0 
7:3 O.O OZ/TON SILVER 1 60.0 O. 0 
74 1. 4 OZ/TON SI LVER 1 60. 0 O. 0 
75 0.7 0 Z/TON SILVER 1 60 . 0 I). 0 
76 O. O OZ/ TON SI LVER 1 6-0.0 I) . 0 
77 0. 3 OZ/TON SILVER 1 60.0 I). 0 
78 0 . 6 OZ/TON SI LVER 1 60.0 i). 0 
79 0.5 OZ/TON S ILVER 1 60.0 O. 0 
80 1.1 OZ/TON S I LVER 1 60.0 O. 0 
8 1 O.O OZ/TDN SILVER 1 60. 0 O. 0 
8 2 2 .1 DZ/TDN SILVER 1 60.0 O. I) 

83 1 . 0 0 Z/TDN SILVER 1 60.0 o. 0 
84 0 . 7 0 Z/TON SILVER 1 60.0 O. 0 
85 0.0 DZ/TDN SILVER 1 60.0 O. 0 
86 O.OOZ/TON SI LVER 1 60 . 0 I). 0 
87 1. 3 DZ/TDN S: ILVER 1 60.0 O. 0 
88 0.5 OZ/TDN SI LVER 1 60.0 O. 0 
89 0.6 DZ/ TDN S I LVER 1 60 . 0 O. 0 
9 0 1 . 2 DZ/TDN SILVER 1 60.0 0.0 
91 0.0 DZ/ TON S ILVER 1 6 0.0 0.0 
92 0.8 DZ/TDN SILVER 1 60 . 0 (:. 0 
9 ;3 0.0 DZ/TDN SI LVER 1 60 . 0 O. 0 
94 0. 6 DZ/TDN SILVER 1 6 0. 0 0 . 0 
95 1.0 DZ/ TDN S ILVER 1 6 0. 0 O. (I 

9 6 0 .6 DZ/TDN SILVER 1 6 0.0 o. 0 
q-., ( 0.4 DZ/TDN SILVER 1 6 0. 0 o. (I 
98 1.3 DZ/ TDN S ILVER 1 6 0 . 0 I) . 0 

___ .~:.-._29_· ___ O~ ~_~_DZ.~TDN SILVER 1 60.0 I) . (I 
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100 0.0 DZ/TDN SI LVER 1 60.0 O. 0 101 0.2 DZ/TDN SILVER 1 60.0 0.0 102 0.0 DZ/TDN S ILVER 1 60.0 O. 0 103 0.1 DZ/TDN SILVER 1 60.0 O. 0 104 0.0 DZ/TDN SILVER 1 60.0 O. 0 105 1.4 DZ/TDN SILVER 1 60.0 O. 0 106 1.8 DZ/TDN SILVER 1 60.0 0.0 107 0.0 DZ/TDN SILVER 1 60.0 I). 0 108 0.7 DZ/TDN SILVER 1 60.0 0.0 109 1.00Z/TDN SILVER 1 60.0 O. 0 110 0.2 DZ/TDN SILVER 1 60.0 O. 0 111 0.4 DZ/TDN SILVER 1 60.0 O. 0 112 0.0 DZ/TDN SILVER 1 60.0 O. 0 113 1.0 DZ/TDN SI LVER 1 60.0 O. 0 114 1.1 DZ/TDN SILVER 1 6 O. 0 O. 0 115 1.2 DZ/TDN SILVER 1 60.0 O. 0 116 0.3 OZ/TDN SILVER 1 60.0 O. 0 117 1.2 DZ/TDN SILVER 1 60.0 O. 0 118 0.4 DZ/TDN SILVER 1 60.0 O. 0 119 1.7 DZ/TDN SILVER 1 60. 0 o. 0 120 0.4 OZ/ TON SI LVER 1 60.0 O. 0 121 1.1 DZ/TDN SILVER 1 6 O. 0 O. 0 122 O.OOZ/TDN S: ILVER 1 60.0 0. " t ,: .. -, 
'- '" 1.1 OZ/ TDN S ILVER 1 60.0 O. 124 0.6 OZ/TDN SI LVER 1 6 O. 0 O. 125 0.0 DZ / TDN SILVER 1 60.0 (I. 126 O.OOZ/TDN SILVER 1 6 O. (I O. 127 0.0 DZ/ TDN SIL .... 'ER 1 60.0 O. I) 128 0.2 DZ / TDN SI LVER 1 60.0 O. 0 129 O.OOZ/TDN SILVER 1 6 O. 0 O. 0 
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DRTR I D ~~ 3016 

DRTR F1 SSR\' ELEMENT CD TIME DEPTH 
NUMBER ( :5: EC S > (Fro 
------ ----- ------- -----

1 0.8 OZ/TON S ILVER 1 60.0 O. 
2 1.3 OZ/TON S ILVER 1 60.0 O. 
-J 
',.' 3.10Z/TDN S ILVER 1 60. 0 O. 
4 0.:;: DZ / TDN S: ILVER 1 61).0 O. 
c:- 0.8 OZ / TDN SIL'·t'ER 1 60.0 O. .. J 

6 1.3 OZ / TON S: IL'·,'ER 1 60.1) O. n 
7 0.8 OZ / TDt'l S IL~t'ER 1 Eo fl. 0 O. 
.-. 
c· 1.00Z/TON S ILI/ER 1 .:. . ( : O. 
9 1.2 OZ / TOt'l S ILVER 1 6 • (I (I. 

1 (I 1.3 OZ / TDN S ILVER 1 6 • 0 O. 
tt O. 4 OZ /- Tm~ S:IL I/ER 1 6 • 0 O. '-
12 0.3 OZ / TON S ILVER 1 6 • 0 O. 0 
13 1.00Z/ TDN S: I L VEF.~ 1 6 • 0 O. 0 
14 1. f.: OZ/Tm~ S: IL VER 1 Eo • 0 (I . 0 
15 O. 8 OZ/Tm~ S IL'·.·'ER 1 6 • 0 (I. 0 
16 1. (' OZ / TDt'l :=;: I L VEF.~ 1 6'- • 0 (I . (I 

17 0.5 OZ/ TDN S IL I,'ER 1 60. (I (I. (: 

18 0.8 OZ / TDN S IL I/ER 1 60.0 (I . I) 

19 2.00Z/ TDN S ILVER 1 6 0 . Ij O. (I 

20 I) . (I OZ/TOt'l S: I L I/EF.~ 1 60. I) I). 0 
21 (:.8 DZ / TDt'l .5: I L I/EF.~ 1 61). I) O. I) 

~. '"' C:C: 0.:3 OZ/ Tm~ S:IL VER 1 Eo O. I) O. I) 
~":, O.OOZ / TDN ~:: ILVER 1 6 O. I) O. 0 '-' .. ' 
24 1.:3 OZ ,---TDN S ILVER 1 60. - O. 0 
'::,.C' 
l_ " ) 0.9 OZ/TDN s: I L It'ER 1 60. O. 0 
2t. 0.9 DZ / TDt'l S: I L I/ER 1 60 . I) . 0 
27 0.9 DZ/TDt'l S ILVER 1 Eo I). O. 0 
2E: 1.6 DZ / TDN S ILVER 1 60 . O. 0 
-:=IQ 
'- -, 6.1 DZ/TDN S IL VER 1 60 . • I) 

30 1.6 OZ/TDN S ILVER 1 6 O. · 0 
:;: 1 1.0 DZ/TDN S ILVER 1 6 (I. • 0 
32 0.8 DZ/TDN S I L I,'ER 1 ~. O. • 0 
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James A. Briscoe & Associates, Inc . 
Exploration Consultants: 

Base and Precious Metals/Geolog ic and Land S tudies/ Reyiona l and Deta il Projec ts 

J a mes A. Briscoe 
Registe red Professional Geologist 

June 20, 1985 

Seth Horne, President 
James Stewart Company 
3033 North Central 
Phoenix, AZ 85012 

Tho m as E. Waldrip, J r. 
Geologist /Landman 

RE: Report on diamond drill core re covery, and UNC Silver Metal 
Analysis Probe (UNC Silver ~~p) results suggesting 
geologically indicated reser v es of 1 million tons of +2 oz • 
silver at the Charleston Lead Mine, Tombstone Mining 
Di strict, Cochise County, Arizona 

Dear Mr. Horne: 

As of the first part of next week, I believe that we will have 
completed our "archeological dig" and recovery of vandalized 
core boxes at the Charleston Mine. All recovered core has been 
re-boxed in new boxes, and transported to a weather-tight 
building at the Escapule's State of Maine Mine. At this time. 
they have made the building available to us rent free. As I 
have described to you before, much of the core could be 
identified by a box number and footage blocks, even though the 
boxes were too weathered to touch, much less move. However, 
approximately half of the core was simply located on a grid 
system. and we hope to reconstruct its relationship to the 
identifiable boxes, and thus its hole number and depth later on. 
For the present time, though, there is no need to do this, and 
the core is safely stored until we have the time, money, and 
need to do further sorting. This recovered core represents an 
invaluable data base for understanding both the deep subsurface 
geology, as well as more near surface mineralization. 
Originally. the core was drilled to explore for deep-seated 
porphyry copper mineralization, and the upper portions of the 
holes were not assayed. It is quite conceivable that 
significant precious metal values were penetrated but not 
identified in the core. 

On April 6 and April 7, 1985, Mr. Dan Adams of Western 
Exploration, Inc., operator for the United Nuclear Corporation 
Silver Metal Analyses Probe (Silver MAP), and I took about 156 
"channel" sample assays in the Charleston Lead Mine pit and its 

5701 East G lenn Stree t, Sui te 120/Tucson. Arizona 8571 2 / 602 · 721 -1375 
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Page 2 of 6 

immediate perimeter. We also took samples along the Mustang 
Vein, now apparently held by Mr. Dennis V. Abbl, which is 
sur r o unded by your claims. The Mustang Vein is probably the 
northeasterly extensi on of the Charleston Vein expose d in t he 
Charleston Lead Mine pit. Thus, information from the Mustang 
Ve in is pe rti nent to the understanding and evaluation of the 
Cha rleston Lead Mine itself. 

The results o f this survey I feel are most encouraging. Before 
describing those results, however, let me first describe the UNC 
Silver MAP method . Also for your interest . I have copied some 
of their literature and enclosed it as Appendix 1. 

ASSAY PROCEDURE 

The "channel" type samples taken in the Charleston Lead Mine and 
Mustang Vein areas were assayed on April 6 and 7 by geologist 
Dan Adams of Western Exploration, Inc., using a United Nuclear 
Corporation Silver Metals Analysis Probe (the UNC Silver MAP). 
This is a portable x-ray florescence unit which uses a 
radioactive isotope as a source of radiation to determine 
element quantities by x-ray floresence. Though various "heads" 
are avaliable for the instrument. in this case we used only the 
silver head, and analyzed only fo r silver. The x-ray 
florescence method has been used to analyze for a variety of 
elements for perhaps the last 20 to 30 years. In the past, it 
has only been usable in a laboratory where electricity to power 
an x-ray tube and non-portable bulky equipment could be located. 
Thus, the sample to be analyzed had to be taken to the x-ray 
florescence machine. With the advent of micro-electronics and 
micro-computers, as well as the availability of radioactive 
isotopes, the UNC instrument was made possible. This instrument 
is described more fully in accompanying data in Appendix 1. In 
the two days that Dan Adams and I spent channel sampling the 
Mustang Vein and the Charleston pit, we analyzed 283 samples at 
an average cost of $6.79 per sample, and a total cost of 
$1,920 . Had we cut standard channel assay samples of 
sufficient quantity to obtain a representative sample, and 
analyzed it by fire assay, we probably would have expended 
approximately $40.00 per sample, at a total cost of $11,320. 

When taking channel assays in the trenches, we used the face 
scanner. Each interval was read for one minute. Therefore, the 
scanner was held for a few seconds on increments of the channel 
interval which varied f r om one spot to as much as 10 feet. so 
that the total time of 60 seconds was divided porportionally 
along the sample interval. The average time to read, record, 
and move on to the next interval was three to four minutes, 
while another few minutes was necessary to paint the channel 

James A. Briscoe & Associates, Inc. 
Tucso n. Arizona 
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June 20. 1985 
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sample location on the rock face usi ng spray pa i nt. The Silver 
MAP also has a drill hole probe attachment that can be exchanged 
for the face scanner - Using this probe, any dr i ll hole that i s 
open can be analyzed for its silver content (as long as there is 
no metal casing in the hole) by lowe ring the probe to the bot tom 
and winching it upwards at a constant. or incremental speed. 

Th e UNe Silver MAP has some ve ry distinct advantages, bu t may 
also pose a few unknowns in reliability of its assays. These I 
will summarize below: 

Advantages 

1. Speed - the face sampler, which looks like a l ong 
pistol, can be held against a rock sample and read 
for any where from between a few s e conds and a 
minute and one half , at which time the instrument 
then reads out on a l iqu id crystal display that 
contains silver in ounces per ton. It also recor ds 
the assay along with identifier numbers in its 
computer memory , which are then printed out at the 
end of the day. Thus, an entire mining fa ce can 
be assayed in a matter of minutes, giving the 
geologist or equipment operator immediate 
knowledge as to where ore grade material lies in 
relation to waste material. Drill holes of any 
depth can be probed with the probe attachment. 
The probe is lowered to the bottom and winched 
upward at a known rate, or incrementally. Thus, 
if only the silver content is desired, no sample 
need be ret r ieved when drilling a hole that will 
be probed with the Silver MAP; and many dollars 
may be saved, as exemplified in their brochures. 

2. No sample collection, transpor t. preparation, 
analyses, and archival storage is necessary. 

Disadvantages 

1. The limit of detection is approximately one ounce. 
Below one ounce, there may be a degree of 
variability so that the analyst cannot really te ll 
whether the content is zero or a few tenths of 
contained silver. For higher grade material. 
there is less variability. After observing the 
instruments use over what I consider a good test 
period, it is not clear to me whether the 
variability is more related to the typically 
spotty silver mineralization, i.e., spots of very 

J ames A. Briscoe & Associates. Inc. 
Tucson. Arizona 
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high grade a n d surrounding lower grade material. 
or wander in the instrument itself. Here we have 
the age-old problem in getting a representative 
sample . 

2 . Th e hesitation of the mining community to accept 
"black box instrumentation" versus the old tried 
and true fire assay method. 

The speed and instantaneous results, which allow one to make 
moment to moment decisions as to where to go or what to assay 
next, I think far out weighs any disadvantages. Further. the 
cost savings as a result of these instantaneous answers in 
combination with not having to take and process a physical 
sample, makes the instrument so cost effective where numerous 
samples are to be taken as to prohibit not using it. Through 
the use of the Silver MAP, we have identified more silver in the 
exposed walls of the Charleston Lead Mine than appear in any 
records we are aware of. Now that we have identified the zones 
of higher grade silver, I think that it is important that we go 
back in and take check samples to be analyzed by the fire assay 
method for gold and silver. and geochemically for copper. lead, 
zinc, molybdenum, and mercury, as we ll as possibly some other 
elements. Once this check sampli ng is done. we will have a 
better handle on the usefulness o f the UNC Silver MAP, and its 
reliability. 

RESULTS 

Because we only assayed for silver , we have no knowledge of the 
contained gold in any of the samples. Since gold is a 
significant by-product in the low grade ores of Tombstone. 
before a decision can be made as to whether open pitable ore 
exists in or around the Charleston Lead Mine, we need further 
assays for gold, as well as lead and zinc. 

Because of cover surrounding the edges of the Charleston Lead 
Mine. it is not clear what the geometry of the ore bearing zones 
is. Until we determine what that precise geometry is, we cannot 
calculate accurate ore reserve projections. Thus, the next step 
in our work is to perform detailed geologic mapping on a 
suitable base, so that we can precisely determine that geometry. 
These steps I will describe a bit later. 

In detail · the Charleston Lead Mine pit appears to be sunk on a 
splay of the Charleston-Mustang Vein. However. in overall 
aspect, the Charleston-Mustang Vein appears to be a continuous 
structure that can be followed (though it pinches and swells) 
f or several thousand feet. 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 
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One zone at the bottom level on the east side of the pit 
averaged 2.75 ounces per ton silver over a width of 33 1

• On the 
next level up this zone had narrowed and decreased in silver 
content to 13 1 of 1.63 ounces per ton silver. This, along with 
other evidence from the State of Maine mine. suggests that 
silver grades increase fairly rapidly with depth. due to super­
gene leaching and enrichment at lower levels. 

With the caviat that we cannot be precise about the geometry of 
the vein system until further technical work is performed, I 
feel that it may be reasonable to project a 1001 width of vein 
material that could be followed for 500 1

• The dip is steep, if 
not vertical. A potential for three ounces per ton silver and a 
possible 80% recovery seems in order. If these assumptions were 
to hold true, then we should be able to develop approximately 
one million tons of 2.4 ounce recoverable silver to a depth of 
260 1• This would also be at a stripping ratio of about 2.6 to 
1, assuming mineral values started at the surface. 

If sericite could be processed and recovered, possibly by the 
use of Richert cones, a new gravity separation device developed 
by the Australians sometime in the last 10 years to treat beach 
sands, there may be significant credits for this by-product. If 
the vein were to continue for 1,000 feet, then the potential ore 
reserves could double to two million tons. 

There is too little data to speculate accurately on what the 
potential might be. However. I think that it is encouraging 
enough to justify further work • 

PROPOSED FUTURE WORK 

With your files organized, and recoverable drill core safely 
stowed away at the State of Maine mine. I believe that we can 
move forward into additional work towards testing for an ore 
zone. My recommendations for additional work are as follows: 

I. Cutting new exposures 

A. Trench the Charleston Vein to the northeast and the 
southwest of the Charleston open pit, using the 
Escapule track mounted backhoe. This will probably 
to a depth of 41 to 10 1 or with pre-drilling and 
blasting to 10 1 to 121. 

cut 

B. Rehabilitate the road to the bottom of the pit and dig 
a water sump with the backhoe - draining most of the 
bottom of the pit. 

31< 

James A. Briscoe & Associates. Inc. 
Tucson. Arizona 
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C. Clean off fresh surfaces in the pit faces with the 
backhoe, and re-sample the fresh material for fire and 
geochemical assay check against the UNC Silver MAP 
assays. 

II. Re-establish and re-monument claim corners - aerial 
mapping. 

A. Identify and re-establish re-monument if necessary the 
corners for the Brother George, Mary Jo, Sweethart. and 
other claims, which you would like to bring to patent. ~k 
It would probably also be wise at this time to 

B. 

re-monument and ammend where necessary those claims you 
wish to retain. ~ h" t.-- 'u,-"tj ~ 1-h..~ I r tij(( 

All claim corners should be targeted (paneled) for 
aerial photography. 

C. Fly color aerial photography for 1" = 200' and 5' 
contour interval mapping over the large claim area, 
1" = 40' mapping over the Charleston open pit area. 

~ 7p(? ,Jp i~ 

and 31' H"'" 
-)CJ St4-~ 

III. Detailed geologic mapping and drilling. 

A. Plane table mapping on topo base map at 1" = 40' or 1" ~ k 
= 20' to show current samples, check samples, and 
trenches. 

B. Design drill test program. I~ 

C. Drill rotary holes to test for grade and tonnage. 
,"'- , 

IV. Follow up. 

I would recommend we start on the above outlined program as soon 
as possible, as I have my summer crew available. If you agree, 
let me know and I will work on a more detailed cost estimate -

Very truly yours, _ 

-t~~ 
James A. Briscoe 

JAB/ms 

Attachments 

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



., 

_ 
.e 

• 

. -e 

• • 



• 

unc nUCLEAR InDUSTRIES !/fJPENIJIX r 

ON THE MAP 

A quarterly newsletter Vol. I. No . 4. October 1983 

MAP (Metals Analysis Probe) 

SPECIAL EDITION 
SILVER MAP 
ECONOMICS 

----

.c. 
~at does it mean in total dollars to sample an outcrop, a mine face, a muck 

pile , a trench , a dump , concentrates, tailings , or a stockpile, and immediately 
know the assay? This special edition illustrates several field-proven ways the 
MAP pays for itself quickly, and at least partially illustrates MAP's tremendous 
economic benefits . 

· .! 00 many deserving properties anq miDes are passed by because of prohibi­
~ve time and evaluation costs. Headings turn to low grade unnoticed, 
&enches and ore trains suffer grade dilution, mill feed is spiked high and low, 

f making process control a nightmare , all because assay sample results lag by 
• hours, shifts, or even days. 

'he MAP in the hands of a veteran miner has made one mine an operating 
reality. Others are putting MAP to work in existing operations, and still others 

• are leading their exploration efforts with MAP. MAP helps to break the 
( .icious circle of high mining and exploration costs that consume budgets and 

erode profits. The following charts allow you to easily calculate the cost 
benefits of MAP in your operations . 

I 

I 

I 
J 

1 



'. LOWER DRILLING COSTS 
· , One 10-hole grid pays for MAP or expands to 50 holes( 
I. for the same budget! 

MAP & Rotary Drilling Reverse Circulation Drilling (RCD) 

~ e 10 holes x 250 ft. @$2/ ft ...... . $ 5 ,000 

~. - AssaYing · . . . . . . . . . . . . . . . . . . 1,500 
, Engineering . . . . . . . . . . . . . . . . . 3 ,332 
t e Contingencies @15% . . . . . . . . . . 1,474 

• _ MAP Total $11,306 

10 holes x 250 ft. @$15/ ft . . . . . . $37 ,50cf 
Supervision & Sampling ... . .... 8 ,334 
Assaying ...... . . . . . . . . . . . . . 5 ,000 
Engineering . . . . . . . . . . . . . . . . . 3 ,332 
Contingencies @15 % . . . . . . . . . . 8, 124( 

RCD Total $62,290 

I • Daily cost of MAP = $287 . Operator ($250) + MAP purchase amortized 5 years . , 
REDUCED ASSAY COSTS 

., 

e _ 

•• 

ASSAYS 
PER 
DAY 

COST PER 
MAP 

ASSAY 

300 ($ .95) 

275 ($1.04) 

250 ($1.14) 

225 ($1.27) 

200 ($1.43) 

175 ($1.64) 

150 ($1.91) 

125 ($2.29) 

100 ($2.87) 

75 ($3.82) 

o 

DAYS TO PAY FOR MAP-
I I I I I I 

. 

. . 

I I I I I I 
25 50 75 100 125 150 175 

DAYS 

• Based on difference between MAP assay costs and $7 (sampler & lab) conventional assay cost . 

( 



• GRADE CON'I'ROL PAYS! 
(I se this graph to determine how quickly your MAP syste m will pay for itself . Draw a line from your average grtlde 

o your tons per day . Where it crosses the middle line shows the increased profits and days required to pay for 
• our MAP. The example shown earns $1 ,130/ day and recovers the MAP purchase price in 35 days . 

e 
.e 
I e 
I. e 

• 

• 

SILVER GRADE 
(OZ/ TON) 

16 

14 

12 

10 

8 

7 

6 

5 

4 

3 

2 

$/ DAY 

$7.930 (5) 
$6.610 (6) 
$5.660 (7) 

$4.960 (8) 

$3,460 (1 0) 

$2.640 (15) 

$1.980 (20) 

$1 .590 (25) 

$1 .130 (35) 

$ 880 (45) 

$ 660 (60) 

$ 490 (80) 
$ 390 (100) 

$ 330 (120) 
$ 280 (140) 

$ 200 (200) 
$ 160 (240) 

$ 130 (300) 

$ 100 (400) 

$ 80 (500) 

$ 50 (800) 

TONS/DAY 

500 

400 

350 

300 

250 

175 

150 

125 

100 

75 

50 

40 

•• 25 

• 

• 

• 

.raph based on $10 silver price and 10% decrease in dilution using MAP grade contro1. Both of these assump­
tions may be conservative . Your payout time may vary . 

unc nUCLEAR InDUSTRIES 
MAP DIVISION 

2900 George Washington Way 
Richland. Washington 99352 

Telephone 509/ 375-6277 
Telex - 152493 PA NUCLEAR RCLD 
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TOMBSTONE MINING DISTRICT 
COCHISE COUNTY ARIZONA 
ASSAY RESULTS USING UNC , INC . SILVER MAP ASSAY UNIT 
PERFORMED BY: JAMES A. BRISCOE~ JABA, INC. 

PAGE 1 OF 4 

DAN ADAMS , WESTEHN EXPLORATION 
APRIL 6, 1 985 
PROPERTY OWNER: THE JAMES STEWART COMPANY (SETH HORNE ) 

AREA SAMPLED: THE CHARLESTON LEAD MINE OPEN PIT 

DATA 10 3016 
NE1/4,NW1/4, SECT . 36, T.2DS., R. 22E . 

================================================= 
ASSAY SAMPLE 

SAMPLE OZ/TON LENGTH 
NUMBER IN SILVER X IN FEET = SUM 

================================================= 
1 0.80 OZ/TON X 1.50 = 1.20 
2 1.30 OZ/TON X 2.50 = 3.25 5.5 ' @ 1.65 OZ/TON AG 
3 3.10 OZiTON X 1.50 = 4.65 

4 0.30 OZiTON X 2.50 = 0.75 
5 0.80 OZiTON X 2.80 = 2.24 
6 1 .30 OZiTON X 1.50 = 1. g) 
7 0.80 OZiTON X 2.00 = 1.60 

B 1 .00 OZiTON X 0.50 = 0.50 31.1 ' @ 1.08 OZ/TON AG 
9 1.20 OZ/TON X 0.80 = 0.96 

10 1 .30 OZiTON X 1.20 = 1 .56 
11 0.40 OZiTON X 1.00 = 0.40 
12 0.30 OZiTON X 2.00 = 0.60 1-1 6.8' @ 1.06 OZiTON AG 
13 1.00 OZiTON X 4.50 = 4.50 
14 1.80 OZiTON X 1.60 = 2.88 
15 0.80 OZiTON X 2.70 = 2.16 
16 1.70 OZiTON X 2.50 = 4.25 

17 0.50 OZ/TON X 5.00 = 2.50 
18 0.80 OZiTON X 0.60 = 0.48 ~B .B' @ 1.07 OZ/TON AG 
19 2.00 OZiTON X 3.20 = 6.40 

20 0.00 OZiTON X 4.00 = 0.00 
21 O.BO OZiTON X 7.50 = 6.00 
22 0.30 OZiTON X 7.00 = 2.10 
23 0.00 OZiTON X 5.20 = 0.00 

24 1.30 OZiTON X 1.00 = 1.30 
25 0.90 OZiTON X 4.00 = 3.60 
26 0.00 OZ/TON X 2.50 = 2.25 
27 0.00 OZITON X 2.60 = 2.34 
28 1.60 OZiTON X 0.40 = 0.64 1.5' @ 1.36 OZiTON AG 
29 6.10 OZ/TON X 1.50 = 9.15 
30 1.60 OZiTON X 1.50 = 2.40 
31 1 .00 OZiTON X 2.00 = 2.00 
32 0.80 OZiTON X \ 5.00 = 4.00 
33 1 .50 OZ/TON X 1.00 = 1.50 

34 0.00 OZiTON X 10.00 = 0.00 
35 0.00 OZ/TON X 10.00 = 0.00 

36 1.50 OZiTON X 6.00 = 9.00 
37 3.80 OZiTON X 7.00 = 26.60 
38 0.80 OZiTON X 3.50 = 2.80 8.5' @ 1.68 OZ/TON AG 
39 0.70 OZ/TON X 10.00 = 7.00 
40 1.20 OZ/TON X 2.00 = 2.40 

41 0.00 OZiTON X 4.50 = 0.00 
42 0.00 OZiTON X 4.00 = 0.00 

43 1.80 OZiTON X 0.50 = 0.00 r3 ' @ 2.38 OZ/TON AG 
44 2.50 OZiTON X 2.50 = 6.25 

James A. Briscoe & Associates, Inc. 
Tucson, Arizona 
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TOMBSTONE MINING DISTRICT 
COCHISE COUNTY ARIZONA 
ASSAY RESULTS USING UNC, INC. SILVER MAP ASSAY UNIT 
PERFORMED BY: JAMES A. BRISCOE~ JABAl.. INC. 
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DAN ADAMS, WESTEHN EXP ORATION 
APRIL 6 1985 
PROPERTY OWNER: THE JAMES STEWART COMPANY [SETH HORNE) 

AREA SAMPLED : THE CHARLESTON LEAD MINE OPEN PIT 

DATA 10 3016 
NE1/4.NW1/4, SECT. 36, T.20S., R.22E. 

================================================= 
ASSAY SAMPLE 

SAMPLE OZ/TON LENGTH 
NUMBER IN SILVER X IN FEET = SUM 

================================================= 
45 0.30 OZ/TON X 2.00 = 0.60 

-------------------------------------------
46 1.70 OUTON X 
47 2.00 OUTON X 

1 . 50 = 
4.00 = 

2.55 5.5' @ 1.92 OUTON AG 
8.00 

48 0.00 OUTON X 

49 1 .70 OZ/TON X 
50 

51 
52 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

64 
65 
66 
67 
68 
69 

70 
71 
72 
73 

74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 

86 
87 
88 
89 

1.10 0 U TON 

0.30 OUTON 
0.20 OZ/TON 

1.30 OUTON 
1.60 OZITON 
1.20 OUTON 
1.20 OUTON 
1.60 OZ/TON 
0.00 OUTON 
1 .20 OUTON 
0.00 OZITON 
1 .40 OZ/TON 
0.60 OZ/TON 
0.00 OUTON 

1.30 OUTON 
0.60 OUTON 
4.70 OUTON 
4.90 OZITON 
1 .20 OUTON 
1 .60 OUTON 

0.00 OUTON 
1 .20 OUTON 
0.30 OUTON 
0.80 OUTON 

1.90 OUTON 
0.70 OZ/TON 
3.40 OUTON 
2.40 OUTON 
2 50 0 . UTON 

OZ/TON 
OUTON 
OZ/TON 
OZ/TON 
OZ/TON 
OUTON 
OZITON 

4.70 
0.10 
1.40 
5.10 
3.30 
6.10 
2.00 

0.60 
0.50 
1 .10 
0.80 

OUTON 
OZ/TON 
OUTON 
OZ/TON 

X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

13.00 = 
3 . 50 = 
3.00 

1.00 
5 .00 

5.00 
2.00 
2.50 
5.50 
6.00 
4.50 
2.50 
1.00 
2.00 
2.00 
1.00 

0.50 
0.50 
1.00 
1.00 
5.00 
6.00 

2.00 
1.50 
5.00 
3.00 

5.00 
3.00 
4.00 
3.00 
3 00 . 
3.00 
1.00 
3.00 
3.00 
2.50 
0.50 
2.00 

1.00 
7.00 
1.00 
2.00 

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

0.00 

5.95 6.5' @ 1.42 OUTON AG 
3.30 I 
0.30 
1.00 

6.50 
3.20 
3.00 
6.60 
9.60 
0.00 
3.00 
0.00 
2.80 -48 ' @ 1.31 OUTON AG 
1.20 
0.00 

0.65 
0.30 
4.70 "'1 4' @ 1.B7 OZ/TON AG 
4.00 
6.00 
9.60 

0.00 
1.80 
1.50 
2.40 

9.50 
2.10 

13.60 
7.20 

50 7 . 
14.10 

0.10 
4.20 

15.30 
8.25 
3.05 
5.80 

0.60 
3.50 
1.10 
1.60 

~05' @ 1.62 OUTON AG 
N & E WALLS OF PIT 

33' @ 2.75 OZ/TON AG 
BOTTOM LEVEL OF PIT, E SIDE 

James A. Briscoe & Associates, Inc. 
Tucson. Arizona 
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, TOMBSTONE MINING DISTRICT PAGE 3 OF 4 
COCHISE COUNTY ARIZONA 
ASSAY RESULTS USING UNC, INC. SILVER MAP ASSAY UNIT 

• PERFORMED BY: JAMES A. BRISCOE. JABAL INC. 
DAN ADAMS. WESTERN EXP ORATION 

APRIL 6, 19ffi 
PROPERTY OWNER : THE JAMES STEWART COMPANY (SETH HORNE ) 

e AREA SAMPLED : THE CHARLESTON LEAD MINE OPEN PIT 
NE1/4.NW1/4 . SECT . 36, T.20S., R.22E. 

DATA ID 3016 e ================================================= 
ASSAY SAMPLE 

SAMPLE OZ/TON LENGTH 
NUtJBER IN SILVER X IN FEET = SUM 

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

e 90 0.00 OUTON X 0.50 = 0.00 

91 1.30 OUTON X 1.50 = 1 • ffi e ~ 0.90 OUTON X 1.00 = 0.90 • ro 2.60 OVTDN X 3.00 = 7.80 13' @ 1.63 OZ/TDN AG 
94 1.20 OUTON X 1.50 = 1.80 E SIDE - 2ND LEVEL SAME AS 
ffi 0.60 OUTON X 2.00 = 1.20 SAMPLES 74-85 BUT 20' HIGHER 
96 1.90 OZ/TON X 4.00 = 7.60 

97 0.60 omON X 5.00 = 3.00 
98 0.00 OZ/TON X 5.00 = 0.00 
99 1 .00 OUTON X 1.00 = 1.00 • 100 0.00 OZ/TON X 6.00 = 0.00 · 

101 0.20 OUTON X 4.00 = 0.80 
102 0.00 omON X 3.00 = 0.00 

103 2.40 OUTON X 1.00 = 2.40 3' @ 3 OZ/TON AG 
104 3.40 OUTON X 2.00 = 6 . 80 , 105 0.00 OZ/TON X 4.00 = 0.00 • 106 0.00 OZ/TON X 3.00 = 0.00 
107 0.00 OUTON X 7.00 = 0.00 
108 0.50 OZ/TON X 6.00 = 3.00 
109 1.20 OZ/TON X 2.00 = 2.40 
110 0.30 OZ/TON X 3.00 = 0.90 

'\ 111 0.00 OZ!TON X 2.00 = 0.00 
112 0.00 OUTON X 4.00 = 0.00 
113 0.00 OZ!TON X 2.00 = 0.00 • 114 0.10 OUTON X 1.50 = 0.15 
115 0.70 OZ!TON X 2.00 = 1.40 
116 1 .80 OUTON X 1.00 = 1.80 
117 0.10 omON X 1.00 = 0.10 
118 0.60 OZ!TON X 1.50 = 0.90 
119 1.60 OZ!TON X 0.10 = 0.16 
120 2.20 omON X 0.10 = 0.22 
121 0.00 OZ/TON X 0.10 = 0.00 .- 122 0.00 OZ/TON X 3.00 = 0.00 
123 0.00 OZ!TON X 6.00 = 0.00 e 124 1.00 omON X 2.50 = 2.50 

_125 0.10 OZ!TON X 3.00 = 0.30 
I f ).~VI 126 0.50 OZ/TON X 0.00 = 0.00 

127 0.60 OZ!TON X 0.00 = 0.00 
128 0.70 OZ!TON X 0.00 = 0.00 
129 0.30 OUTON X 0.00 = 0.00 .- 130 0.30 OUTON X 0.00 = 0.00 
131 1.00 OUTON X 6.00 = 6.00 

e 132 0.50 OUTON X 0.50 = 0.25 
133 0.30 OUTON X 10.00 = 3.00 
134 0.70 OUTON X 2.00 = 1.40 
135 1 .50 omON X 6.00 = 9.00 
136 0.00 omON X 6.00 = 0.00 
137 0.00 OUTON X 1.50 = 0.00 •• 138 0.00 OUTON X 5.00 = 0.00 
139 0.80 OUTON X 6.00 = 4.80 
140 0.00 OUTON X 4.00 = 0.00 
141 0.90 OZ/TON X 2.00 = 1.80 
142 0.90 OZ!TON X 2.00 = 1.80 

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

• 
-- ----
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TOMBSTONE MINING DISTRICT 
COCH ISE COUNTY ARIZONA 
ASSAY RESULTS USING UNC, INC. SILVER MAP ASSAY UNIT 
PERFORME D BY : JAMES A. BRISCOE, JABA, INC. 

PAGE 4 OF 4 

DAN ADAMS, WESTERN EXPLORAT ION 
APRIL 6, 19EE 
PROPERTY OWNER: THE JAMES STEWART COMPANY (SETH HORNE) 

AREA SAMPLED : THE CHARLESTON LEAD MINE OPEN PIT 
NE1/ 4. NW1/ 4, SECT. 36 , T .20S. , R.22E. 

DATA 10 3016 
==============.============================ 

ASSAY SAMPLE 
SAMP LE OZ/TON LENGTH 
NUtJBER IN SILVER X IN FEET = SUM 

================================================= 
143 0.70 OZ/TON X 3.00 = 2.10 
144 O.BO OZ/TON X 4.00 = 3.20 
145 0.00 OZ/TON X 2.00 = 0.00 
146 1.00 OZ/TON X 2.00 = 2.00 
147 0.30 OZ/TON X 2.00 = 0.60 
148 0.50 OZ/TON X 1.00 = 0.50 
149 0.60 Oz/TON X 2.00 = 1.20 

150 1 .20 OZ/TON X 5 .00 = 6.00 
151 0.10 OZ/TON X 1.00 = 0.10 
152 2.50 oZ/TON X 1.00 = 2.50 
153 0.60 OZ!TON X 2.00 = 1.20 
154 0.70 OZ/TON X 0.50 = 0.35 
155 2.10 OZ/TON X 5.00 = 10 .50 

156 2.20 OZ/TON X 0.10 = 0.22 --- ===== ----
458 .50 430 .51 

14.5' @ 1.42 OZ/TON AG 
CHARLESTON VEIN AT SURFACE 
NEAR SHAFT 

45B.5 ' @ 0.94 OZ/TON AG 

James A. Briscoe & Associates, Inc. 
Tucson. Arizona 
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[lATA 1D :~ J016 

DATA AS S A'f' ELEt1ENT C:D TIME DEPTH 
r'HJt1E:ER (SEes > ( FT> 
------ ----- ------- -----

1 0 . 8 02 / TOt'i :~: I Llt'ER 1 60.0 0.0 
.-, 

1.3 0 2 / TON S I L I/E~: 1 60.0 O. I) c . 
. -, 

3 . 1 0 2 / TON S:ILVER 1 6 0 . 0 O. I) .. :-

4 0.3 DZ / TD N SILVER 1 60.0 Ij. I) 
0:::- 0.8 D2 / TDN S: I L It'ER 1 60.0 O. 0 . J 

6 1.3 D2 / TDN :5: I L It'ER 1 60.0 o. I) ..., 
(1.8 D2 / TOt'i S I L I/ER 1 60.0 o . 0 .. 

oj 1. 0 0 2 / TOt'i S:ILlt'ER 1 60.0 O. 0 ' .• ' 
9 1.2 DZ/TOt'i S IL VER 1 60.0 I). 0 

1 0 1.3 DZ / TDN S IL VER 1 60. 0 O. Ij 
11 o. 4 0 2 ./TON S ILVE R 1 60. (I o. 0 
12 (1.3 0 2 / TOt'i S ILVER 1 6 o. I) o. I) 
1 .-:' 

'-' 1.0D2/TDN S ILVER 1 60. 0 I) . 0 
14 1.8 D2/TDN S: I L IIER 1 60. (I 0.0 
15 0.8 02/ TOt'i S ILVER 1 60.0 0.0 
16 1.? 02/ TDN S ILliER 1 60.0 O. 0 
17 0 .5D2/TOt'i ~~ : I LVER 1 60.0 o. 0 
1 c' '.' 0.8 D2 / TDN S I L liEf': 1 60.0 0.0 
19 2.002/TDN S: I L VER 1 60.0 0.0 
i:: (I 0 .0 DZ / TDN S IL liER 1 60.0 I). 0 
i:: 1 0 . 8 D2/TON :S: ILVE~: 1 60.0 0 .0 
.- , ,- , (: .:3 D2 /' TOt'i S: ILVER 1 60.0 O. 0 C. L:. 

.: " : ' l_ , .' 0.OO2 / TON :S: I LVEF.: 1 60.0 O. 0 
24 1.3 02 ."" T Dt'i :5: I L It'EF.: 1 6 0.0 (I. 0 
'- , e 0.9 DZ / TOt'i S: IL VER 1 60.0 0.0 C. . .1 

cUd/6(t~~~p/ 
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,~t. 0.9 OZ/TON S ILVER 1 ~ O.O O. 0 
27 0.9 OZ/TON S ILVER 1 60.0 O. 0 
'=·c· '--'.' 1.6 OZ/TOt'i S ILVEI<: 1 60.0 O. 0 
'='Q L _ _ , ~.1 OZ/ TON S ILVEI<: 1 60 .0 0 . 0 
:30 1. 6 OZ / TON s: I L ~,'EI<: 1 60.0 0.0 
J l 1. 0 02 / TOt'i S ILVER 1 60.0 0.0 
':., ': - 0.8 02/ TON S IL VER 1 60.0 t). 0 ' . • 'L_ 

:3:~: 1.5 OZ / TON S: IL~,'ER 1 6 0.0 Jj. 0 
:34 O.OOZ/TON S ILVEI<: 1 60 .0 O. 0 
·-, e O. 0 02 / TOt'i S IL '·,' EF.: 1 60.0 0 .0 .;, .. .. 
:~:~. 1.5 OZ/TON S: ILVER 1 60 .0 0.0 
.- , ,;, 
. .:.,' ::: .8 OZ / TON S: I l\.·'ER 1 60 . 0 O. 0 
':.,.:' 0.8 OZ / TON SILV ER 1 60.0 0.0 '-" .. ' 
:;:9 O. (' 02>' TON 5: IL I/ER 1 60 . 0 o. 0 
40 1 .2 OZ /TDr'i S: IL VER 1 60.0 O. I) 

41 O. I) 02 / TOt'i SI LI/ER 1 60.0 O. 0 
4 '=' ,- O. 0 OZ/TOt'i ,S: I L I/EI<: 1 60.0 O. 0 
4:: 1 . 8 OZ / TON S: I L I/ER 1 60.0 O. 0 
44 .:: .5 OZ/TDr'i S: IL I/EP 1 60.0 O. 0 
4') 0.3 OZ ,,"TON :S: I L"/EF: 1 60.0 I) . I) 

4'::. 1.70Z/ TON :~: I LVER 1 Eo o. I) 0.0 
4 7 2.00Z / TON s: I L ~,'ER 1 60. 0 O. I) 

4 '=' '.' (I. 0 OZ,,"TON S: ILVER 1 6 0. 0 I). 0 
49 1. (' OZ / TDt'i S: I L I/ ER 1 60 . 0 I). 0 
'5 1) 1.1 OZ / TON S: ILI/ER 1 60.0 O. 0 
'51 0 . :3 OZ / TDr'i S IL '.,·'ER 1 60. 0 0.0 
c ,-, 0 . 2 02 / TDt'i ,S: I L ~/ EF.: 1 60.0 O. 0 .-'f:. 
c ·- , -, ) .:, 1. 3 OZ / TOt'i S: I L I/EF<: 1 60 . 0 0.0 
'5 4 1. Eo OZ / TDr'i :S: 1 L 1/ E F: 1 60.0 O. 0 
~~ t. ,:: 02 / TDr'i ,~; I LVEF: 1 60.0 O. 0 ' .1 .. .. , 

56 1.2 02 / TDr'i S: ILVER 1 6 O. 0 O. 0 
~...,. 1.6 OZ / TOt-i S: I L· ... 'ER 1 60 . 0 O. 0 , .If 

C" ,-, O. 0 0 2 "" T Dr'i S ILVER 1 60 . 0 o. 0 -.. I.:. 

59 1.2 o 2>" TDr'i S:IL I/ ER 1 60.0 O. 0 
~,(I O. (I OZ / TDr'i ';: I L ~/ ER 1 60. 0 I) . I) 

~~~VJ/ 
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;:. 1 1. 4 02 "" TOt~ :~: I L I/ ER 1 60 . (1 I). 0 
'::.2 I). 6 02> T Ot~ :5: I L './EF: 1 ;:;.1). (I I) . I) 

.:.:: I) . 9 OZ/' TOt~ S: I L '·/EF: 1 60.0 I) . 0 
6 4 1.:3 02/ TOt~ S: I L'·/ER 1 60.0 O. I) 

~,~ 0.6 02 / TON S: ILVER 1 60.0 (I. I) 

6':. 4 .7 02 / TON S: I LVER 1 60.0 (I. 0 
t:.7 4. 9 O Z / TOt~ :S: I L I/ER 1 60.0 O. 0 
.:. :::: 1.2 02 / TON :=;; I L '·,o'ER 1 6 O. 0 O. (I 
.: .. ~ 1.6 02 / TOt'i ~: I L I/ ER 1 60.0 I). 0 
(1) I). 0 OZ / TOt-i :SIL I/ ER 1 60.0 I). 0 
7 1 1. 2 D2/ TOt~ S: I L'·/EF: 1 60 .0 O. I) 
~ .-, 0.3 02 / TOt-i S: I L I/EF: 1 60.0 O. 0 " l": 
~ .-. O. :::: 02 / TOt~ :~: I L I/ER 1 60. 0 O. (I ( -.:' 
7 4 1.9 02 / TON :~: I L '·/ER 1 ,:.0. 0 I). 0 
-, c O. 7 02 / TOti S: I L I/ER 1 60. 0 I" • I) " '.' 
,.. 1:. :::.4 DZ / TOf'i S I L I/EF: 1 60.0 • 0 
77 2.4 OZ / TON S: I U·'E R 1 60.0 • I) 
-:, ,- , ;:: . ") OZ .···· TOt'i :~: I L I/ ER 1 60.0 · 0 '" .:. 
7 q 4. 7 02 / TOf'i :~: I U·'ER 1 60.0 • I) 
:::: (I I). 1 DZ / TOti ';: I U·'ER 1 .; O. 0 • I) 
:::: 1 1.4 D2 / TOti S I L '·/EF: 1 60.0 I . • I) 

;=:~~ 5.102/ TON ,S: I l_ I/ EF: 1 .; I). 0 · 0 
:~: :;: :;: . ::: OZ / TOI'i S IL I/ ER 1 6 I). 0 • I) 
:::4 6. 1 OZ / TOti S I L'·/ER 1 60. 0 • I) 
,- , e 
,: , •. • 1 2.9 02 / TON :~: 1 L I/ER 1 .; I). 0 • 0 
::::.:. 1:1.6 OZ "" TDti :~ : I L I/ ER 1 6 O. 0 · 0 
,-.-:0 0.5 OZ/ TOti :~: I L'·/ER 1 60.0 · 0 .:. '" 
:::::::: 1.1 OZ / TON S: IL I/ ER 1 60.0 • 0 
~:'j O. :::: OZ / TOf'i S 1 L'·/ ER 1 60. 0 J. I) 

'~ I) I). 0 OZ/ TOI'i S: Il_ I/ER 1 60 . 0 0. 0 
91 1.3 OZ / TON :~: I U.'EF: 1 60.1) 0. 0 
9 ~:: 1).9 OZ / TDti .S: I L I/ ER 1 .; I). 0 I). 0 
9 ::: ,::.6 OZ / TOt'i :S I L .... 'EF: 1 60.1) I). I) 

94 1 • 2 O Z "" TDt~ :~: I L li EF: 1 60.0 O. 0 
9~ 0.6 02 / TDti S: I L I/ER 1 60.0 (I. I) 

~~a~ 
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Yf.. 1.9 OZ / TOt'i S I LVE~: 1 60.1) O. 0 
'~7 0.6 02 / TOt'i :~: I L \/EF: 1 60.0 O. 0 
9:~: I). I) OZ.·'·TOt'i :~: I L '·/ER 1 60.0 0.0 
9'j 1. (: OZ / TOt'i S I LVEF: 1 Eo O. 0 o. I) 

1 (1) 0.0 DZ / TON S ILVER 1 60.0 O. 0 
1 I) 1 I). 2 OZ / TOt'i S: ILVER 1 60.0 0.0 
1 1)2 O. 0 OZ/TOt'i S:ILVER 1 60.0 0.0 
1 1)3 2.4 OZ / TON S: IL''I'E~: 1 60.0 O. 0 
1 04 3 .4 OZ / TON S IL\/ER 1 60.0 O. 0 
1 0~ 0.OO2/ TON S IU·'ER 1 60.0 I). I) 

1 0 f.. I). 0 OZ / TOt'i S ILVER 1 60.0 O. 0 
1 1)7 O. 0 OZ / TOt'i ::;; I L'·/ER 1 60. I) O. I) 

1 0:::: O. 5 OZ/Tm~ ~~: I LVER 1 60.0 O. 0 
1 09 1.2 OZ / TOt'i S: I LVEF: 1 60. 0 I). 0 
t 10 0.:::: OZ/TOt'i S ILVER 1 60. 0 O. 0 
1 11 O. 0 OZ / TOt'i S: ILVER 1 6 O. 0 I). 0 
112 O. 0 02 / TOt'i S: I LVER 1 60.f) O. 0 
1 1 :~: O. 0 OZ/Tmi S IL VER 1 60.0 O. 0 
114 0 . 1 OZ / TON S ILVER 1 60. 0 0.0 
1 1 ~ 0 . 7 0Z / TON S ILVER 1 60.0 O. 0 
116 1.8 OZ/TON SILVER 1 6 0. 0 O. 0 
117 0 . 1 OZ/TON SILVER 1 60.0 O. 0 
118 I). 6 OZ/TOt'i S IL \,,'ER 1 6 0.0 0.0 
119 1 . 6 OZ/TON S ILVER 1 60.0 O. I) 

120 2.2 OZ / TON S ILVER 1 60.0 O. 0 
121 O. 0 OZ/ TOt'i S ILVER 1 60.0 O. I) 
1·-' ·-' ,-:c O.OOZ / TON S IL\/E~: 1 60.0 O. 0 
1 ·-'·-' c '.) O. OOZ/TON S ILVER 1 60.0 O. 0 
124 1.00Z/TON S: ILVER 1 60.0 O. I) 
1 .;:. 0::-

L_ " _I 0 . 10Z/ TON S ILVER 1 60.0 O. 0 
L::6 0.5 OZ/TON S ILVE~: 1 6 O. 0 O. 0 
127 0 . 6 OZ / TOt'l S ILVER 1 60. (I O. 0 
1 ·=' c ' L_ ' _t I).? OZ / TOt'i s: I L \/ER 1 6 0. 0 O. I) 
1 .-.. ~ c. , 0. ::: OZ / Tmi S ILVEF: 1 60.0 I). I) 
1 ::: I-I 0.:3 OZ / TOt'i S: ILVE~: 1 61). I) I). I) 

~~~a2 
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131 1.00Z/TON SILV ER 1 60.0 O. I) 

lJ2 0.5 OZ/ TON s: I L ~/ER 1 60 .0 O. 0 
1·-' .-, . ' :" ') 0.3 OZ/ TON S IL~/ER 1 60.0 O. 0 
1 ::: 4 0 . 70Z/TON S I LVER 1 60.0 O. 0 
1 :::5 1.5 OZ/ TON S IL'y'ER 1 60 . 0 I) . 0 
1 ::::6 O.O OZ / TON S I L" /ER 1 60.0 O. Ij 
1·-::'7 ,_, J O.O OZ/ TON SILVE ~: 1 60.0 O. 0 
1'::::::: O.O OZ/ TON S IL~/ER 1 60 . 0 O. 0 
1J9 0.8 OZ/TON S IL VER 1 60 .0 O. 0 
14 0 O. 0 OZ/ TOt'l S IL~/ER 1 60.0 O. 0 
141 0. 9 OZ / TON S ILVER 1 60.0 0.0 
14;:: 0 . 9 OZ / TON S IL~/ ER 1 60.0 0.0 
14:3 0.70Z/ TON S IL VER 1 60.0 O. 0 
144 0.8 OZ/TON S IL~/ER 1 60.0 I). 0 
145 O.OOZ/TON SI LVER 1 60.0 0.0 
146 1.00Z/ TON S ILVER 1 60 . 0 0. 0 
147 0.3 OZ/ TOt'l S ILVER 1 6 O. I) O. 0 
14::: 0 .5 OZ/ TON S ILVER 1 60.0 O. 0 
149 0.6 OZ/T ON S: ILVER 1 60.0 0.0 
1'50 1.2 OZ/ TOt'l :S: ILVER 1 60.0 0.0 
151 0.1 OZ / TON S: I LVER 1 60.0 0 . 0 
1 c ·-, .,.I L:. ;::. 5 OZ / Tmi s: I L ~/ E~: 1 60.0 O. 0 
15J 0.6 OZ / TOt'l S: IL~/ER 1 60. 0 0.0 
154 0.70Z/ TON S ILVER 1 60.0 O. 0 
15~ E~ . 1 OZ/ Tmi s: I L ~/ ER 1 60.0 O. 0 
1'5f.. 2.2 OZ / Tmi ~~: I L ',/ER 1 6 0.0 (I. I) 

~~~ua/ 
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TOMBSTON E MI NI NG DISTRICT PAGE 1 OF 1 
COCHISE COUNTY ARIZONA 
ASSAY RESULTS USING UNC, INC. SILVER MAP ASSAY UNIT 
PERFORMED BY: JAMES A. BRISCOE~ JABA, INC. 

DAN ADAMS, WESTEHN EXPL ORATON 
APRIL 6 1 9ffi 
PROPERTY OWNER: DENNIS V. ABBL (VALIDITY OF CLAIMS OPEN TO QUESTION ) 

AREA SAMPLED: MUSTANG VEIN WORKING FROM S TO N. SAMPLING 

DATA 10 2005 

TRENCHES CROSS CUTII NG THE VEIN . SW1 / 4, 
NW1 / 4, SECT . 30 , T. 20S., R.22E. 
TRENCH #2 

================================================= 
ASSAY SAMPLE 

SAMPLE OZ/TON LENGTH 
NU f.'l3 ER IN SILVER X IN FEET = SUM 

===--============================================= 
1 3.90 OZ/TON X 0.10 = 0 .3 9 
2 1 .60 OZ!TON X 3.50 = 5.60 
3 1 .50 OUTON X 2.50 = 3.75 
4 1 .70 OZ/TON X 2.00 = 3.40 
5 0.00 OZ/TON X 2.50 = 0.00 
6 0.60 OZ/TON X 2.00 = 1.20 
7 0.70 OZ/TON X 4.00 = 2.BO 
8 2.00 OUTON X 2.00 = 4.00 
9 0.80 OZ/TON X = 0.00 

10 1 .50 OZ!TON X = 0.00 
11 2.20 OUTON X = 0.00 
12 0.00 OUTON X = 0.00 
13 0.00 OZ/TON X = 0 . 00 
14 0.60 OUTON X = 0.00 

James A. Briscoe & Associates, Inc. 
Tucson. Arizona 
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TOMBSTONE MIN ING DISTRICT 
COCHISE COUNTY ARIZONA 

PAGE 1 OF 1 

ASSAY RESULTS USING UNC, INC. SILVER MAP ASSAY UNIT 
PERFORMED BY : JAMES A. BRISCOE~ JABA, IN C. 

DAN ADAMS , WESTEHN EXP LORATON 
APRI L 6, 1985 
PROPERTY OWN ER: DENNIS V. ABBL (VALIDIT Y OF CLAIMS OPEN TO QUESTION) 

AREA SAMPLED : MUSTANG VEIN TRENCH #3 

DATA 10 2006 
================================================= 

ASSAY SAMPLE 
SAMPLE OZ/ TON LENGTH 
NUMB ER IN SILVER X IN FEET = SUM 

=================================================J 
1 1.60 OZ/TON X 0.10 = 0.16 0. 2' @ 1.45 OZ/TON AG 
2 1.30 OZ/TON X 0.10 = 0.13 

3 O.OOOZ/TON X 1.00 = 0 .00 
4 0 .30 OZ/TON X 0.10 = 0.03 
5 0.200Z/TON X 1.00 = 0.20 
6 0 .00 OZ/TON X 0 .10 = 0.00 

---- 2.40 l6.1 ' @ 0.4 OZ/ TON AG 7 0.40 OZ/TON X 6 . 00 = 
8 0 . 70 OZ/TON 

9 0 . 00 OZ/TON 
10 0 .10 OZ/TON 
11 0 .70 OZ/TON 
12 0.00 OZ/TON 
13 0.00 OZ/TON 

14 1 .70 OZ/TON 
15 1 . 20 OZ/TON 
16 1 .30 OZ/TON 
17 1 .70 OZ/TON 
1B 0.80 OZ/ TON 
19 1 .70 OZ/TON 
20 0.80 OZ/TON 
21 3.10 OZ!TON 
22 2.30 OZ/TON 
23 5 .00 OZ/ TON 
24 1.80 OZ/TON 
25 0.90 OZ/TON 

X 0.10 

X 0.10 
X 4.00 
X 6.00 
X 0.10 
X 1.50 

X 4 .00 
X 1 .50 
X 1 . 00 
X 6.00 
X 6.00 
X 4.00 
X 2.00 
X 1.50 
X 0.10 
X 0 .1 0 
X 6.00 
X 2.00 

--------

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

0.07\ 

0.00 
0.40 
4.20 
0.00 
0.00 

6 . 80 
1.80 
1 .30 

10.20 
4.80 
6.80 
1.60 34.2 ' @ 1.5 OZ/TON AG 
4.65 
0 . 23 
0.50 

10.80 
1.80 

== 
54.4 58.87 54.4 ' @ 1.08 OZ/TON AG 

James A. Briscoe & Associates, Inc. 
Tucson , Arizona 
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TOMBSTON E MINING DI STRICT PAGE 1 OF 1 
COCHISE CO UNTY ARIZONA 
ASSAY RESULTS USING UN C, INC . SILVER MAP ASSAY UNIT 
PERFORMED BY: JAM ES A. BRISCOE~. JABA, IN C. 

DAN ADAMS, WESTEHN EXPLORATON 
APRIL 6, 1985 
PROPERTY OWNER : DENNIS V. ABBL (VALIDITY OF CLAIMS OPEN TO QUESTION) 

AREA SAMPLED: MUSTANG VEIN TRENCH #3 

DATA 10 200 7 
====--=========~================================== 

ASSAY SM1PLE 
SAMPLE OZ/ TON LENGTH 
NUtJBER IN SILVER X IN FEET = SUM 

================================================= 
1 0.00 OUTON X 2.50 = 0.00 

2 1 . 10 OZ/TON X 0.10 = 0.11 I 
3 1 .70 OUTON X 1.00 = 1.70 

1 .1' @ 1 . 65 OZ/TON AG 

4 0.80 OZ/TON X 2.00 = 1.60 
5 0.00 OUTON X 2.00 = 0.00 
6 0.40 OZ/TON X 1.50 = 0.60 
7 1 .60 OZ/TON X 0.10 = 0.16 

== ---------
9.20 4.17 9.2 ' @ 0.45 OZ/TON AG 

James A. Briscoe & Assoc iates. Inc. 
Tucson, Arizona 
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TOMB STON E MIN I NG DI STRICT PAGE 1 OF 1 
CO CHISE COUNTY ARIZONA 
ASSAY RESULTS USING UNC, IN C. SI LVE R MAP ASSAY UNIT 
PERFORME D BY : JAMES A. BRISCOE I . JABA, I NC. 

DAN ADAMS, WESTEHN EXP LORATON 
APR I L 6 , 1 985 
PRO PERT Y OWNER: DENN IS V. ABB L (VA LIDITY OF CLAIMS OPEN TO QU ES TI ON J 

AREA SAMPLED: MUSTANG VE I N TRENCH #4 

DATA ID 200 8 
================================================= 

SM1PLE 
NU 113 ER 

ASSAY 
OZ/TON 

IN SI LVER X 

SAMPLE 
LENGTH 

I N FEET = SUM 
================================================= 

1 

2 
3 

4 
5 
6 
7 
8 
9 

0.10 OZ/TON 

0 . 80 OU TON 
0.90 OZ/TON 

0.10 OZ/TDN 
1 .30 0UTON 
0 .00 OUTON 
0.10 OUTON 
0.00 OZ/TON 
0 .10 OUTON 

x 
x 
x 
x 
x 
x 
x 
x 
x 

10 1 .700UTON X 
11 0 .90 OUTON X 

12 0.50 OUTON X 
13 0.00 OU TON X 

14 0 .50 OUTON X 
15 1.30 OZ/TON X 
16 1.20 OZ/ TON X 
17 0.60 OZ/ TON X 

18 0 .00 OUTON X 

1 9 0 .70 OZ/TON X 
20 2 .00 OZ/ TON X 
21 0 .00 DurON X 

22 0 .20 OUTON X 

23 0.60 DurON X 
24 1.000UTON X 
25 2 .10 OUTON X 
26 2 .40 OUTON X 
27 1 .50 OUTON X 
28 1 .40 OUTON X 

2 9 0 .00 OUTON X 
30 0 .00 OZ/ TON X 

0 .10 = 0 . 01 

1 .50 = 1 .20j2.5 ' 
1 .00 = 0 . 00 -------------------

@ .84 OZ/TON AG 

1 .50 = 0 . 15 
2.00 = 2.60 
1 . 00 = 0.00 
1. 00 = 0.10 
1 .00 = 0 . 00 
0 . 5 0 = 0 . 05 

1 . 20 = 
1.50 = 

1 . 50 = 
1 .20 = 

1.00 = 
1.50 = 
2.00 = 
1.50 = 

0 . 10 = 

0.10 = 
0.10 = 
0.10 = 

0.10 = 

2.50 = 
1.00 = 
1.00 = 
2.00 = 
2.00 = 
1.50 = 

1.00 = 
0.50 = 

---
33 .00 

2 . 04 2.7' @ 1.26 OUTON AG 
1 .35 

0 . 75 
0 .00 

0.50 
1 • g) 6 ' @ • 96 OZ/TON AG 
2 . 40 
0.00 

0.00 

0.07 
0.20 .3 ' @ 1 .2 OZ/TON AG 
0.09 

0.02 

1.50 
1.00 
2.10 10 ' @ 1.45 OZ/TON AG 
4.80 
3.00 
2.10 

0.00 
0.00 

------ - - --
29.78 33 .0 ' @ 0 .9 OZ/ TON AG 

J a m es A. Briscoe & Associates. Inc . 
Tucson, A ri zo na 
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TOMBSTON E MINING DI STR ICT PAG E 1 OF 1 
COCHISE COUNTY ARIZONA 
ASSAY RESULTS USING UNC , INC . SILVE R ~~P ASSAY UNIT 
PERFORMED BY : JAMES A. B RISCOE~ JAB A, INC . 

DAN ADAMS, WESTEHN EXPLORATON 
APRIL 6 , 19ffi 
PROPERTY OWNER: .1>O'/A//1 ~!lIM_f.-'--f£8..LlO'li5:EJ!L!l!!f:j ~8I T(J QtJ£..j T7CY.,..) 

AREA SAMPLED: MUSTANG VEIN TRENCH #5 (BACKHOE) 

DATA ID 200 9 
================================================= 

ASSAY SAMPLE 
SAt-1PLE OZ/TON LENGTH 
NU lIB ER IN SILVER X IN FEET = SUM 

================================================= 
1 0.90 OZ/TON X 0.10 = 0.09 
2 2.00 OZ/TON X 2.00 = 4.00 4 .6 ' @ 1.68 OZ/TON AG 
3 1.10 OZ/TON X 1.50 = 1 .65 
4 2.00 OZ/TON X 1.00 = 2.00 

5 0.30 OZ/TON X 0 .1 0 = 0.03 
6 0.30 OZ/TON X 2.50 = 0 .75 
7 2 . 90 OZ/TON X 3.00 = 8.70 

---- --------- ---- -
10.20 17.22 10.2 ' @ 1.64 OZ/TON AG 

James A. Briscoe & Associates. Inc. 
Tucso n. Arizona 
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TO MBSTON E MINING DI STRICT PAGE 1 OF 1 
COCHISE COUNTY ARIZONA 
ASSAY RESULTS USI NG UNC, INC. SILVER MAP ASSAY UN IT 
PERFORMED BY : J AMES A. BRI SCOE

R 
JABAL I NC. 

DAN ADAMS , WESTE N EXP ORATON 
APRI L 6, 1 985 
PROPERTY OWNER : /y:NNlj V-1l8 .3L (vllt/a/'f~~ £l ,oE;<'/ Tt:J a()E6r7~AI) 
AREA SAMPLED : MUSTA NG VEIN TRENCH #6 

DATA 10 2010 
================================================= 

ASSAY SAMPLE 
SAMPLE OZ/TON LENGTH 
NUMBER IN SI LV ER X IN FEET = SUM 

================================================= 
1 1 .40 OZ/TON X 0.10 = 0.14 
2 1 .60 OUTON X 1.00 = 1 .60 2 .1 I @ 1 .35 OZ/TON AG 
3 1 .10 DurON X 1 . 00 = 1 .1 0 

4 0.00 OU TO N X 0.10 = 0 .00 
5 1 .10 OUTON X 1.50 = 1 . 65 
6 0 .00 DurON X 1 .00 = 0.00 
7 1.20 OUTON X 2.00 = 2.40 
B 0 . 90 OZ/TON X 0.1 0 = 0.0 9 
9 0 .00 OUTON X 0 .1 0 = 0.0 9 

10 0 .00 OZ/TON X 1.50 = 0 .00 

11 1 . 70 OUTON X 2.00 = 3. 40 
12 3.50 DurON X 0 .10 = 0 .35 6 .1 ' @ 1.6 OZ/ TON AG 
13 1 .50 DurON X 4 .00 = 6.00 

14 0 .70 OU TON X 4.00 = 2.BO 
15 0 .60 OUTON X = 0.00 

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

J ames A. Briscoe & Associates. Inc . 
Tucson. Arizon a 
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TOt~8 STON E MINING DISTRICT PAGE 1 OF 1 
COCHISE COUNTY ARIZONA 
ASSAY RESULTS USING UNC, INC. SILVER MAP ASSA Y UNIT 
PERFORMED BY: JAM ES A. 8RISCOE~ JABA, INC . 

OAN ADAMS, WESTEHN EXPLORATON 
APRIL 6, 1985 
PROPERTY OWNER: .lENNa II d{jBt..L,!/{LIAl7t£L..~L~ffN TZJ d~.0,v) 
AREA SAt-IPLED: MUSTANG VEIN - 10' VERTICA L PROSPECT 

SHAFT IN THE FOOT WALL OF THE MAIN STRUCTURE 
DATA 10 2011 
================================================= 

ASSAY SAMPLE 
SAMPLE OZ/ TON LENGTH 
NUMBER IN SILVER X IN FEET = SUM 
---------------------------------------------------------------------------------------------

1 0.60 OZ/TON X 3.00 = LBO 
2 0.40 OZ/TON X 1 . 00 = 0 . 40 
3 2 .30 OZ/TON X 1 .50 = 3 . 45 
4 0.00 OZ/TON X 0.60 = 0.00 
5 1.90 OZ/TON X 0.60 = 1 .14 
6 1.20 OZ/TON X 0.10 = 0.12 
7 0.60 OZ/TON X 1.00 = 0.60 
8 0.20 OZ/TON X 0.10 = 0.02 
9 0.40 OZ/TON X 0.10 = 0.04 

10 0 . 00 OZ/TON X 0.10 = 0.00 
11 0.50 OZ/TON X 0.10 = 0 . 05 
12 1 . 00 OZ/TON X 0.10 = 0.10 
13 1 . 60 OZ/TON X 0.50 = 0.80 
14 0.50 OZ/TON X 1.50 = 0.75 
15 0.90 OZ/TON X 1.00 = 0.90 
16 1.20 OZ/TON X 1 .50 = 1.80 
17 0 .30 OZ/TON X 1.50 = 0 .45 

----- --------- -----
14.30 12.42 14.3 ' @ .87 OZ/ TON AG 

James A. Briscoe & Associates, Inc. 
Tucson. Arizona 
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TOMB STONE MINING DISTRICT PAGE 1 OF 1 
COCHISE COUNTY, ARIZONA 
ASSAY RESULTS USING UNC, INC. SILVER MAP ASSAY UNIT 
PERFORME D BY: JAMES A. BR I SCOE~ JABA, INC. 

DAN ADAMS, WESTEKN EXPLORATON 
APRIL 6 , 1985 
PROPERTY OWNER: ~14- V.!lf}f}Lf'i .. I-/?!lJITYCY ~1:I.2_cA9llZJ dt£jrt::YJ) 

AREA SMIPLED : MUSTANG VEIN - EXPOSED ROCK IN FRONT 
OF BULKHEADE D DECLINE 

DATA 10 20 12 
================================================= 

SAMPLE 
NU t13 ER 

ASSAY 
OZ/ TON 

IN SILVER X 

SA~IPLE 
LENGTH 

IN FEET = SUM 
================================================= 

1 0.90 OUTON X 1.50 = 1 .35 
2 0.00 OUTON X 0.10 = 0.00 
3 0.90 OUTON X 2.00 = 1.80 
4 1.20 OUTON X 1.50 = 1.80 

------------
5.10 4. ffi 5 .1 ' @ 0.97 OZ/TON AG 

James A. Briscoe & Associa tes. Inc. 
Tucson. Arizona 
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TOMBSTONE MINING DISTRICT PAG E 1 OF 1 
COCHI SE COUNTY ARIZONA 
ASSAY RESULTS USING UNC, INC. SILVER MAP ASSAY UNIT 
PERFOR~ED BY: JAM ES A. BRIS COE~ JABA, INC. 

DAN ADAMS, WESTEHN EXPLORATON 
APRIL 6, 1985 
PROPERTY OWNER : bENN0 V 178BL (i[lkLAl~Y-I2£~t.6'L~ db{! 7i:)Ouc.:5t/Ov ) 

AREA SAMPLED: MU STA NG VEIN - CAP ~~GAZINE OUTCROP 

DATA 10 2013 
================================================= 

SAJ.1PLE 
NUMBER 

ASSA Y 
oZ/TON 

IN SILVER 

SAMPLE 
LENGTH 

X I N FEET = SUI~ 
=====--=========================================== 

1 0 .10 OZ/TON X 1.50 = 0 .15 
2 0.60 OUTON X 1.50 = 0.00 
3 0.00 OUTON X 3.00 = 0.00 
4 0 .00 OZ/TON X 1 .00 = 0.00 

5 1 .20 OZ/TON X 1 .50 = 1.BO 
6 1 .70 OUTON X 0.10 = 0.17 
7 3.00 OZ/TON X 0 .10 = 0.30 
8 2.90 OZ/TON X 0.10 = 0.29 

- - --- ===== ----
8.80 3.61 

1.8' @ 1.09 OZ/T ON AG 

8.8 ' @ 0.41 OZ/TON AG 

James A. Briscoe & Associates . In c. 
Tucson . Arizon il 
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DATA TD !~ ~:: ( I (14 

[lATA A :~::~: A\· ELH1EtH C II TIME DEPTH 
,.~ U r'1 F.: E F' (S EC :S:> ( FT> 
------ ----- ------- -----

1 1.5 OZ ,," TDr-i :S: 1 L \·'EF: .:. O. ( I O. (I 
-

I). 9 [] Z ..... T [] t'i S I LI,,'EF: 1 r:. (I. 0 (:. 0 l-: 
-: I). 0 [] Z ..... T Ot~ S: I L "/EF: 1 60.0 O. (I .. 

4 1. 1 OZ " "TOt-~ :S: I l_ \/EF: 1 60. I) O. 0 
co 1. 1 OZ ""TOt-i S I L"/ ER 1 .:. O. (I O. 0 . J 

to:. (I. 'j OZ/ TOt-~ S I L"/ EF: 1 60.0 O. 0 
"7 0.0 OZ/Tor'i S I L ',/EF: 1 60.0 (I. 0 
:::: ( I. (I OZ / TOt-i ~: I L "'.' EF: 1 60. 0 O. 0 
.~ 1 . 2 OZ / TOt-~ :S: I L '.,,' E F: 1 60.0 O. 0 

1 (I (I . 6 OZ .·'· TOt~ :~: 1 L ',I' E F: 1 60.0 (I. 0 
1 1 O. 7 OZ / TDt~ :~: 1 L ',I' E F: 1 60. (I O. 0 
1 .=, ,- O. ( I OZ .···· TOt~ SIL'·.,'ER 1 60. (I O. 0 
1 .:' 

'-' 1 . 1 OZ / TOt-i :~ : I L '" .' E F' 1 60.0 O. (I 

14 2 . 7 OZ ..... TDt~ ';: I l_ ' ... ' E F: 1 61).0 (I. (I 

15 J . 7 OZ/ TOt~ :S: I L ',.,'EF: 1 6(1.0 ( I . 0 
1 to:. (I. J OZ/ TDt~ :~: 1 L ',/EF: 1 6 . 0 (I . (I 

17 1 . :: OZ/TOt-~ :~: 1l_ '.iEF: 1 ,:. • I) (I. 0 
1 .=. ' . ' I) . 1 OZ/ TDr-~ S: I L" ,·'EF: 1 6 . (I o. (I 

• 
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[l ATA 1 [ I : ~ ;:: (I (I ':. 

DATA A :~: :S:A'l ELEr'lEfH CD TIr1E DEPTH 
f '~ U f'l E: E F: (S: ECS > (FT ) 
------ ----- ------- -----

::.9 fE / TON :~: I L '/EF: 1 60 . 0 O. (I 
~~ t . 6 OZ/ TDr'i S I l_ 1,/ E F: 1 60.0 O. (I 
' .' 1.5 OZ / TOt'i S: ILVER 1 60.0 O. 0 ' .' 

4 1.702/ TON S: I LVER 1 60.0 (I. 0 
c:- 0.OO2/ TON :~:I L VER 1 60. (: 0.0 . J 

t , 0.6 OZ / TDr'i :~: I L I'/E~: 1 60. 0 O. 0 
-::' I). 7 0 Z·" TON .s: I l_ I/ ER 1 60. Ij O. I) 
!:: 2. 0 OZ / Tm-i :S: I L I/ER 1 60. 0 (J. I) 
'j 0.8 OZ / TDr'i S lLI/EF: 1 60. I) O. I) 

1 0 1.5 OZ / TOt'i :~: I LI'i ER 1 :3 0.0 (I. 0 
t 1 ;:: .;:: 02 / TDr-i :5: I L I,.' E F: 1 J I).I) I). I) 
12 O. (I 02 ..... TON :~: IL V EF: 1 :: 1).0 (I. I) 
1 .-:' ' .' I) . 0 OZ / TOt'i ~: I L I,,.'EF.: 1 ::;: I). I) I) . I) 
14 I).':, 02/ TDr'i :5: I L li EF: 1 29. 0 I). I) 

/itJ.5TllN&- V~/N 
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DATA ID!~ 200'::. 

DATA 
r'llJr', BE F: 

1 
~:: 
-=: 

4 
c:; 

t':. 
"7 

,-, 
'-: . 
. ~ 

11) 

1 1 
1·:· 

1-

1·:· .... 
14 
15 
1 ,::. 
17 
i c. 
l ' .. ' 

19 
,::: I) 

21 
e2 
-, .-
c ·.:, 

;::: 4 
-.C' 
L. .• ' 

A5:';: A '( 

1.6 D2 / TDN 
1.3 D2 / TDN 
0.OD2/TDN 
0.3 02 / TDN 
0.2 D2/TDN 
0.0 DZ /T ON 
0.4 D2 / TDN 
0.7 D2 / TDN 
0.OD2/TDN 
O. 1 02 / TDN 
0.7D2/TON 
0.O D2 / TDN 
0. OD2 / TDN 
1.7 DZ / TDN 
1.2 D2 / TDN 
1.3 DZ / TON 
1.7 D2 / TDN 
0.8 D2 / TON 
1.7D2/ TCN 
0.8 D2 / TDN 
3.1 DZ / TDN 
2.3 OZ / TDN 
5 . 0 02 / TDN 
1.8 DZ / TON 
0 . 9 DZ / TON 

/1t0771A16- VElA/' 

ELEt1EtH 

S ILVER 
S ILVER 
S IL VER 
SILV ER 
S ILVER 
S ILVER 
S ILVER 
S ILVER 
SIL VER 
S ILVER 
S ILVER 
S ILVER 
SILVER 
S ILVER 
S ILVER 
SIL VER 
SILVER 
SI LVER 
S ILVER 
S ILVER 
S ILVER 
S ILVER 
S IL VER 
S ILVER 
S ILVER 

CD 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

TIME 
(S EC.',;:) 

6 I). 0 
60.0 
60.0 
60. (I 

60. 0 
60. 0 
60.0 
60.0 
60.0 
60.0 
60.0 
60 . 
60. 
60. 
60. 
60. 
,::.0. 
60. 
60. I. 

60.0 
60. (I 

6 (I. (I 

,::. (I. (I 

6 (I. I) 

60. (I 

DEPTH 
( F T> 

o. 0 
O. I) 

o. I) 

O. 0 
I). 0 
(I . n 
(I. 

I). 

I). 

I). 

I) . 

(I. IJ 
(I. (I 

O. (I 

O. ( I 

I). 0 
o. 0 
O. I) 

(I. 0 
(I. (I 

0.0 
(I . 0 
(I. (I 

(I. 0 
o. (I 

--• 
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r:A TA 1 I: :~ ;:: (I 1:17 

r:ATA A S: :~: A 'f ELEr1Er-n CD T Ir1E DEPT H r'~ I.: "1J:: E F.' 
r:: .5:EC :5:> ( FT ) -- ---- ----- - -- ---- ---- -

1 O.OOZ/ TfJN S T L"/EF.' 1 6 ( I. (I O. 0 
~~ 1 • 1 fJZ ,,·· TrJr-i :S: T L"/ EF.' 1 6(: . 0 O. 1 ':., 1. 7 fJZ / TrJr-i :~: I L VEF.: 1 60 . I) O. 
' .' 

4 O. ::: 0:::> T rJr-i :~: I l_ \/ER 0 60. (: O. c=-
O. 0 02 ""TfJr'l :5: I L "l EF.- 1 60.0 O. 

-.J 

6 (: .4 02 ,···· TrJr-i :~: I L './EF: 1 60 . (: O. 
" 1. Eo OZ , .... TrJr-i :n LVEF: I) 60.0 O. 

JlI06771A15 VElIJ 
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DATA 1 [t :~ ;:: (I (I :=:: 

DATA A~:::~: A \· ELEt'lEtH CD T I t'lE DEF'TH 
r-j 1 .: "1 F.: E F' (~: EC :S: :o ( FT ) 
- ----- ----- ------- ---- -

1 I). 1 0 Z ..... T or-i :~: I L './ E F: 1 60. 0 O. 0 
;:: I). ::: OZ / TOt-j :~: I L './ E F' 1 6(1. (I O. (I 
-: (I. 9 OZ / Tor-j - :5: I L ''I'EF: 1 t. o. (I (I. (I 

4 I). 1 OZ / Tor-j :~: I L'· ... EF: 1 61).(: I). 
e:; 1.:::: OZ ···· Ton S: 1 L '·/EF: 1 6 f • f l (I. 

t-=. (I. 0 02 / TOt-j S: 1 L VEF: 1 f.- (I. ., 0 .1 02 .····TOt-j S 1 L I·/EF' 1 t. . (I. 
:~: I) . I) 02 · .... Tori :~: I l_'· ... EF.: 1 tl (I. 
.~ 1).1 OZ / TrJri S I L'· ... EF: 1 t . (I. 0 

1 (: 1. (' OZ .···· TOt-j :~: 1 L I, ... EF: 1 6) • ( I. 0 
11 0.9 02 / TOti :~ : I L '.,.' E F: 1 60 • .I 0 . 0 
L:: O. '5 02 / TOti -~: I L I·/ EF: 1 6(1. I) O. (I 
1-:' ' . ' I) . I) OZ / TOt-j ~: I L'·,,' EP 1 61). (I (I. (I 

14 (1 .5 OZ ,···Tor-i :S: I L'· ... EF: 1 6(1. (I I). (I 

1':. 1 .:::: OZ / Tor-~ :~: I l_'·/ EF: 1 6(1 . (I o. 0 
1 t. 1 . ;:: OZ / TOti :~: I L './ E F: 1 ~. (I. (I I). (I 

17 0.':' OZ,··· Tor-i :S: I L I·/EF.: 1 6(1. (I (I. (I 

1':' '-' o. I) 02 ..... Tor-~ ~~: I L 1/ E F: 1 6(1. (I (I. 1 
l'j I). (' o 2 ."" T or-i S: IL'· ... EF: 1 t. (I. (I (I . 
,~(: 2. (I OZ / TOti :S: 1 L \ ... EF: 1 .:. (I. 0 o. 
;:: 1 0 . 9 02 / TON :~: I L" / EF: 1 60.0 (I • 
. : .. :' l_'_ i) . 2 OZ / TOti S: I L liEF.: 1 60. 0 (I. 
.: . : ' (1.6 OZ / TOt-i S I L'·/ EF.: 1 60.(1 o. 0 ~- ' . ' 

;::4 1.00Z/ TON ~: lL\/EF.: t 6(1 . (I O. (I 
'-Ie:: c. .. 1 ;:: . 1 OZ / TOti S: I L \/EF.: 1 60.0 O. 0 
~::E. ;:: .4 OZ / TON S: I L li EF.: 1 60. 0 (I. i) 
-: ' 7 1.5 OZ / TOti S I L \,·'EF: t 6 (I. 0 O. I) '_I 
~:: :~: t . 4 02 .·'· TON :5: I L \/EF.: 1 60.0 (I . I) 
.: .. ::, ,- , (:. (I 02 / TrJri S: 1 L \/EF.: 1 Eo O. 0 (I . 0 
JI) O. (I OZ / TrJri S: I L VEF.: 1 61).(1 O. 0 

H06771M:5- VEIl]! 
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[lATA II: :: 20 (i'j 

[lATA AS.';: A\, ELEt1EtH CD TIME DEPTH ,.j'J"l)::EF.: 
( S: EC :~:) ( FT > --- - - - ----- - ------ ---- -

0.9 OZ / TON :S: 1 LVEF.: 1 60.0 O. 0 -
~::. 0 OZ / TOt-i :S: I L 1,/ E F.: 1 60.0 O. 0 L-: 

- 1. 1 OZ / TOt-i s: I L I,!'EP 1 ~, O. 0 O. I) 
-: 

4 ~::. 0 OZ""TOti :nll.,IEF: 1 Eo I). I) O. Ij c: (:. ::: OZ / TDri :S: 1 L "/ EF: 1 Eo I). 0 O. (I 
1 

r:. I). ::: OZ ..... TOt-i :S: I L "/ EF: 1 60 . 0 O. (I , ~:: . 9 02 "" TOti :~: 1 L I,,.'EF: 1 6 O. 0 O. 0 

)106T/TNb- VaN 
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DATA 1[1 !: 21:11 I) 

[lATA A ~: :~: A \' ELEt1E~n CD TH1E DEF'TH 
r-iUt'1F.:EP ( :~: E C.5:> ( FT > 
------ ----- --- -- -- -----

1.4 oZ / TDt-i .~: I L '·/ ER 1 60.(: O. (I 
2 1.6 o2 ..... TOt-i :~: I L '·lE F: 1 ;:, (I. (I (I. 0 
--: 1. 1 o2 / TOt-i .. ~: 1l_"/EF: 1 .:' I). (I o. (I 
4 (I. (I 02 ."" T ot'l S I L\,'EF.: t 60 . 0 O. 0 
c:; 1. 1 oZ · .... TDt-i :~: 11_ "/ EF' 1 .:' O. (I (I . 0 
t;, 0 .0 OZ ..... TCti :~: 1 L"/EF: 1 60.0 (I. 0 ..,. 

1.;:: oZ / TOt-i :~: I L ',/ EF' 1 60.0 (1. 0 - O. '3 o2 ·· '· TOt-i .5: I L"/EF: 1 60.0 (I. 0 .:. 

9 O. '3 OZ ..... TCr'i :~: 1l_ "/ EF: 1 61). 0 I). I) 
11) O. I) o2 / TOt'l :~: I L I/ EF: 1 60.0 o. I) 
1 1 t. (' oZ ..... TDt-i ~: I L \,'EF: 1 6 1). 0 1:1. Ij 
1 .: ' ,- :: . 5 o2 ..... TOt-i S: I L "/EF: 6 (I. (I I) . (: 
t:: 1 . 5 CZ / TOt'l S 1 L "/EF: 1 60. (I O. 0 
14 (I. (' 02 ."" T Dt'l S: I L"/ ER 60. (I o. 0 
1':. (I ..:, C Z .... T 0 t'i :~: 1 L ',/EF.: 1 61) . 0 O. (I 

J1()6TIf)l6 VEIN 
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[ :ATA TIl :~ ;::: (: 1 1 

DATA A '~: :~: A \· El_E MErn CD T 1 r'lE DEPTH 
tl l,: r'1 F: E F.: ( :S: EC :~: > ( FT > 
---- -- ----- ------- -----

I) .~. OZ "" TDr'-l ::: 1 L '· ... EF 1 6/) . 1) I). I) 
- I). 4 02 , .. , T or~ :S: 1 L'· ... EF 1 6 I). ( : /). I) l-: 
- ,::: . ::: OZ / Tcn :~ 1 L \/EF: 1 61).1) I). I) .: 

4 1).1) OZ / TOrl :S: I L \·'EF: 1 6 (I. I) I) . /) 
t:' 1. ·j 0 2 ..... TDr'i :~: 1 L '·/EF: 1 61) . (I (I. (I , 
.:. 1 .~::: OZ / Ton :: 1 L '·,·'EF· 1 6/). (I I). I) 

, .' 0 .6 OZ / TDr'l ~: I L'·/ EF 1 6 (I. I) I). I) 

:=:: I) . ;::: 02>' T or~ S I L'·,·' EF 1 6(1.0 I). I) 

.~ O. 4 O Z····Tor~ S: I L \.' EF: 1 6 O. I) I). I) 

1 I:: I). I) oz ···· TDr'l :~: 1 L '·/E F: 1 t. I). I) I). 0 
1 1 (I . 5 OZ · .... Tor~ :~ I L\·'EF 1 60./) I). I) 

L::: 1. (I OZ "" TOt'l :~ : 1 L ' ... ' E F' 1 ~. (I. (I I). I) 

1 .:' ' . ' 1 . 6 02/ Tor~ S: ll_ './ E F' 1 60.0 (I . (I 

14 (1.5 0 2 .·,"T Dr'i S 1 L '·/EF 1 t;;, (I. I) (I. i) 

15 /). 'j OZ ""TDr'i ~: 1 L"/E P. 1 61). I) I). (I 

16 1 . ~::: 02 / TDt'1 S: l U ·'EF· 1 61).1) I). I) 

17 I) . J C2 ..... Tcr~ ~: I L '·/ EF: 1 6 I). I) I). ( I 
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r:8 TA 1 D :~ ;:: 01 ::: 

DATA A ~~: S A \, ELEMEtH CD TIME DEPTH 
til J r'1 f: E F' (S ECS> ( FT> 
------ ----- ------- - --- -

o. 1 02> TDt~ :~: ILVEP 1 61). 0 I) • -
"-, 

I). 6 OZ/ TDt~ :S: I l_"/ EP 1 60.1) O . c. 
. -, 

(: . 0 02>" TON :S: I L \/EF: 1 60.(1 O. :' 
4 I) . (I rr:: / TDr-i '~: I L \/ EF: 1 6(1. (I O. e; 1.2 OZ / TOt-i .~: I L I,,.' E F: 1 6(1 . I) o. 
~, 1. (' OZ/TDt~ ~: 1 L '.,.' E F.: 1 61). I) I) . 

::: . I) OZ ,···Tm~ :~: I L "/EF.: 1 4 'j. I) (I. 
:=: 2.'~ CZ .·'· TOt-i S: 1 L \,IE F: 1 52 . 0 I). (: 
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Tombstone Si lver Mines Inc. • Joe Graves o ri II Hile Coordinates 

NAME E. N. EI~v~~~~ [Arbitrary - given by 
Cooper Aenal) 

1 518,459.0 254,283.0 --15-Sc;, . 8 

• 2 518,398.3 254,196.8 .5S8, S-

3 518,415 .5 254,243 • 1SS7, .3 

4 518,473.8 254,329.1 '1S-5" 3,7 

5 518,453.0 254,338.6 '1i)S$"",O 

• 6 440.3 4,316.3 '1S-~.s. 8 

7 468.5 4,253.6 <15S8,3 

8 370.6 4,154.9 '1S-6.J. ~ 

9 376.2 4,129.5 __ -<}S-70. Z. 

10 318.8 4,144.0 -1070 . t 

11 41 9.2 4,350.1 ~'S'S 7. S"" 

12 412.1 4,326.9 1S-StD .1 

13 408.2 4,301 .0 <f~~'~ 

14 247.0 395.8 1& '25". I 

• 15 281 .2 3,933.0 --1 (l, / (l,. {p 

16 278.3 253,908.8 ..<{C;/8 . o 

17 269.2 3,884.1 -<16 17. Z 

18 265.4 3,860.8 -16 It:.. :7 

1 9 518,269.5 253,835.2 1f, ;~ . 0 

20 293.9 3,875.6 _ -1~ /0.1-

21 301 .5 253,899.1 _ '1G 07. 'Z. 

22 306.8 3,923.4_ 4603.0 

23 518,248.9 3,942 .1 -1~ t.S'. 1 

• 24 234.9 3,893 .8 _ 4.~-:,c·7 

25 237.1 3,868.5 _ <ttl 7,,4 

26 424.8 253 ,947.4 <IS- 76>.12. 

27 518,447.4 253,955.7 1S-71. 0 I 

• 28 469.0 3,969.7 1:)71.78 

29 225 .1 3,846.3 1~ 3~ ,6 

30 243.9 3,837 . 5 </(' ~6. (, 

31 518,292 .33 253,645.66 16 0;:),7 • 32 289.5 3,761.24 -<lIP ;.c'/, 1 

33 288.75 3,731.24 ~(, 13, ~ 



• 34 139.61 3,647.13 _ _ -</65'5".8 

35 128.54 3,622.84 </foS(P. Y 
36 121 .11 3,599.03 _ 4(0<57.2-

37 112.84 3,575.83_ 4.(;57. <3 

• 38 103.76 3,552.01 4!{6sc; ./ 

39 093 .07 3,528.59 1~ Go.1 

40 084.62 3,505.10 _ <Ie, b 3.8 

41 084.6 3,481.0 -166;; .3 . 0 

• 42 084.43 3,454.53 "Y fD (; <i • S" 

43 127 .56 3,498.92 46 1..9,8-=/ 

44 1 05 .61 3,511.16 4'60 . ~.9 
45 134.51 3,548.77 ~'Sl. 1.9 

46 160 .5 3,795 .8 <1&' S&. 0 

47 173.5 3,817.2 <1(P 5"2 . 0 

48 186.3 3,838.8 4~ <[7.1 

49 518,198.0 253,811 .5 4~ «3.0 

50 230.7 3,816.1_ ~~ 3~.(9 

• 51 232.6 3,789.7 4G 33.S 

52 226.7 3,767.8 46 3 3.2. 

53 214.8 3,742.9 <l' 3~. 6 

54 196.4 3,724.6 4" <lo.$ -
55 183.1 3,705.7 <1' "'1->.0 

56 167.2 3,686.5 -«(, <f8.« 

57 184.7 3,676.7 <t~~CI.O 

58 199.6 3,697 .1 ~{,.31.o 

59 214.4 3,717.5 <i6? 3~. 7 

• 60 230.6 3,739.3 _i' ~ 8. t:f 

61 241 .2 3,758.9 4' Zc,., 

62 248.9 3 ,781 .1 C/, 7- \)-.3 

63 249.2 3,809.0 "'to :lJ. ~ 

• 64 203.6 3,618.23 .t(, ~ j).13 

65 163.15 3,610.24 <?~ -11. 1 
66 159.49 3,586.25 <{61J . S-

67 221 .39 253,641.7 -1~..JQ. 3$ :. 68 279.76 3,613.58 "1(; 07. 70 

69 51 9,292 .8 254,513.6 --</S/o , 0 



• 70 519,818.0 5,093.1 _ 4 <:)8.9 . cD 

71 519,849.3 5,036.6 ~</ &8.3 
-

72 768.0 5,020.6 4'175'.. 2 

73 783.8 5,033.9 4177. (., _ _ 

• 74 797.3 5,022.5 412 2. S-

75 770.2 5,048.8 ~i 8 0 . ..9 

76 519,756.0 5,062.9 .:/4 7.9· fP 

77 786.5 5,067.2 41 8s:. ~ 

• 78 833.0 5,135.9 418..9 .. .2- ---

79 810.2 255,005.9 4'( Yo. 6 

80 519,118.4 3,973.28 <16'IO.S'" 

81 519,160.89 254,001'.65 4$'08.0/ 

82 139.37 4,022.96 .qS Z S.1.L 
83 296.53 4,242.93 4"-0<1 16 

84 367.22 4,319.94 4~o -,$'7 __ 

85 519,382.86 4,301 .05 4-s'o,3, &0 

86 36.8 3,889.7 ~$"' /G .30 

• 87 174.7 253,914.7 ~~/~.~CJ 

88 51 9,146 .7 3,944.5 4S' /1. I 

• 
• 
• 



James A. Briscoe & Associates, Inc. 
Exploration Consultants: 

Base and Precious Metals/ Geologic and Land Studies/ Regional and Detail Proj ects 

James A. Briscoe 
Registered Professional Geologist 

June 28 , 1985 

Lyle Slater 
Cooper Aerial Survey Co . 
1692 W. Grant Road 
Tucson, AZ 85745 

Thomas E. Waldrip, Jr. 
Geologist / Landman 

RE: Notes on triangulation grid , Tombstone Mining District 

Dear Lyle: 

Enclosed are some hand wr i tten notes by surveyor Joe Graves, 
relat i ng to elevation control in the Tombstone area. 

Hope these are of some help . 

Very truly yours, 

~~ . ~U~ 
James A. Br:is'coe 

JAB/ms 

Enclosure 

5701 East Glenn Street, Suite 120/ Tucson, A rizona 85712/602 ·721-1375 
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ROBERT KENT WI CKWARE. INC 
_0 __ - • 

. J OFf=' ICE 

. J FIE LD 
' J DRAFT ING 
: ] BOOKK EEPI NG 

1135 TI MBER VALL EY ROAO' CO LOR ADO SPR INGS COLURADO 8090, 
IJ031 599·7060 

.-t 
/ . "-. 

LJ M ISCELLANE OU S United Stat" Mlne l il SU1ve v(>( 

TO 
r;;;OJ ECT NC.: 840 15 FO LDER NO.: 

PROJECT NAME: STATE OF MAINE 
ST A TE: ARI ZONA COUNTY: COCHI SE 
LOC.A.TION AREA : TOMBSTONE 
CLI ENT : TOMBSTONE SILVER MINES, INC. 
~ASS. TO CHARGE TO: CONTRACT NO.: J 

DATE OUT : 150CT84 ~ATE IN : ~ 

e S022E16 SWC 

,)S 022E1 6SEC 

SI7 /r5.~5j'3 2?-'773,32-1-2-
517 ,I J ~.q282 X ~49,7 56 . 3713 Y 

522 , 506.3793 X 249,749 . 5221 Y 

cc; file, memo 

INSTl~ UCTIONS T O SENDER : 

DATE 
. J ,Y' 
.7 ,1 

4,550.5319 Z 

SIGNED 

IN S T RU C1I ON';. 10 I<E:C IIV [ ' I, 
i; U f' PINK C OPY . 2. SEND WH ITE A N D YEL L OW COPIES INTACT • 1. WR I TE REPL Y . 2. K EEP Y ELLOW COpy . FlET unN WHITe cory 1 () SE DE. Fl . 

. _----- - - -------- _. 

r )' c ? 1-/ #'Y'-

./~ 



84015!Tombstone Silver Mines , Inc . 

'ATI0N I. D. EASTI NG (X ) NORTHING (Y) ELEVATION ( 2 ) COMMENTS and/or PERTINENT N01 
............. .. 

'OS 022 El6NRC 522 ,504. 962 7 255,04 7.9223 4,554 . 2727 scribed stone q-,y 

~22E16NWC 
")'2....+ 

255,056 . 8681 4,429 , 3387 s cribed s tone 
1"1 

5 ...... 1 V-
" , ~ 253,74 . 2056 4 , 847.8798 V brass cap /J'V' ~,vc-RcTE 

l A ./ 517,500. 8064 254 ,037. 8160 4,8 20.2631 v rebar 

e / )-6 518, f0 7. 60 61 25 2, 758 .5922 4,710.6293 V r ebar 

2 V 
522 .... 143.6041 2.56 ,6,34 . 04 12 4,702.5 901 bras s cap 

2A V 521,985 . 7492 255, 037. 4525 4,523 . 8861 rebar 

e 'l"' .2B 521, 14 9 . 932 3 255, 789 . 2976 4,480 . 5083 I reba r 

.J V 516 ,865.7126 250 , 982 .8324 4,758. 8062 brass cap 

J \ 
·JA 518 , 558 . 4776 251,667 . 3067 4 , 556.8379 r ebar 

.3 B .. J 516 , Oll,. 5123 249,816.5773 4' ,437.6561 r ebar*"n:! i:iall~ 

,6" 

4 -J 520,0.9 /+.6792 253,068.3 748 4 , 563.5008 brass cap 

-4A ..J 519,4 9'3.0851 253 , 25 4.9625 4, 542.8356 rebar 

.~ LJB 519 , 780 . 694 0 253,804 . 5438 4 ,516 . 95 61 rebar 

5- 5 ~S-r::; 519,507.8883 254 , 929 . 7581 4,510 . 2902 bras s cap 
) 

5A~ 518, 199 . 1?32 254 , 259 . 2632 4,617. 5069 v rebar 

.s -5B --J 518,954 . 0017 254 ,255 . 74 50 4,5% . 5770 / rebar 

t1 jllL ;-- ! / ~ tft1() 
I 

/'~~ 1t'-
3 4-.5 It .,;:: Zoo 

o'l1o 'tia ~u'tve!:lin9 
United States Minerai Surveyors • Registered Land Surveyors 
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FIELD NOTES 
S e pte be r 1 3, 1 985 

Tombstone Silver Mines, Inc. 
Project 114-1 
S tat e 0 f M a i n e min ear e a, N W1 / 4 Sec t ion 1 6 
Tombstone Mining District, Cochise County, Arizona 

NOTES CONCERNING 50 SCALE COLOR PHOTOGRAPHY 

Photo #1 [the eastern 30 x 30 print) south of the State of Maine 
trai ler headquarters. GON 1/9-13-85 - geologic observation note 
- I am doi ng mappi n on the 1" = 50' sca le matched co lor ai r 
photo showing the position of veins and alteration. In the area 
of GON #1, I can differentiate between altered and fresh 
cretaceous Uncle Sam Tuff by the following criteria: 

1. The fresh tuff forms large boulders and cobbles that 
are visible on this scale photography. 

2. The fresh boulders and cobbles are light tan to grayish 
in color. 

3. Altered ground is a rusty color from iron oxide. 

4. The alteration creates clay and sericite so that no 
boulders are visible on the surface. 

5. The porosity caused by the alteration causes increased 
vegetation growth so that larger trees aligned along 
the structures are noticeable on careful inspection of 
the photo. This has been verified by backhoe trenching 
today along the north trending vegetation alignment 
trending past the northwest corner of the Escapule 
State of Maine office trailer and exposed partiaLLy by 
the garbage pit near the clump of trees. 

6. Prospect pitting on most of these zones further 
verifies the presence of alteration. However, detai led 
contacts showing ~he - tape inaudible. 

GON 2/9-13-85. Time is 6:06 p.m., I : have spent essentially all 
day mappi ng on the 1" = 50' co lor photo map. A good pa rt of the 
day was simply mapping in bull dozer cuts, trenches, waste 
heaps, -roads, and other disturbed areas so I could be sure what 
was outcrop vs. what had been disturbed by man. The remainder 
of the ~ime was spent in closely examini rl g by ~ye sight as well 
as clip on 1 1/2 or 3X spectical magnifiers - mapping vegetation 
alignments and alteration patterns using the criteria listed 
above. During the day, Mike Escapule dug three trenches for me. 
One was 60' north of the office trailer across the projection of 
the vegetation alignment vein, which exposed 15' of vein 
material in the predicted place. The second was along the 
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Clipper claim boundary fence, 130' south of the office trai ler. 
This cut exposed 25' of vein in the predicted location. We then 
went over to the projection of the Merrimac #2 pit vein, just 
northeast of the test pond dike, and cut a trench approximately 
120' long in an attempt to expose more of the Merrimac #2 vein. 
A vein was exposed, but a little father west than I had 
predicted. 

After completing that trench, I had Mike walk the excavator back 
to trench #2' s locati on, 130' south of the offi ce, as I ha d 
notice another vegetation alignment. Only about 25' or 30' west 
of the first vegetation alignment. Feeling this represented a 
vein, I had Mike continue the cut, and, indeed, it uncovered 
about 40' of vein apparently cut as oblique to the strike so it 
is greater than normal thickness - apparent thickness. 

This verified that the large scale color air photo, carefully 
interpreted, could reveal near surface veins and alteration in 
this terrain. These veins had not been previously suspected or 
explored by any trench work or prospects. 

In the evening, I have performed some ground reconnaisance, and 
at the above named location, have further shown that my ai r 
photo mapping is accurate in relation to pin pointing the 
outline of altered zones and veins. To the right of this 
location is an amoeba-shaped alteration zone apprOXimately 40' 
long and 20' wide with a protrusion going southwest. On ground 
examination showed that this was indeed altered and mineralized, 
though no explanation for its odd shape was apparent. Then, 
just south of the junk cars 30', a prospect was identified with 
intense sericitic alteration and very good looking 
silicification along a vertical trending vein zone 10' wide, as 
annotated in the field, lying in the center of my photo 
interpretative alteration zone. This feature is probably the 
vein tested by the prospect pits to the southeast. It is 
concluded that this large scale color photo mapping is highly 
successful and certainLy justifies the cost of the photos. It 
wouLd have been impossible to map and Locate the new altered 
zones on the 50 scale topography. I would estimate the detail 
of mapping for those things that could have easily been 
identified is 4 to 10 times faster on the color photo than on 
the 50 scale topographic sheet. Possibly most importantly, some 
important features would not have been identified at all on the 
topographic sheet because of the lack of vertical perspective, 
i.e. vegetation alignments, the alteration zones and so forth. 

Concluded - more color photos of this scale covering the enti re 
area of interest are justified. 
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GON 1/9-14-85 

FIELD NOTES 
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Western vegetation alignment appears verified to south of the 
new trench dug yesterday. However, it appears much weaker than 
the alignment a few yards to the east ' and fades to the south 
where it disappears in fresh outcrop. The northwesterly 
trending vegetation alignment with arrow is also verified. 
However, it appears to represent a small fracture zone probably 
2' or less in width. This may simply be a post mineral fault 
without aLteration aLong it, though no where is it cLearLy 
exposed. The vegetation aLignment is strong, but narrow. An 
apparent spreading of aLteration where it intersects the 
northeasterLy trending zone is vague but apparentLy as mapped on 
the photo. 

Time: 8:16 a.m. 
GON 2/9-14-85 

A traverse from north to south and then east towards the west 
indicates graduaLLy increasing aLteration towards the CLipper 
vein. A. noticeabLe increase from essentiaLLy fresh to weakLy 
propLytized KUT was noticed approximateLy 200' east of the 
central portion of the Clipper vein. A close examination of the 
50 scale photo showed that this aLteration couLd aLso be seen on 
the photo. Photo characteristics incLuded increase in Limonite 
stain, increase in soi L cover with a corresponding decrease in 
boulder outcrop size - something that could aLso be noticed 
easiLy on the ground. Since the CLipper vein dips westerLy, 
this aLteration is in the footwaLL. An examination of the 
photos suggests that the hanging waLL aLteration decreases 
rapidLy, perhaps within 20' to 40' of the vein. Thus, the 
footwaLL aLteration zone may be up to 100' to 200' wide where 
the hanging waLL aLteration is onLy a few feet to a few tens of 
feet at most. 

Tim e : 8 : 43 a. m • 
GON 3/9-14-85 

Most southerLy shaft CLipper vein identified by sampLe stake 
1-14, taken 11-8-84 - need to try and find out who took these 
sampLes and what resuLts were. Exposed in this shaft, which is 
caved about 10' to 15' beLow surface, is strongLy argiLLized 
(sericitized) KUT dipping 55 degrees northwesterLy. The hanging 
waLL contact here is very abrupt going into weakLy propyLitized 
KUT within a matter of inches. However, the same dip of 
shearing and fracturing as that of the vein persists. Within 
about 6' of the surface, the hanging waLL vein contact dips at 
probabLy 25 degrees, but this may be due to down sLope creep or 
dissoLution of materiaL in the vein resuLting in sLumping and 
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flattening of the vein. The footwall of the vein is no where 
exposed, but as noted in the last note, alterati on grades 
downwards into a footwall zone fading throughout a distance of 
perhaps 200' on the horizontal. 

Time: 9:00 a.m. 
GON 4/9-14-85 

Location: East end of 7' wide 10' deep backhoe trench 

At this location, the footwall of the clipper vein can be seen 
grading rapidly into fresh to weakly chlorotized or propylitized 
KUT just to the left of the scale an apparent post mineral fault 
which strikes 163 degrees magnetic and dips 71 degrees west, 
appears to form the primary foot wall. The strong limonite 
hematite zone within the altered rock, which I assume to be the 
approximate pre-mineral footwall of the vein, strikes 
approximately 145 degrees magnetic and dips 50 degrees 
northwesterly. This is approximately the same situation as we 
had in the hanging wall in the caved shaft to the south (GON 
#3). Thi s spot is represented by a sample stake lab led 1-11, 
sampled 11-8-84 (again, we need to determine these results). A 
photo of this outcrop shows the describe relations the photo 
number is 25, with a more distant shot being #26. 

There is approximately 65' of strong alteration exposed by the 
trench with another 5' to 10' of weak alteration in the foot 
wall. The hanging wall is poorly exposed but appears to grade 
abruptly from strong alteration into weak propylitic alteration, 
as seen in the shaft to the south - GON #3. More time could be 
spent mapping fracture di rections and alteration intensity in 
this cut - say at a scale of 1" = 20' or even maybe 1" = 5' or 
10'. Because of the report deadline, there is no point in this 
detai led mapping now. Several other stakes were noted in the 
bottom of the pit. It appears as though vertical channels may 
have been chipped rather than across the structure 
sub-horizontally. This isn't clear from the sample stakes, but 
it could have been a major error. I would suggest that this 
nee d s to be r e- sam p led un de r my d ire c t ion. S i l ve r MA Pas say i n g 
would be helpful here, though this would also be a good spot to 
test for trace element distribution - Le., geochemical, lead, 
zinc, copper, moly, mercury, arsenic?, antimony? 
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Time: 9: 42 
Location: GON 1/9-16-85 in a trench northeast of the office 
trai Ler. 

At this point, a rhyoLite dike, which is a measured 18' wide in 
the ditch, dips 85 degrees northwest. Ten feet in the hanging 
waLL of the dike is a moderateLy strong vein approximateLy 15' 
wide. The contact of the hanging waLL of the dike is shown in ' 
photo #27 - a cLose up. The contact is not particuLarLy broken 
nor disrupted. The contact appears to be irreguLar with the 
dike being somewhat contorted. The dike materiaL itseLf is 
rhyoLite with maybe 10% zenoLiths, which weather out into open 
hoLes on the surface. But here where the sub-surface is exposed 
by the backhoe, it is seen that these hoLes are zenoLiths 
composed of a soft aLtered? rock that can be cut out with a 
pocket knife bLade. I don't have acid with me so we can't be 
sure whether this is carbonate or not, but it appears to be too 
soft and is probabLy more LikeLy intenseLy aLtered cLay from the 
zenoLiths. SLicing and thin section examination of these 
zenoLiths might give some information on rock di rectLy beLow us, 
carried upwards by the dike materiaL. 

Tracing the dike southeastward shows that the two Large bushes 
form a vegetation Line aLong the upper contact of the dike - an 
apparent aquacLude, that has accumulated moisture on the upsLope 
side. Further examination shows the Large trees to actuaLLy be 
growing in the upper side of the dike near the intersection of 
the projected vein. The eastern or upsLope contact of the dike 
is very precise, probably within a foot or less. The downslope 
or northwestern side of the dike is less precise and inferred 
because of downslope float movement. The intersection of the 
dike with the north trending vein appears to have made a 
northerly trending bow in the dike. This may suggest the dike 
is post or late mineral and that it occupied the softened 
altered vein zone. 
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James A. Briscoe & Associates, Inc. 

Exploration Consultants: 
Base and Precious Metals/Geologic and Land S tud ies/Regiona l and Detail Projects 

James A. Briscoe 
Registe red Professional Geologist 

November 19, 1985 

David A. Thomas 
#284 Scottsdale House 
4800 N. 68th Street 
Scottsdale, AZ 85251 

Thomas E. Waldrip, Jr. 
Geologist /Landman 

RE: Transmittal of the final draft copy of the geologic report 
on the Tombstone Mining District and State of Maine area 

Dear Dave: 

Transmitted with this letter are three copies of what I hope may 
be the final draft of the report. We are also sending one copy 
to David Howard in Canada. The report turned out to be 208 
pages long, including appendicies. 

I have spiral bound these copies and would hope that everyone 
would read and make penciled comments and mark any typographical 
errors that may have crept through. There are some corrections 
that need to be made on the computer drafted geologic and 
property map, Pages 79 and 80 - as soon as we .decide what is 
happening with the Interstrat land. 

Most importantly, I am awaiting your thoughts on funding before 
finalizing recommendations. I think you will see from the 
report, as well as our various discussions, that there are at 
least three substantial targets within the Tombstone district, 
and possibly a half dozen more that might yield a viable mine on 
the scale that we envisioned. Thus, there is a great deal of 
flexibility in the amount of money that can be expended. As per 
my recommendations in this report, on Page 3,1 estimate that it 
will cost approximately $340,000 to perform development drilling 
and metallurgical testing on the Clipper ·vein. If this work is 
successful in delimiting the potential that I believe exists, 
construction on the mine plant could begin as soon as it was 
designed. 

I am enclosing a xerox copy on Silver States Tonkin Spring mine 
project in Nevada. It has about the same reserves, though the 
ore has about 67% more value per ton than I project at 
Tombstone. Nevertheless, the company made it into production in 

5701 East Glenn Street. Suite 120/Tucson, Arizona 85712/602·721-1375 
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less than four months, and their goal is to have a new mine of 
the same size in production every two years - which they have 
met so far. Considering the potential at Tombstone, I think 
that it might be possible to do the same thing, if the current 
targets remain available. 

Also, I wonder if it might not be possible to fund Phase I and 
Phase II as a limited partnership and complete part of the work 
between now and the end of the year, and take advantage of 
Tombstone Silver Mines, Inc. 's tax loss position. 

Regarding a condensed report for the exchange, I think the 
Summary and Conclusions, Recommendations, Location, Culture and 
Transportation, Physical Features, Climate and Vegetation, 
Mineralization and Exploration Proposal Phases I, II, and III 
could be extracted, and used verbatim. We would have in the 
range of 30 to 40 pages. Printing both sides (as I plan for the 
final of the big report), will make it less daunting. 

Very truly yours, 

James A. Briscoe 

JAB/ms 

Enclosures 

cc: Edmund T. Allen, III 
David M. Howard 
Charles B. Escapule 

James A. Briscoe & Associates, Inc. 
Tucson. Arizona 
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Submitted to: 
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CERTIFICATE 

I, James A. Briscoe, Registered Professional Geologist, 
#9424, State of Arizona, President of James A. Briscoe & 
Associates, Inc., of Tucson, Arizona, hereby certify that: 

1. I am a graduate of the University of Arizona, Tucson, 
Arizona, B.Sc., 1964, and M.Sc., 1967, and have been 
practicing my profession for 21 years. 

2. I am a practicing Consulting Geologist, and reside at 
5701 East Glenn St., #120, Tucson, Arizona 85712. 

3. I have no direct or indirect interest whatsoever in 
Tombstone Silver Mines , Inc., or Charlou Corporation, 
nor any interest in the State of Maine area mining 
claims, nor do I expect any interest, direct or 
indirect, in this- organization or property or any 
affiliate or any security of the company. 

4. The findings of the accompanying report are based on my 
personal examination of the State of Maine mine area 
claims, Tombstone Mining District, Cochise County, 
Arizona, in June through September of 1985, and April 
through August, 1973, and 1978 through 1985. 

Dated in Tucson, Arizona this 15th day of November, 1985. 

James A. Briscoe 
Registered Professional Geologist, AZ 
President 
James A. Briscoe & Associates, Inc • 
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SUMMARY AND CONCLUSIONS 

The mineralization and accompanying alteration in the 
Tombstone Mining District is part of a 72 m.y. to 63 m.y. old 
Laramide resurgent caldera complex. The first event in the 
development of the caldera complex was the extrusion of the 
Bronco volcanics, which included andesitic flows and flow 
breccias, and possibly lahars of Silverbell type. These were 
intruded and superposed by rhyolite flows and flow breccias 
possibly occurring as coalescing rhyolite domes. The initial 
phases of the Uncle Sam quartz latite tuff were extruded as a 
series of nuee ardentes. Caldera collapse followed, and the 
Ajax fault with a stratigraphic throw of approximately 5,000 
feet, formed the eastern boundary of the cauldron. Subsequent 
to cauldron subsidence, the caldera margin was intruded by 
additional eruptions of the Uncle Sam tuff, quartz latite 
porphyry, granophyre, and rhyodacite. Schieffelin Granodiorite 

the probable plutonic source for the Uncle Sam tuff, rose and 
invaded the Cauldron fault; southwest of Tombstone, near the 
Charleston Crossing, near Fairbank, and on the Ft. Huachuca 
Military Reservation northwest of the Charleston Crossing. 
Northeasterly trending fractures, that have char a cterized the 
crust in the Arizona area since the Precambrian, re-opened, and 
andesite porphyry and porphyritic andesite dikes were intruded. 
Circulating geothermal convection cells around plutonic cupola 
or apophyses of Schieffelin Granodiorite and more acidic quartz 
monzonite intrusives that have not been exposed by erosion, 
altered both the volcanics and the underlying Bisbee Group and 
Paleozoic sediments, and silver, gold, lead, zinc and copper 
mineralization was implaced. At about 63 m.y., the Extension 
quartz monzonite was intruded in the Tombstone Extension area, 
and possibly the State of Maine and other areas, sending off 
rhyolite dikes and sills, which intruded the overlying sediments 
and volcanics. Steam explosions in the Robbers Roost area 
created fluidized breccia pipes at depth and phreatic explosions 
on the surface. At the end of the Laramide, mineralizing 
processes ceased. 

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

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

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

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

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

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

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

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

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

Phase Objective 

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

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

Phase III Development drilling of the 
Cl i pper vein at 20' intervals 

Metallurgical testing 

Phase 
Total 

--------

$ 74,440 

78,196 

146,220 

40,000 

Cumm. 
Total 

--------

$ 74,440 

152,636 

298,856 

338,856 
========= = == ============================== ====================== 

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

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

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

* 
* 

* 

* 

* 

Activity 

Raise $800,000 in exploration funds 

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

Initiate and complete Phases I, II, and 
III at the State of Maine Mine 

Adjust plans and objectives based on 
initial results of the above 

Perform test work, engineering design & 
obtain financing for mine construction 

Approximate 
Cost 

$200,000 

340,000 

260,000 

$800,000 
----------------------------------------------------------------------------------------------------------------------
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Geologic factors at the Tombstone Silver Mines, Inc. 
property in the Sta te of Maine area appear very favorable. 
Recognition of the area as a caldera feature, and attendant 
implications related to the surface geochemical environment, and 
probable supergene leaching and enrichment of silver bearing 
veins, suggest potential for the district that has not previous­
ly been recognized. By using the experienced personnel and the 
innovative Merrill-Crowe units and heap leaching technology of 
the State of Maine Mining Company, as well as contract mining 
services, geologically "Inferred" potential ore reserves appear 
to be profitable, even at currently depressed precious metal 
prices. Cash flow projections show that even at a price of 
$4.50 silver and $200 gold, the envisioned open pit on the 
Clipper vein would retire debt on the mine installation and 
generate a gross profit of $2.8 million. 

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

COCHISE COUNTY, ARIZONA 

with particular emphasis on 

THE STATE OF MAINE MINE AREA 

INTRODUCTION 

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

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

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

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

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

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

The Tombstone Mining District (Figure 1) is located in 
southeastern Arizona, some twenty-five miles north of the 
International Boundary with Mexico. It is located in western 
Cochise County, and is covered by the Tombstone fifteen minute 
quadrangle sheet of the united States Geological Survey, which 
is bounded by meridians 110 degrees 15 minutes, and 110 degrees, 
and parallels 31 degrees 30 minutes, and 31 degrees, 45 minutes. 
These boundaries are shown on Figures 1, and 2, and Figures 3 
through 17. The area controlled by Tombstone Silver Mines, Inc. 
includes all or parts of the following sections, as shown on 
Figure 4 and Figure 29: T. 19 S., R. 22 E., SE 1/4 section 33, 
T. 20S., R. 22 E., sections 4,5, 8,9,10,15,16,17, 18 and 
20. 

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

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

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

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

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

Water is encountered in the mines of the eastern part 
of the district at an elevation of 4,120 feet above sea 
level. This mine water has been used for concentration of 
ores, but, according to analyses by H. V. Smith, of the 
University of Arizona , its flourine content makes it 
unsuitable for drinking. Some water is obtained from 
shallow wells in the gulches, but the main supply for 
Tombstone is piped from springs in the Huachuca Mountains, 
about 25 miles southwest of the town. 
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Climate and Vegatation 
====================== 

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

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

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

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

Previous Investigations 

The geological and m1n1ng literature abounds with 
references to the Tombstone district, and attention will be 
limited to those which provide significant insight into the 
geology and the development of the area. 

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

Previous Geological Investigations 

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

Church (1902) described the location of Tombstone 
relative to other mining districts in southeastern Arizona 
and adjacent Mexico. He later attempted the earliest 
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comprehensive description of general geologic features in 
the district (Church, 1903). Church believed that dikes in 
the district exercised a relatively minor control on the 
mineralization, and that the major controls were anticlinal 
folds and cross-cutting fissures. Lakes (1904) followed 
the interpretation of Church (1903), and compared anticli­
nal structures at Tombstone with those at Bendigo, 
Australia. 

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

Ransome (1920) described the manganese mineralization 
at Tombstone. High concentrations of manganese were 
associated with the Prompter fault, and the principal 
manganese production was derived from the Oregon, Prompter, 
Lucky Cuss, Luck Sure, Bunker Hill, and Comet mines. 
Psilomelane, the major manganese mineral, typically occur­
red in pipes and chimneys in limestone horizons, and part 
of the manganese was believed to have been derived from the 
limestones. Ransome also thought that some of the mangan­
ese originally formed upper portions of the associated 
silver deposits. In either case, supergene processes were 
considered to have been respondible for forming the present 
manganese deposits. High grade mineralization contained 
between 70 and 80 percent Mn02 after sorting, while low 
grade mi neralization contained about 40 percent Mn02. 
Ransome mentioned that in 1917 the manganese ore contained 
between 7 and 8 oz/ton silver. Wilson and Butler (1930) . 
described many known manganese deposits in Arizona, and 
these authors simply referred to Ransome's work for their 
discussion of the Tombstone deposits. 

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

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

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

In 1941 the United States Bureau of Mines began a 
study of the manganese deposits at Tombstone. The investi­
gations involved underground sampling at a number of mines 
in the district, and about 2000 ft of underground drilling 
at the Oregon mine. Needham and Storms (1956) summarized 
much of this work, and concluded that only small and 
scattered deposits of manganese ore were present. Farnham, 
Stewart and Delong (1961) studied the manganese deposits in 
eastern Arizona and visited the depo s its at Tombstone. 
They found that manganese concentrations were often between 
10 and 30 percent Mn02, and that silver in the manganese 
frequently , ranged between 5 and 10 oz/ton. 
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Figure 2. Highway map showing the location of the Project Area in relation to 
Tucson and Phoenix, Arizona 



Burnham (1959) studied trace element abundances in 
sphalerites and chalcopyrites from many localities in the 
western United States and northern Mexico. The elements 
studied included silver, bismuth, cadmium, gallium, german­
ium, indium, manganese, antimony, and tin. The silver 
content in three sphalerite samples from Tombstone ranged 
between 1 and 300 ppm. Burnham (1959) found that all major 
silver mining districts studied could be idntified by 
relatively high silver concentrations in sphalerite and 
chalcopyrite. 

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

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

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

Lee (1967) described the geology of the area surround­
ing the Charleston and State of Maine mines, both of which 
lie southwest of Tombstone. He suggested that the mineral­
ization at Charleston and the State of Maine was epithermal 
and that the mineralization closer to Tombstone was meso­
thermal. 

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

Previous Mineralogical Investigations 

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

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

Rasor (1937) conducted the first detailed study of the 
mineralogy at Tombstone. He identified four main stages of 
hypogene mineralization, and his investigations were 
summarized by Butler, Wilson and Rasor (1938). Rasor 
(1938) apparently reported the first United States occurr­
ence of bromeyrite at Tombstone. He specilated that 
earlier reports of "horn silver" from Tombstone may actual­
ly have been mistaken, and that the mineral was possibly 
bromeyrite. Rasor (1939) stated that psilomelane was the 
most abundant secondary manganese mineral, but that minor 
amounts of polianite, pyrolusite, manganite, hetaerolite, 
and wad were also presnt. He believed the secondary 
manganese minerals were derived entirely from alabandite; 
however, Hewett and Radtke (1967) suggested the main source 
of secondary manganese at Tombstone was black manganiferous 
calcite. Hewett (1972) reviewed the origin of the mangan­
ese minerals manganite, hausmannite, and braunite. He 
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conculded that hausmannite is a hypogene mineral, and that 
manganite and braunite are supergene minerals. Hewett also 
noted that neither hausmannite, manganite, nor braunite had 
been reported at Tombstone. For southern Arizona, Hewett 
observed that the minerals hollandite, psilomelane, and 
cryptomelane formed most of the manganese oxide deposits, 
and he assigned a hypogene or1g1n to all of them. Ridge 
(1972) believed that sphalerite containing chalcopyrite 
blebs indicated possible xenothermal conditions, that 
tetrahedrite with silver-bearing galena suggested a krypto­
thermal environment, and that hessite with stromeyerite 
designated epithermal conditions. 

Previous Milling and Smelting Investigations 

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

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

Romslo and Ravitz (1947) reported the successful 
treatment of manganese-silver ore from Tombstone. Very 
poor results were obtained by direct cyanide and flotation 
methods, but a calcium dithionate process recovered 80 to 
90 percent of the silver and 90 percent of the manganese. 

Previous Hydrological Investigations 

After water was first encountered in the Sulphurette 
mine in 1881, pumps with a capacity of 700 gpm were 
installed at the Contention and Grand Central mines in 
December 1883 (E/MJ, 1883, v. 36, p. 328, 400). The pumps 
worked successfully until 1886, when the Grand Central 
pumphouse burned (Dunning, 1959). E/MJ 1902, v. 73, p. 
314-315) reported that new pumps, with a capacity of 1750 
gpm, would be installed near the Contention mine. Blake 
(1904a, b) mentioned that the new pumps had successfully 
lowered the water level over 100 ft to near the 700 ft 
level of the Contention mine. E/MJ, 1904, v. 77, p. 334-
338) reported that pumping activities at the Contention 
mine had lowered the water table over 80 ft in the Lucky 
Cuss mine, which was more than a mile away. The water 
temperature was reported to be about 80 degrees F. 

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

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

Non-technical Publications on History and Human Interest 

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

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

When the West Was Young 
Helldorado 
Tombstone 
Wyatt Earp, Frontier Marshal 
Wolfville Days 
Tombstone's Yesterday 
Mimes and Miners 
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Geology 
OLDER OR UNOIFFEREl'ffiAlH> SURFlCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):­
GI"II\JeI, sand,.,nd silt (PestOl;ene and Plicx:ene­
M<1inIy alIlJ11ium 01 basins; includes some 
collu~um And larxislid£ deposits. Generally light­
pinkish gray, lAoE'akly indurated, and with poorly 
rounded clasts; locally weD induntoled. lhickness 
several meters to hundreds of meters. 

Basalt (PIei5tocene to PIiocene}-Lava fIoI.us, 
pyroclastic rocks, and some intercalated gravel. 
Thil:kness sewr31 meters to a few hundred melers 
in most p0ces. RadiometricaJly dated at 0.25, 1.0, 
ardJ.2m.y. oId 

Exlensi-.R andesite and &cite (Miocene and Upper 
Otigocene)-LaV<.\ flow5, pyroclastic rocks, SOffii.' 

inum;~ted e,jclastic. rocks, and dikes. Mostly 
gray, fine-graineci, porphyritic rocks; includes 
some very COOf$e fl!'ldspar porphyry andesite 
(Turkey track porphyry, an infOl'TM1 tenn ol 
Cooper, 1961), Thir:kness mostly several meters 
to several tens rJ meters. Dated at 24, 25, 27, 33, 
and 39 m.y. 

Extn.lsive rhyotite and rhyodacite (Miocene and Upper 
OIigo.:;:ene- Lava f1oo,us, welded tuff, pyroclastic 
rocks, and some intercalated epidastX; rocks. 
I..J!jlt.gray 10 grayish·pink. vilric tofineiJlClined, 
porphyritic. Commonly a few lens to a few 
thousand 01 meteTS thick. Dated al 23, 24, 25, 26, 
26,26. 3l'lCI 27 m.\!. ArI additional date 01 47 m.y" if 
SU~lantiated, may indicate the p~n:e 01 
Eoc;ene rocks in the IoI.uermember 01 the SO 
VoIcarWc..s of Cochise Co. 

lD.ver conglomerate, gravel, and sand (Otigocenil and 
Eocene?)- AJluvium; commonly grayish·red 
depomts 01 smoill, well rounded, llOIl\ICIk:aric 
clasts. Mostly several meters to a few lens 01 
meterslhick. 

UPPER CQRDlU£RAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-l.Dwer 
voIcaric rocks-Rhyolite to ande5ite lava ftows, 
pyroclMtic rocks, and some intercalated epidastic 
rucks. Dated at 57 m.y. P055ibIy ~r age to 

MAIN CQRDIU£RAN (LARAMIDE) IGNEOUS 
ROCKS:-Porphyritic and aplitic intrusive rocks 
(P;,.ieoceniland Upper Cm<1(;{'ous)- Mostly latitic 
porphyry to &citic porphyry in small stocks and 
plugs and aplitic bodies not associated with other 
graritoo stocks. Dated at 61, 63, 63, 64, and 65 
m.y. 

Fluidized intruSIve breccia- eKact age unknown. but 
penetrates. and thus younger than Uncle Sam 
porphyry. 

e ,---I "----,' 

Rhyoclocite tulf and welMd tuff.-Indudes parts of 
s..lero Formation. Sugarloaf Quartz Latite. and 
Bronco Volcanics. and all of Red Bay Rhyolite. Cat 
Mountain Rhyolite of Brown [(939) and Uncle Sam 
Prophyry. Includes Ioc<lllnlrusive bodies and Iocany 
conlains fragments of exotIC nx:ks. Thickness 
commonly several tens of meters to sever<ll 
hundreds 01 meters. Dated .III 66(?), 70. 72. 73. <lnd 
73 m.y. ~ Uncle Sam. in the Tombstone area. is 
dated 72 m.y. 

e 

• a 

Andesitic to dacitic voIcaric breccil!l.-Indudes parts 
of SoIero Formation, Sugarloaf Quartz Latite, and 
Broo:o Volcanics, lind all of DelMtrie Volcanics 
!!Ind Silverbell Formation 01 Courtright (1958). 
Commonly contllins large bb:ks of exotic rocks 
and IocaDy includes 50me 5edimentary rocks and 
inlru$iw rucks. Several tens 01 meters to severlII 
hundreds a meters thick in most ~es. 

Lower qUilrtl monzonite and graodiorite - Iocludes 
some quartz diol-ite: appears in sman stocks. 
Locally associ<lted with mineralization. Dated at 70. 
71. 72. 73. 74. 74. 74, and 76 m.y. Tlw Sc:hiefflin 
granoc\orile lit Tombstone is 72 m.y. 
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Explanation 

BISBEE FORMATION OR GROUP, 
UNDIFFER£N11ATED (LOWER 
CRETACEOUS):-lJpper pi.\rt 01 Bisbee 
Formation or Group, undifferentil!ted., and related 
rucks.-Includes upper pan ci Bisbee FOTlT"IaOon, 
Mural Limestone, Morita., Cintura, Willow 
Canyon, Apache Canyon, Shellenberger Q,nyoo 
and Tumey Ranc:;h Formations (nollisted in 
stratigraphic. sequence) oilhe Bisbee Group, 
ArMIe Arkose a Brya,nt and Kinnison (1954), and 
Angelic Arkose. Consists of brOWl'"Wl' to reddish· 
arkose, gray siltstone, ~ndstone , conglomerate, 
and 5OrTlI! fossi6ferous gray &rnestOf"Wi!. Commonly 
several hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSJC)-Stocks of pinkish-gray coarse· 
grained rock. l..ocaIIy associated with 
lTineraliz.ation. Dated at 140. 148, 149, 149, 150, 
153, 160,161 ,167, 178, I85m.y. 

Sedimentary rucks (lower Permian ao:j Upper 
Pe~ni.an)-c:onUts (II Epitaph Dolomite 
(I...ov.oer Pmrian), Colina Limestone (Lower 
Permian), and Earp Formation (Lower Permian 
and t..tp,xr PeM5ylw.ril.n), undifferentiated. 
Epitaph Dolomite is a dark· to JighI-gnIY slightly 
CMrty doIoTTite, limestone, mart , siltstone, afld 
gypsum, 120-28) n"leters thick. Colina }jmesrone 
is a !Tedium gray, thick·bedded, sparsely cherty, 
!!Ind sp<U"Se1y fossiliferous ~mestone 120-28) 
meters thick. Earp FOI"TTloation is a pale·red 
siltstone, mlJdstooe, shale, and timestone, l2().240 
meters thick. 

t-b-QuiIIill.imestone (Upper and Middle 
Pemsylva.nian)- Ligkt·pinkish-gray, thick· to thin· 
bedded, cherty, fossiliferous limlmone and 
intercalated pale·brown to pale·reddisk.gray 
siltstone tnat incre.a5e$ in abundance upward. 
Typically JOO.490 meters thick. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONIAN)-Consists rMin/y of Escabrosa 
Limestone (Mississippian)-locaDy (Armstrong 
and Silbermah, 1974) ciIlIed E.!cI!Ibrosa Group-­
!!Ind Martin Formation (lipper Devonian), 
undifferentillted. In part oItke Ckincahua. 
Mountains also includes Paradise Formation 
(Upper Mississippian) and Portal Formation 01. 
Sabins,1957a(lJpperDevrJnian).lntnelJttle 
Dragoon Mountains and some ~ent kills also 
irclodes Black Prince Limestone, whose fauna 
;mel cOlTl'lation show strongest affinities with 
Mississippian rocks but wklch may include SOITle 

PernsylvuAan rocks. Escabrosa Limestone is II 
medium-gray, TMMiVl' to thick-bedded, commonly 
crinoidl!ll, cherty, fossiliferous 5mestone 9().310 
meten thick. Martin Formation is thick· to thin· 
bedded, gray to brown dolomite, gray sparsely 
fossiliferous, and some siltstone lind $l!lOOstone, 
9().120 meters thick. Paradise Formation is a 
brown, fossiliferous, shaly 6mestone. Porllll 
Formation is a black shale lind imestone 6-105 
meters thick.. Bl.xk Prince umestone is pinkish. 
gray 6mestone with a basal skaIe lind chert 
conglomerate, <oS much as 52 meten thick. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDlE CAMBRlAN):-El Paso Limestone 
(Loo.uer Ordovician lind Upper Cambrian), Abrigo 
FOITI"II!Ition (lipper and Middle Cambrian), and 
BoIsa Quartz (Middle Cambrian), 
unditferentiated.-E1 P.uo Limestone is a gray, 
thin-bedcled cherty &mestone and dcbnite 90 
metl!r$ to llbout 220 meters thick. Abrigo 
Formation is a brown, thin·bedded fossiliferous 
6mestone, sandstone, qua.n zite, lind shale, 21(). 
240 meters thick.. BoIsa Quartzite is a brOIAIn to 
white or purp6sh-gray, thick-beddeci, CQI!IfW' 

grained quartzite and sandstone with a basal 
conglomerate, 9().11Kl meters thick. To the east, 
equivalents of p<U1 01. the Abrigo Formation and 
BoIsa Quartzite lire known as tke Coronado 
Sarv:lstone. 
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Sedimentary rocks (Upper and Middle Cambrian)­
Abrigo Formation (lipper and Middle Cambrian), 
aM BoIsa Quartrite (Middle Cambrian), 
undifferentillled. 

GRANITOID ROCKS (PRECAMBRIAN y):- Main!y 
grllnodiorite and quartz T1"1011SOnite, unfoliated to 
foliated, in part metamorphosed. Generally in 
stocks, IAlhich aM been httle studied. 

PINAL SCHIST (PRECAMBRIAN X)-Cklorite schist, 
phyllite, and some metavobric rucks, 
IMlavoIcaric rocks, metaqul!lrtzite, metaquartzite 
t~ate, and gneiss. One metavolcanic rock 
datEd at 1715 m.y. 

CONTACT - Ootted where coocealed. 

MARKER HORIZON- Dotted where concealed. 

DIKES-Sho.ving dip. 

FAULTS-Showing dip. Dotted where coocealed or 
inrruded: ~ and bar on dow-nthrown side . 

No,"'" 

Strike·slip-Arrow couple shoI.us relative displacement. 
SngIe alTOU.l shou.I5 movement of active bb:k. 

Major thrust fault-Sawteeth on upper plate 

ThrUSt fault - Sawteefh on upper piIIle. 

Anticline. 

Syncline. 

Inclined strike and clip d. beds 

EXOTIC-BLOCK BRECCIA- Rock contains chip 01" 

block inclusions 01 rock differenl from tho5e at 
ho5t or other blocks nearby. T ypicaDyof voIcaric· 
tectonic or sec\imentllry-tectonic OI"i!Pn: excludes 
Tertiarymegabt-ecciadeposils. 

Site of well or gener.!.li:ed site ol5eVerai ~ns. showing 
unit penetrated, if k/'lO\Al1'l, and depth of weD, in 
ieet.1OOfeelequa\s30.5meters. 

COLLECTION SITE- Radiogenically dated rock 
MIowing age in millions of years. Query before 
symbol where precise location uncertain . 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes, Harold , 

1980. and Newell, R.A., 1973. 

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

Figure 3. Generalized geological and structural map on screened 
topographic base. 
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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. 
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Tombstone Development Company, Inc, Lands 
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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 I!evelopment 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--t--r"---+TTTT 

Tombstone Development Company, Inc. 
Tombstone, Arizona 

Land Status Map, Tombstone 
15 min . Quadrangle 

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

Figure 5. Property map showing ownership of major 
holdings of mineral rights in the Tombstone 
area. Red overprint shows state, federal and 
private land and lands with mineral rights held 
by the Tombstone Development Company as 
of October 15, 1981. 
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Land Status 
Public Domain · Mineral and Surface owned by 

Federal Government. 

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

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

Fee Simple · Mineral and Surface privately owned. 

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

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

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

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

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

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

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

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

Tombstone Development Company, Inc. Lands 

-

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 

IIIII1111111111 Southern Pacific Railroad 

Government Reservation Boundary 

Aqueduct 

A - ---.A ' Cross section line 

T. 22 

1 o 

Tombstone Development Company, Inc. - ..,J 

Tombstone, Arizona 
Land Status Map, Tombstone 
15 min . Quadrangle 

James A. Briscoe and Associates 
Tucson, Arizona 

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

DEPOSITS (HOLOCENE TO OUGOCENE);­
Gr3YeI, sand, and sill (Pleistocene and F\ocene­
~alluvium 01 basins; inc::ludes 5On"IIi! 

colluvium and landslide deposits. GenmUly lighT· 
pinkish gray, IIooIe2IkIy iMutaTed, and "";Ih poorly 
rounded clasts; locally weD indurated. Thickness 
several meters to hundreds c:J meters. 

Basalt (P,eistocene 10 F'Iiocene}--Uv.J brs, 
pyrocl&stic: rocks, and sorrc inl~ted gravel. 
Thicklles.s SoeYeTai meters to II lew hundred meters 
in most plitces. RadiometricaDy dated at 0.25, 1.0. 
and 3.2m.y. old 

Extensive aMesite and dacite (Miocene and iJppeT 
OIigocene)-lava f'\o.or.;, pyrodastic rocks, some 
intercalated epiclastic rocks, and dikes. Mostly 
gray,I'IM.grained, porphynric rocks; n d ude1i 
SOIT'Ii!WJycoarse fekisparfXnphyryandesile 
(Turkey track porphyry, an informa1term of 
CoopeT, 1961). Thickness mostly several meters 
IOseve~ lenscimelers. Daled at 24, 2.5, 27,33, 
ancI39m.y. 

E.lrusive rhyolite ", .. 1d rhyodacite (Miocene "rod t.Ippe!" 
Otigocene-llIva fIoo.oJs, welded tuft, pyroclastic 
rocks., an:! some in!erc.aiaIOO epiclMric rocks. 
Li!j\f.graYlo grayish·Plnk,vitricloline~, 
p()fphyritic. Commonly a few lens 10 a lew 
thousand 01 rne1ers thick. Daled al 23, 24, 25, 26, 
26. 26, and 27 m.y. An additional dil le 01 47 m.y" if 
substantiated, ITIlIY indicaTe the pre5el"ll:eol 
Eocene rocks in the bwr member ollhe S 0 
Voicarics d Cochise Co. 

Lower conglomerate, gr.weI, and sand (C'IIi!p;ene and 
Eoc~?)-ADuvium: comn"lOl'Vy grayish.red 
deposits 01 small, well rounded, norn.ooItaric 
clasts. Mostly several meters to a few tens 01 
metersthic:k. 

UPPER CORDIllERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-l...cr.wr 
uoIcaric rocks- Rhyolite tOillndesite lavaf\ows, 
pyroclastic rocks, and some intercalated epidllsric 
rocks. Dated at 57 m.Y. Possibly yot.II"l9t!r age to 

MAIN CORDlllB<AN (lARAMIDE) IGNEOUS 
ROCKS:-Porphyritic and apliric in trusive rocks 
(PaleoceTll! and Upper Cmaceous)-Moslly Ialitic 
porphyry 10 d.xiric porphyry in small Slocks and 
plugs and apliric bodies not aM.OCiaored with other 
grMitoid stcxk$.. Dated at 61, 63, 63, 64, and 65 
m.y. 

FluidIzed inlruslW breccia - ell3Ct age unknown, but 
p('l"I('lrales . .and thus younger than Uncle Sam 
porph\ITY· 

Rh~lh~ luff and WE'Ided tull - Includes pariS 01 
Salero Fom"l3lion, Sugarloaf Q uartz lalhe. and 
Broot"o Vobmics. and all 01 R.w Bay Rhyolite, Cat 
Mountain Rhyolite of Brown (1939) and Uncle Sam 
Prophyry. Includes local int ruMle bodies and 1oc,,1Iy 
conl<lins fragments of eXOTic nxks. Thickness 
commonly several tens 01 melers to several 
hundreds of meIers, o3too lit 66(?J. 70, 72, 73, and 
73 m.lI . The Uncle Sam. In the Tombstone arell, is 
da tt'd 12 m.y. 

Andesiticto d.xiticvolcaricbreccia,- lnctudtS parls 
d Solem Fonnarion, Sugarloaf Quartz ume, and 
Bronco Volcarics, and aI 01 Oemetrie Voicarics 
and SiMrbtII FOTTTIarionof Courtrighl (1958). 
ComrnonIy cont3ios large tb:ks cJ. exotic rocks 
and IocaIy includes ICIfTII! sedimentary rocks and 
int~ rocks. Sewral tens 01 meters 10 sewral 
hundreds of melers thick in most places.. 

Luwer quartz monzonite and gr;sodiorile- Indudes 
some quartz dlOl"lte: "ppears in small stocks. 
Locally associa ted wilh mineralization. o aled a t 70. 
71, 12, 73. 74, 74, 74, and 76 m.y. The Scl"liefnin 
graoodoriteat Tornbstoneis 12m.y. 

Roads and Highways 

e - .-- ........ Drywash 

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

- - - -- - Government Reservation Boundary 

---- ---- Aqueduct 

A---A' Cross section line 

MO. 

Explanation 

B1SBEE FORMATION OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS):-()pper part oi Bisbee 
Formalioo or Group, urditferenMled, and related 
rocks.-Includes upper part 01 Bisbee Fonnation, 
Murallimeslone. Morita, Gintu"" W&w 
Cal¥lfl, Apache Canyon, 9"leDenberger Canyon 
<mel Tumey Ranch Formations (not bled in 
stratigraphic sequence) cJ. the IisbH: GfOl4), 
AmoIe Arkow 01 Brva-nt and Kinnison (1954), and 
Angric Arkose. Consists 01 br~· 10 reddish­
ark05l!, gr1Iy siltstone, sandstone, cor9omerate, 
and 5OfT1e fossiliferous 9I'<'Y limestone. Commonly 
several hurdred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC}-Stocks cJ. pinkish"9f/lY coarse· 
grained rock. UxaIly UIOCiated with 
mineralization.. Dated at 140, 148. 149, 149, 150, 
153, 160, 161,167, 17B,l85m.y, 

Sedimentary rocks (l...cr.wr ~"and Upper 
~rian)---consisl!dEpitaphOclorrite 
(lower Pmri<!.n), Coina limestone (l.ower 
Permian), and Earp Formation (l...cr.wr Pennian 
and Upper Pe~rian). undiffenmtiated. 
Epitaph Dolomite is a dark- to JighI.gT"ay sIigltly 
cherty dolomite, limestone, marl, siltstone, a'lrl 
!MlSUm, 12().28) meleN; thick. Colina Limestone 
is a medium~, thick.bedded, sparwIy cherty, 
and sparsely fos$liferoU5 limestone 12().28) 

meters thick.. Earp Fonnation is a pale-red 
siltstone. mudstone, shale, and imestone, 12().240 
meters thic.k. 

Horquilla Limeslone (lJppt!r and Middle 
Penns~rian}-l,jght .pinki5h-gnry, thick· to thin­
bedded, cherty. f06!iil!feroos ~meslone 0/100 
intercalated paIre-brown to p;Ye'reddish~ 
siltstone that increases in abundance upward, 
T ypicaDy 300-490 meters thick. 

SEDIMENTARY ROCKS (MlSSlSSIPPlAN AND 

~=~~~)~~~~ 
and Silberman. 1974) called Escabrosa Group-­
and Marlin Formanon (Upper Devorian), 
undifferentiated. In par! 01 the Chiricahua 
Mountains 8150 includes Paradise Formation 
(lipper Mississippian) lind PortaJ FOrmation 01 
Sabins, 195711 (Upper Oe\.ooian). In the little 
Dragoon Mountains and some adjacent hills also 
includes BOCk Prince Urneslone, whose fauna 
and cCJl"Nlation5ho.v$~taffinitieswilh 
Mississippian rocks but which may include some 
Pe:~nrock5.~osa l.imestone isa 
rneaum-gl'a\.', rT"IaSSive to tNck-bedded, commonly 
crinoidal, clwrty, fouiliferous lmestooe 90-310 
meters thick. Martin Fonnation is thick· 10 thin­
bedded, gray to brown dolomite, gray sparxIy 
fossiileTous, and some siltstone and sandstone, 
90-120 meters lhick. Paradise Formation is a 
bwwn, fCS5iliferous, shaIy imestone, Portal 
FOI'TTIilIOOn is II black &hale and imestonl6-IOS 
meters thick. Black Prince lJmestone is pinkish. 
gray irnesIone with a bMaI &hale and chert 
conglomerate,05 much as 52 mvtm tlW::k. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MlDDli CAMBRIAN):-EJ Palo Umatone 
(l.ooM!:r OrdoYician and Upper Cambrian), Abrigo 
FOI'TTIilItion (Upper and MicXIe Cambrian), and 
EloIsa Q..wtz (Middle Cambrian), 
uncIjferenriater:l-EJ Paso Limestone is a !J"".!lll, 
thin-bedded cherty 5mestone and dolomite 90 
meters to about 220 meters thick. Abrigo 
Formation is a brown, thin-bedded fouiferous 
limestone, sandstone, quarane, and shale, 210-
240 metlT"lthick. Boha Quartzite it a brown to 
......nite or purpish-gray, thick·bedded, coarse· 
grainec!quanzile and aandstonewithabasal 
conglomerate , 9O-11ll meters thick. To the east, 
equivalenlS 01 part 01 !he Abrigo Formation and 
Boba Quartzite are kT"lO\lolrl as the Coronado 
Sondotono. 

-i---------·­
f 
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Sedimentary rocks (lipper and Middle Carnbriim)­
Abrigo Formation (Upper and MidcQe Cambrian), 
and BoIsa Quartzite (Middle Cambrian), 
und:ifferenriated. 

GRANITOID ROCKS (PRECAMBRIAN Y}:-MainIy 
grarodiorite and quam moNCJnite, unfoliated to 
foliated, in part metamorphosed Gene:ra8y in 
stocks, ....t.ich ahve been 6n1e studied. 

PINAL SCH1ST (PRECAMBRIAN X)---ChIorite SCNsI, 

phyIite,andSC1fT'lemetavoican.: roclu, 
metavoIcaric rocks, me~m:ite, metaquarl~te 
c~te. and gneis$. One metavolcaric lOCk 
dated at 1715m.y. 

CONTACT -Doned where coocealed. 

MARKER HORIZON- Dolled when! concealed.. 

DIKES-Showing dip. 

FAULTS-Showing mp. Doned where concealed or 
intruded; ball and b.u on doNnthrown side. 

Strike.slip-Arrow couple shows relallve displacement. 
Single anow 5hows movement 01 ;)Ctive block. 

M.,jor thrust fault- Sawlceth on upper plate. 

lhrust fault-Sav.rteelh on upper plate. 

Anrktil"l('. 

Inclined slrike and mp cJ. beds. 

EXon C-BLOCK BRECCIA-Rock contains cJ-ip or 
block indusions 01 rcxk different from those of 
host or otlwr blocks nearby. Typically 01 YOIcan.: . 
tectonic or sedimentary-tKtoric origin; e.lldudes 
TertiaryrnegAbrecciadeposits.. 

Site d u.d 01" generalized site 01 Sl!'Jer31 weh, showing 
unit penetrated, if kncMrn, and deplh 01 __ , in 
feet . 100 leel equaJs 30.5 meters. 

COLLECTIO N SrTE-Rbdiogenic~ daled rock 
~ age in million5 oIj1ears, Query before 
~ where 'PfeciH location uncertain. 

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

1980, and Newell, R.A., 1973. 

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

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

Distribution pattern for high silver ratios in dump 
samples (in red) , 
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Geology 
OlDER OR UNDIFFEREN11A TED SURflCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Gravel, Mnd, and silt (Pleistocene and Aiocene­
Mainly alkMum of basins; indudn 50fM 

cdluvi1.A1\ardiardsiidedeposits. Genetl'llyighl' 
pinkish 9fi'Y. 1Wi\1dy indUfateci, and 'Nith poorly 
rounded clast$; locaIIy .....ell indurated Thickness 
several melers to hundreds 01 meters. 

BMah (P\eislOCene to PIioc:ene)- lava 1low5, 
pyroclastic rocks, and some intercalated grtIvei. 
Thickness 5eIII!TaI meters to II few hundred meters 
in most places. Radiometricaly dated at 0.25, 1.0, 
and 3.2 m.y. old 

Exlensiw ancksile Ind dacite (MIOCene and lipper 
OIigocene)-LavlII\ou.Is, pyroclastic rocks, some 
inlercalated epiclasric rocks, and dikes. Mosdy 
gray, fine·grained. porphyritic rocks; in::ludes 
SOITIII! very coarse feldspar porphyry a~e 
rr urk~ track porphyry, an informal term of 
Cooper, 19(1). Thickness mostly _r"I mew s 
to several lel15 of meten. D.1ted at 24, 25, 'l7. 33, 
lIrd39 m.y. 

Extrusive rhyolite and rhyodadte {Miocene and Upper 
OIigo::ene- u.va flows, welded tuff, pyroclastic 
rocks, and some intercalated epicla.stic rock&. 
li!jlt.gray to grayish.pink. vilric to fine.grained, 
porphyritic. Commonly a lew tens 10 II lew 
thousand 01 meters thick. Dated at 23, 24, 25, 26, 
26, 26, and T1 m.y. AA additional dale 01 47 m.y., if 
sub5!3nti;,ted, rNlyindic."te the presence 01 
Eocene rocks in the lower member 01 the 5 0 
VobrKs c:J Cochise Co. 

Lower congIomen.le. gravel. and sand (Oligocene and 
Eocene?)-Alh.Mum; commonly gray\SIHed 
deposits of small, \IoED rOWlded, non...olcaric 
C!&sIS. Mostly several meters to ill few tens cI 
meters thick. 

UPPER CORDIll.ERAN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-l...o.uer 
voIcar"K rocks-Rhyolite to andesile loNa flows, 
pyroclastic rocks. and some "'I~ted epiclasric 
rocks. Dated al 57 m.y. Possibly younger age 10 

MAiN CORDlLlEkAN (lARAMIDE) IGNEOUS 
ROCKS:- Porphytiric and apliric int rusive rocks 
(P;,Jeoc:ene and Upper Cretaceous)- Mostly Ict.tiric 
porphyry to Mcitic porphyry in small lIOCks and 
plugs and "pliric bodies nol35SOCialed wilh other 
graritoid $locks. Dated at 61. 63. 63, 64, and 6S 
m.y. 

Fluidized intruslV4! brKc.a - e lti'C t age unknown, but 
penetrates, and thus younger than Unc~ Sam 
POrphyty. 

Rhyodaci le lulf and welded tulf. - Includes parts of 
Salero F()rTNIrion, Su9.!lrlobf Quartz Latile. and 
Bronco Vokanics, and all of Red Bay Rhyolite. Cat 
Mounl');n Rhyolit(' 01 Broum (1939) and Uncle Sam 
Prophyry. I nclu~ local mt ru!iw bodies and locally 
contams fragments of exot ic rocks. ThlCkneu 
commonly 5e\Ierailens 0( rT\I!ters 10 several 
hundreds 01 meters. Dated at 66(?J. 70. n , 73. and 
73 m.y. 11w Unc le Sam. i n '~ Tombstone area, is 
daled n m.y. 

AndesitictodaciricllDlc.aricbrecda.- Inck.idesparts 
of SoIno Formation, Sugarioaf Quortz Latite, and 
Bronco VoIr.arics, and all of Demetrie Vok:aric.s 
and 5WRrl>eII Formation 01 Courtri!;.! (1958). 
CoovnonIv contains large blocks of e.otic rocks 
and healy n:Iuda some Mdmr:ntary rocks and 
intTu$ive rocks. Several ter.s cI meters to several 
hundreds aI metenthick in ITIOI5! plac:n. 

Lower quarTz monzonite and graodiorite - Includes 
$Orll(> quartl diorite: appears in smaD stocks. 
Lcxa/ly associated with mineralization. Dated <II 70. 
71. n. 73. 74. 74. 74. and 76 m.y. The Schiefnin 
granodorite at Tombstone IS 72 m..y. 

Roads and Highways 

'H-'+H+ '+;-I++++ Southern Pacific Railroad 
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BISBEE FORMATION OR GROUP, 
UNDlFFERfNTlATEO (LO\.-VER 
CRETACEOUS):-lJpper part 01 Bisbee 
Formation or Group, undifferen~ted, and related 
rocks.- tncJuda upper pan cI Bisbee Formation, 
Mural Umestone, Morita , Cintura, WlIIow 
Canyon, Apat:he Canyon, Shellenberger Canyon 
and Tumey Ranch FO!TT\i!.boNi (nol listed in 
stratigraphic seqJence) d the Bisbee Group, 
AmoIe Arkose of Bryant and Kinnison (1954), and 
Ange5c Arkose. Consists d brownish· to~· 
arkose, gray siltstone, sandstone, congjomerate, 
and some fossiliferous gray limestone. Commonly 
~hun:fn!dmetersthick 

GRANITE AND QUARTZ MONWNITE 
(JURASSIC)- Stocks of !Xnkish~ coarse · 
grained rock.. L.nc.aIIyassocio!lted with 
Il'linerahzarion. Dated at 140, 148, 149, 149, ISO, 
153, 160, 161 , 167, 178, 185 m.y. 

Sedimmtill'Y rocks (l...oo.oRr Permian <lnd lipper 
Pe~rian)--<OIlSi$ts 01 Epitaph DolomiTe 
(1...oYRr f\mmn), Colina umestone (Loo.wr 
Permian). and Earp Forrn/Itioo (Lower Pennian 
and Upper Pennsy/vi'lrian), undifferentiated. 
Epitaph Dolomite is a dark· to light-gray ~tly 
cherty doIomte, Iime5tol~, marl, siltstone, /I'lli 
!M)SlIJ'n, 12().281 meters Thick. Colina Limestone 
is a medium gray, thick-bedded, sparxly cherty, 
and sparsely fossiliferous limestone 12().28:) 
meters thick. Earp Formation is a paIe·red 
siltstone. mudstone, shale, and limestone, 12().240 
meterslhick. 

Horquilla Umeslone {lJpper and Middle 
Pe~rian)-lJght· pinkish-gray, thick· TO thin· 
bedded, cherty, f06Siliferous ~mestone and 
intercalated pale·brown to paIe·reddish-gray 
siltStone that increases in abundance upward. 
Typicaly 300490 meters thick.. 

SEDIMENTARY ROCKS (MISSISSIPPiAN AND 
DEVONlAN)- Coosists mainly of Escabrosa 
l.imestone (Mississippan)-1ocaIIy (ArrNrrong 
and Silberman, 1974) called Escahrosa Group-­
and Martin Formation (Upper Devonian), 
undifferentiated. In part aI the Chiric:ahua 
Moultains also includes Paradise Formation 
(l.Jpper Mssissippi.an) and Portal FormatiorJ 01 
Sabins, 1957a (Upper Dcvorian). In the u llie 
IJ.-agoon lv\ountains and some acijacent hiB5 also 
includes Black Prince Limestone, II>Ihose fauna 
and cOITIIarion show ItrongI!St affinitie5 with 
Mississippian rocks but wIich may include some 
Pemsylvarian rockS. Eacabrosa I..ir'nwone is a 
medil.rn-gray, rnassiw to tnck-bedded. commorVv 
crinoidal,ct~ny, fossililerouslimestone90-310 

meten thick. Martin Formation is thick· to thin· 
bedded, gray 10 browrl dolomite, gray sparsely 
fossiiferOUJ, and IOfTle siltlTone and sardstone, 
90-120 meters thick. Pandse Formation is a 
brown, fouiliferous, ihaIy imutone. Porta/ 
FOrmation is a black shale and limestone 6-105 
meters thick.. Black Prince lJrr.!stone is pinkish. 
gray limestone with a basal shale and chert 
cOf9xre rtlle, as rnuc:h M 52 meters thick 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-EJ Paso Limesfone 
(Lower Ordoo.oidan and Upper Cambrian), Abrigo 
Formation (Upper and Mickle Cambrian), and 
BoIsa Quartz (Mickle Cambrian), 
undiIfttenti.ated.- El Paso Umestooe isa!J'3Y, 
t:hin-bedded chn1y Mmntone and dolomite 90 
meters to about 220 mders ltWck. Abrigo 
Formation is.a brown, thin-bedded. fosdferous 
lirnestone, sandstone, quartmc, and 5h.aIe, 21(). 
240 meters thick. Bolf,a Quanme ila brOIAIfl to 
....nite or purpbh-gray, thitk-be:Xied, coane­
grlIined QUIlI'tzite and sandstone ...mh a basal 
cOl'"l!Jlonwratl , 90-18Jmrtenthic:k. To the cast, 
equivalents of part d the Abrigo Formation and 
BoIsro Quartzite an known .as the Coron.do .........,.. 
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Sedimentary rocks (Upper and Middle Cambrian)­
Abrigo Formation (Upper and Middle Cambrian), 
and Balsa Quanzite (Middle Cambrian), 
undifferentiated. 

GRANITOID ROCKS {PRECAMBRIAN Y):-Mmy 
granodiorite and quartZ Tl'lOflSOnite, unfoliated to 
foliated. in part metaroorphosed. (;eMrlllly in 
stocks, ..mk:h aM been ~ttIe studied. 

PINAL SCHIST {PRECAMBRlAN X)-ChIorit:e ICNst , 
phyllite, and some metavolc.aric rocks, 
met.auoIcAricrocks, metaquan-zite, met.aqual1,nte 
conglomerate, and gneiss. One metavolcaric rock 
daTed at 1715m.y. 

CONTACT- Dotted where concealed 

MARKER HORIZON- Dolled where concealed. 

F AUt TS--ShoNing dip. Dolled where concealed or 
intruded; baD /lnd oor on downthrown side. 

R,,,,,,, 

Strike.g p-Arrow couple ~ relaTMi! displacement. 
Single arrow shoo.o.-s movement of active block. 

M¥>r thrust fault- SaVlteeth on upper plate. 

Thrust fault -Sawteeth on upper plale. 

Anllctine. 

Inclined strike ard dip 01 beds.. 

EXOTIC-BLOCK BRECCIA- Rock contains ct-ip or 
block inclusions 01 rock different from those 0( 
host or other blocks nearby. Typicallyoft.OOlc.aric· 
teclonicor sedimenrary-tectoricorigin; exc/udes 
Tertiaryl!'ll9i'bI'ecciadeposits. 

Site 01 well or gennalized site 01 severtII weUs, sha.tIing 
unit penetraTed, if known, and depth 01 wei, in 
feet. 100 feeT equals 30.5 meters. 

COUECllON SITE- Radiogenically dated rock 
shouIing age in millions of years. Query before 
symbol where precise location uncer1ain. 

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

Distribution pattern for high zinc ratio in dump samples 
(in red), 
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Geology 
OLDER OR UNDIFFERENTIATED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Grave!, sand. and silt (P\eiatocena lind PIiocenr­
MainlyaBuvilMTldbasins;inclo..dn5OfTW 
Colluvium llondland5lide cieposit5. GeneraDyight· 
pinkish gray • ....ukly indurated, IIInd Vllith poorly 
rOU"ded clasts; kx:aIIy wem indurated. Thickness 
~ mrtll'1"5 to htndred5 01 INtel's. 

RMah (P\mtocene to PIiocene}-Lava flows. 
pyrocLM:tic: rocks, 11M some irllen:alatecl gnlVel 
1lW::kness seYmJI meters to II Jew h\ndrcd meters 
in most ~es. IWiometricaly dated al 0.25, 1.0, 
and 3.2 m.y. old 

ExtensM: andesite and dacite (Miocene and Upper 
OIigoceoe)-lava Bows, pyrodasnc rocks, some 
n~ted epidutic rocks, and dakes. Mostly 
!nY. 6ne-grained, porphyritic lOCk$, includes 
IIOf't'Ie wry CoarK feldspar porphyry andHi'e 
(Turkey tnock~,,,"infOO1li4termoi 
Coopa-, 1961). Thickneu mostly5eYel'al meters 
10 sevrnaI leflS cI nw!1/"r'. Dated III 24, 25, 71, 33, 
and 39 m.y. 

Exrrusive rhyolite a."ld rhyodaciIe {Miocene and Upper 
Oigocme-ulYiI Rows, wdded tuff, pyroclastic 
rocks, lind some Wlterc:.alatect epiclasric rocks. 
ldlt-gnoy to gnIyish.pink, vilric 10 fnt.grained. 
porphyriric. ComnYll'Vy III lew tens to II lew 
thousand 01 meteTS thick. DIlled at 23, 24, 25, 26, 
2(,,26, and 'Z7 m.y. tv. additionlll date 01 47 my., if 
IUbstanrillted,may indic:lIle the pTflenee 01 
Eocene rocks in the lower rnernbeT 01 ttw 5 0 
VoIcMW:..s d CocIW Co. 

Lower cor9>mmlte. gravel, and sand (Oigocene and 
Eocene?}- ADlIIIium; commoriy gr~·red 
drpositl of smaI, wei rO\rded, nom.dcAnc 
clas!s. MostIysevetlll meters tOll !ewtell5of 
melenthic.k. 

UPPER COROIU..ERAN (lARAMIDE) IGNEOUS 
ROCKS (lOWER PAl.£OCENE):-Lower 
YdcarK rocks- Rhyolite fO andesite IBva RooNs, 
pyroclastic rocks, and some ~Imalaled epclastic 
rocks. Dated lit 57 m.y. Possi:lIy ~ age to 

MAIN CQRDI1..l£AAN (lARAMIDE) IGNEOUS 
ROCKS:- Porphyritic and aplitic nTrusive rocks 
(~nI': and Upp.r Cretaceoos)-f'.1ostly IatltlC 
~ to dacitic porphyry in small stocks ard 
plugs and aplitic bc:Jr:iM; not MSOCilIled with olhcT 
grvitoid stocks. Dated at 61, 63, 63, M,and 65 
~,. 

FluidIzed intrusive brlll(!;Ia - IIlKllCt age: unknown, but 
~nelral(>$, and Th U$ younger Thilln Uncle Sam 
porphyry. 

Rhyodoc'le tuff and ~ luff. - Indudes parTS 01 
Solkro Formation, Sugarloaf ~rtz Latitlll, imd 
Bronco VokMit"s. and ;,II 01 fWd Bay Rhyolite, Cal 
M OllnTltln RhyoIiTr 01 Brown (1939) and Uncle Sam 
Pl'ophyry. Includes Iocailnlrusive bodies and locally 
conlains fragmenTS 01 exotic rocks. Thickness 
cornmorWo..r several tms oIllW1rrs 10 WWl'aI 
hundrrds 01 melers. Dated 05t 66(1), 70. 72. 73, .and 
73 m.y. Thr UncI!! Sam, In 1M Tomt.lOOIIl area. IS 
d3led n m.y. 

AndesiticlOdacitic\OOk.aricbreccia..- lnct..lClHpartS 
oISo6n-oF~~ C)anz urne, and 
8n::n:o V~ and II 01 Demrtrir VoIcar-Q 
and SiIwrbeII Fom-.tion 01 ~I (1958). 
Con-wnonIy contains 1argr bb:ks 01 rxotic recks 
and locally incUia _ tedmemry rocks and 

intrusiur rocks. ~ Ih'IIoI mat.,.. to-...ral 
hundreds 01 meters llick in molt pAac_ 

Lower quartz IT"IOIlzonitt' and graodioritc- Includn 
somr quMlZ diorilfl': appears In smill stoclu. 
Locally as.tOcialrd wit h miMraliZlllion. D05ted at 70, 
71. n, 73, 74, 74, 74, and 76 m.y. ThrSchiefflin 
gr;.nodori.t' at TombslOOt' il 72 m.y. 

Roads and Highways 

e ~- ., ",- Drywash 

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

Explanation 

! ...... . . t- t ~ t .. I 

I, , . , -J!!' • ' _·1 
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PIP. 

81.SBE£ FORMAnON OR GROUP, 
UNOIFFERENT1ATED (LOWER 
CRETACEOUS):-Upp.r part 01 Bitbee 
Fmnation or Group, undiffe-rentiatoo, 3t1d related 
rocka.-~ upper pan 01 Bisbee Formation, 
Mural Umestone, Morita, Cintura, WIDow 
Canyon, Apache Canyon, Shellenberger Canyon 
and Turney Ranch Formations (no( &Sted in 
SfratigraptVc sequencr) 01 the Bisbee Group, 
AmoM Arkose 01 Br;ant an:! Kinni!on ( 1954), an:! 
i\ngcIic Arkor.e. ConIisII 01 browrW$h. 10 rt'rltWl· 
arko5e, !P'i'VUtstone, s.andsl:one.conglome:ratr, 
and IClI'"ne f<miliffl'fOU5 gray limestone. Commonly 
several hundred meters tlick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)-StocIu 01 pinkish-gray ccane-
9"ained rock.l..ocaIya55OCiaTedwith 
rTWwrUUtion. Deled al 140, 148, 149, 149, 150, 
153, 160, 161 , 167, 178, 185 m,y. 

Sedimentary rocks (l.,o.,w:r Penrian and lJppe-r 
Pemsylvarian)--<On5ists d Epitaph DoIonite 
(L.owu Ptmian), Coina Linalone (l.,o.,w:r 
Permian),3t1d Earp Fermatie;:.'! (l..orNef Pmnia.n 
andlJpper~), undiffenmMted. 
EpitapOCIoIcKriteisadark· tD)dlt-grao;~tIy 
cherty cIoIorrite, imeaone, marl, siltstone, a<'ld 
!M*JI1\. 120-28) meters ttick. Coim l..irnest0l'lt' 
is II medium gray, tlick-beddrd, sparsely cherty, 
an:! spaneIy foailileroUilimeslone 12Q.28) 

meterl thick. Earp Formation is a paIe·red 
IihstOOlll, mt.dstone, 1haIe, and imestonr, l2O-240 
metmthick. 

Horquila l...imntooe (lJppe-r and Middle 
Pe1Y'llSYlvflrian)- Light·pinkish-gray,thick· tolhin. 
bedded, cherty, fo55iliferous imutonr and 
inlen:al.atedpair.brOI>\II'Itopale.redclsh-gray 
siltstone that rncrcases in abundatu upward.. 
TypicalyJ00.490meterlthick. 

SfD{MENTARV ROCKS (MlSSI.SSlPf'lA AND 
DEVONIAN)-Consistl mairiy 01 &:abroIa 
Umestont {Mi$5issippian)- 1ocaIy (Armslrofl9 
and Sibnnan. 1974) called &:abrosa G~ 
and Martin Formation (Upper ~), 
undiIferentiated. lnpMdtheChiric.ahua 
Mou-ITa1n5 abo induda Paradi5e Fmnation 
(Upper Missis6ippian) an:! Portal Fmnarioo 01 
Sabins, 1957a (Upp.r DIIlwnian). In the little 
Dragoon MoWItains and lOOW ~ ~ also 
inc::Wn 8I&ck Prince Urnntonr, ~ IDuniI 
an::l cOfTelationsnowstTOnge$lllffinities with 
MiMiuippian rocks but wIich may include.an-. 
~rocks.EaclIbroALinestoneisa 
medl,Wl'l~, masSure to tlick-bedded, commoriy 
crinoidaI, cherty, fossii/erous m,ntooe 90-310 
meters thick. Martin FOfmation is thick· to thin­
bedded, 'IllY to bwwn doIorrite, gray spaneIy 
fo&Silefous. ard \IOITII silt5lonr an:! s.andstone, 
!n-l2O meterslhick. Parachc FDm\illDon is a 
brooNn, fo&.5ilile1oos, shaIv imestonr. Portal 
Formation is II black shale.nd imntone 6-105 
meters thick. B0ck Prince limalonr is pinkish. 
!J'lIV imestone with • buaI AhaIr and c::twn 
cCf1!iomreTate, 05 moch as 52 melen thick. 

SEDIMENTARY ROCKS (lOWER ORDOVICIAN 
TO MIDOlE CAMBRlAN):-El Puo l..Rnat00l! 
(1..oo.I.oer OrdoYician and Upper Cambrian), Abrigo 
Formation (lJppu and MidcIe CAmbrian), and 
Bola Quartz (MdcIe Cambrian), 
~ecI.-ElPuo~onr.a!J'llV. 
thin-becIded dwny imatone and dolomite 90 
meters to about 220 mdcn thick. Abrigo 
FC)I'n'Iah)n iI. brown, IMbedded ~ 
1imatonI, ....mtone, quartzite, and __ , 211). 
240 meters 11*:k. BollI Q..,anme is a brown to 
whiM or ~, lIic.k-bedded, ca.r.· 
grained qulftzile and..andstonr wit:h II bas.aI 
cor'Qlomlrlle, 91).111) met.,.. thick. To the all, 
~solpar101tt.AbrigoFOf1'I'Iationand 
BoIu Qanzitc ... known. 1M C«onado 
Sondoono. 
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Se:immtarv rocks (lipper a.nd Middle Cambrian)­
Abngo Fonnarion (Upp.r and Mickle Cambrian), 
and BoIsa Quartzite (MIddle Cambria.n), 
undifferentiaTed. 

GRANITOID ROCKS (PRECAMBRlAN V):-MainIy 
granodiorite and quartz I1'I()I'I5()rite, Ufioiatoo to 
foliatoo, WI patI meta.morphosed. Gerwraly in 
stocka, which aM bern ittle studied. 

PINAL SCHIST (PRECAMnRlAN X}-QIorite &Chist, 
phyllite. and some mrtavoIcaric rock$, 
metavoIc::aric rocks, mrtaquar1zite, me~zite 
conglomerate, and 9J'IIbU. Onr.1TIC'Ia\odcanc rock 
d3tedaI1715m.)I. 

CONTACT -Dotted where concealed. 

MARKER HORIZON-DoUcd where concealed. 

DI~dp. 

FAUl~~. Dotted when! cauaIed or 
IMUded; bill an:! bar on downlhrown side. 

Strike·slip-Atrow couple shows relatM! d!spW:ernent . 
SngIr arrow sno....-. movement d ew::M bb:k. 

"Thrust fault-5awteeth on upper platr 

Anridine. 

S;ndno. 

Inc:linedsrrikeanddipdbedl. 

EXOTIC·BLOCK BRECCIA- Rock contains clip or 
block incIu5ion5 01 rock diII .... rnt from thoM ol 
host Of aihe!' blocks nearby. Typically d voIcaric· 
tectonic or $oIi.'dimrnl.ary.trc::toric or9n; exduda 
Tntiarymega.brecci.ade!DSts. 

Site d wei or grnerMzed site d SoIMTai web, ~ 
uri! pme!nated, if known, and dep(h d wei, n 
Ieet. 100 feel ~ 30.5 met .... s. 

COLLECTION SITE- Radiogrricaly dated rock 
showing agr in nWIionl 01 )/CIlfS. Query before 
symbol wheTe precise Iou.lion uncertain. 

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

1980, and Newell, R.A., 1973. 

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

Figure 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) . 
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Geology 
OlDER OR UNDIFFERENTIATED SURFlCAl 

DEPOSITS (HOlOCENE TO OUGOCENE):­
Gravel. 5and, and sit (P\mtocene and PIiocene­
Mainly ~lMum 01 basins; includes some 
colluvium and landslide deposits. Generally light· 
pinkish gray. weakly indura ted, and \4IIth poorly 
rounded clMts; locally weD indurated. llW::kness 
sewral met€TS to hundreds 01 meten. 

&silIt (Pleistocene to PIiocene)- Lava Rows. 
pyroclastic rock$, and !IOITII! intercalated gravel. 
ThK:kness ~ met€TS to a few hundred meters 
In most p0ce5. Radiornetricaly dated al 0.25. 1.0, 
and 3.2 m .y. old 

utensiveandesilc anclOOcite (Miocene and l1pper 
O!igocene)-uva flows, p!'TocLasric rocks. some 
intetUllated epiclMtic roc~. and dikes. Mostly 
gray.Iine~, plJl'phynric rocks. iocludes 
some very COill'5e feldspar porphyry andesite 
[Turkey track porphyry. an iniOIlTIiSIterm 01 
Cooper. 1961). Thickness m('l$tly &eveTAI meters 
to S!wraltens 01 meters. Dated at 24. 25. 27, 33. 
ard39m.y. 

utrusIVe rhyolite and rhyo&cite (Miocene and Upper 
Ohgocene- L..wa t'Iows. welded ruff, pyroclastic 
rocks, and some intercalAted epiclMric rocks. 
Ught~y to grayish-pink, vilrit: to fsrw-grained. 
porphyritic. Comrronly a few tens to a lew 
tkousand 01 meters thick. Dated at 23, 24. 25. 26, 
26,26. and 27 m.y. All additionlll date of 47 m .y .. if 
substantiated, !MY indicate the pTUe l'a 01 
Eocene rocks in the 10wer member 01 the S 0 
VoIcaticsclCochise Co. 

Lower cooglomerate. gravel, and sand (Oligocene and 
Eocl!ne?)-AIIlMum; commonly gr~.red 
deposits of small. weR rounded, non\oOlcaric 
clast$.. Mostly ~ral meten to a lew tens 01 
metersthir:k. 

UPPER CORDllliRAN (lARAMIDE) kJNEOUS 
ROCKS (l OVJER PAl£OCENE);-Lower 
voIcaric rocks-Rhyolite to andesite lavafk1wos. 
pyroclastic rocks, and some interc<'lialed epiclMric 
rocks. Daled at 57 m.y. Possibly YOW'lgel' age to 

MAIN CORDll1..EAAN (lARAMIDE) IGNEOUS 
ROCKS:-f'orphyriric and aplilic intrusive rocks 
(Paleocene and lipper C retilCl!QU$}-Mostly latitic 
porphyry to dllciric poI'Phyry in small stocks and 
plugs and aplilic bodies not I1S5OCiated with other 
graritoid stocks. Dated al 61. 63. 63. 64. li nd M 
~,. 

Fluidized inlrusi<.>e brKcia e)(oct age unknown. but 
PftlVtrat~s. and thus VOUnQl!r than Uncle Sam 
porphyry. 

RhyodMlte tuff 1\nd Wftk:ied tull . - Includes partS of 
Salem Formation. Soga.rloaf Quam Latite. and 
Bronco Volcanics. and all 01 Red Bay RhyoIi(e, Cat 
Mount"ln Rhyolite of Brown (1939) "nd Uncle Sam 
Prophyry. Includes local inlrusive bodies and Ioc<'lliy 
ronlain! fragmenls of ~)(OIlC rocks. Thickness 
commonly several tens of meters 10 several 
hundreds of melers. Dated al 66(?). 70. n. 73, and 
73 m.y. The Uncle Sam. in the Tombstone area. is 
daled 72 m.y. 

AndesiriclO daciric\lOk:aricbreccia.- lnclOCle5 partS 
of Solem Formalion, Sugarloaf Q.a.rtz u lite . and 
BmnI:::o VoIcarVcs, and al 01 Demetrie Voicarics 
and SIwrbeII Formation 01 Courtri!jlt (l958). 
CorrmonIy contains large blocks 01 eJU)fic rocks 
and beaDy flcbie5 $CImIl xdimenlary rocks and 
intrusive rocks. Severa.ltensofmeteT'Stosevei'al 
~ 01 meten thick in ITIOII pIaca. 

l.owI!r QUo'lm: mon~OflIte lind groodioril ~-Includes 
some QUIITIZ diCltile: appeaTS III small stocks. 
UlI:ally MSoCiated with mlneTabzation. D<'Ited at 70. 
71. n. 73. 74. 741 . 74. and 76 m.y. The Schleffhn 
granodorlte oil Tombslone IS n m.y. 

Roads and Highways 

e------- Dry wash 

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

Explanation 

i.---' 
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BISBEE FORMATION OR GROUP. 
UNDIFFERENTIATED {LOWER 
CRETACEOUS):-Upper pan of8isbee 
Formation or Group. undifferenroted, and related 
rocks. - Inc:/uda upper part 01 Biabee FormatIOn. 
Mural l.imestone,Morira,Cinlura. Willow 
Caf¥)Tl. Al*ne Canyon, Shellerberger Canyon 
and Tumey Ranch Formations (not Ssted in 
strat9'aptic sequerce) cltne 8isbeI! G~, 
AmoIe Arkose 01 Bryant and Kinniton (1954), and 
Angelic Arkose. ConsisI:sof~· toreddish· 
arkose. gray siltstone, sandstone, conglomerate, 
and some fossiliferous gray imestone. Commonly 
several hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
fJURASSlC)-Stocks of pinlOsh-gray CO/lf"Seo 
grained rock. lDca&y auociatecl with 
mineralizatIOn. Dated at 140. 148. 149. 149, 150. 
153, 160.161 . 167, 178,I85m.y. 

SedimentBl'Y rocks (Lower Perman and Upper 
Pemsylvarian)-<onsists 01 Epitaph DoIomile 
(Lower Permian), CoIin3 lirnatone (l..owcr 
Permian). ar.:! Earp Formation (Loo.uer Permian 
and Upper Pennsyhoarian), undifferentiated. 
Epitap, Dolomite is a dark· 10 light.gray sightly 
ckerty doblT'ite, limutone, ITIlIrI, siltstone, il1'lId 
~ 12().28) meters thick. CoIinIl tJmestone 
is a medium gray, thick·bedded, sparsely cherty, 
and spill'5eIy fossiliferous 1tmestone 121).28) 
meters thick. Earp Formation is a ~·red 
siltstone, mudstone, shale, and imestone, 121).240 
meters thick. 

Horquilla lJmestone (Upper and Middle 
Penns~n)-Light· pinkish.gnty, thick· 10 thin· 
bedded. cherty, fossiliferous irnestone and 
irnerc:.alated paIe-brown 10 paIe·reddish'9f3y 
siltstone that increases in abundance upward. 
TypicaJIy 300-490 meters thic:k. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVON1AN)-Consists mainly 01 Escabrosa 
Linestone (Mis.sis.sippia.n)-1ocaIy (Armstrong 
and Silberman, 1974) c.,Qed Escabrosa Gm,Ip­
and Martin Formation (Upper [)eo..oian). 
undifferentiated . ., part cI the Chiricahua 
Moositains aJso includes Paradise Formation 
(~ Missiuippian) and Portal Formation 01 
Sabins, 1957a (Upper Devonian). In the little 
Dragoon Mountaina and tIOI'N! adjacent hils also 
includes Black Prince Umestone, whose fauna 
and correlation shou.l s~affinitieswith 
Mississippian rocks bul whch may include some 
Pemsylvarian rockS. Esc.abr06a limestone is a 
medtm-gnty, massi\.y to tt-tck-bedded, commorVy 
crinoidaI. cnerty, fOMiiferous imeslone 9().310 
meters thick. Martin Formation is thick· to thin­
bedded, !;Jay to brown doIorrite, 9fi'Y sparsely 
fOlSSiilerous, and IOfTIlII! siltstone and sardstoIw, 
!JO. l2O meters thick. Paradse Formation isa 
bro.vn.f~OU&, sh.aly imestone. Portai 
Formation isa black shale and imntone 6-1~ 
meters thick. ~k Princ~ lJmestone is pinkish. 
grll\l limesfone with a basal shale and chert 
conglomerate. 05 much 115 52 metm thick. 

SEDIMENTARY ROCKS (LOWER OROOVlC1AN 
TO MIOOlE CAMBRJAN):-fJ Paso limestone 
(Lov,ter Ordovician and Upper Cambrian), Abrigo 
Formation (Upper and Mickle Cambrian). and 
Bolsa Quanz (Middle Cambrian), 
uncIifferentilIted- fl Paso l..irneslone is a 913\1, 
thin-bedded cherty lmestone and doIorrite 90 
meters to about 220 meters thck. Abrigo 
Formation is a bro.vn, Inn.bedded fosdlerous 
limestone, &andsione, quartzite, and"*, 210-
240 meters thick. BoIsa Quaruite is a brown to 
~eorpurplish.gray, thick-bedded,cOilntl· 
grained quartzite and sandstone with a basal 
congiomeate, !JO.l8) miters thick. To It. easl, 
equiv0lenls 01 pan of the A.brigo Formation and 
Boka Quartzite are known as tN Coronado 
Sandstone. 
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Sedimmtary rocks (lJpper and Midde Cambrian)­
Abrigo Formation (lipper and Mickle Cambrian), 
and BoIsa Q,wtzitl! (Middle Cambrian). 
undift'enontiated. 

GRANITOID ROCKS (PRECAMBRIAN Y);-MainIy 
granodiorite and quartz monsonite. unfoliated 10 
foliated. in pan melamorphoeed. Generally in 
stocks. ~h lihue been ~ttle studied.. 

PINAL SCHIST (PRECAMBRIAN X)-ChIorite schist, 
phyllite, and 5()Tl"Ii! metavolcaric rocks. 
metaYoIcanit rocks. mtltaqUartzite, metaquartzite 
c~ate.and gneiss. OneTT'll!t<lYOlcaric rock 
d.ated at l715 m.y. 

CONTACT - Dotted where concealed. 

MARKER HORIZON- Dotted where cor.cealed. 

DlKES-Sllo.uing dip. 

FAULTS-Sha.vingdip. Dotted when" ccncealed or 
intrudecl: baDandbar ondo,.r."thTOW'nside. 

Strike·slip-Arrow couple shows reIa11\l! displacement. 
SireIe anow shows TT\OIRrrlCnt of acliw block. 

Major thrusl fauit- SalAlfeeth on upper pmt~. 

Thrust faull-Sawteelh on upper piate. 

AIlticline. 

EXOTIC·BLOCK BRECCIA-Rock contains ctvp or 
block indusion5 01 rock diffncnt from IhQse of 
host or other blocks nearby. T ypicaDy cI voIcaric· 
lectonic: or sedimentary.lectonic: orijn; excludes 
Tertiaryrnegabt'ecciadeposits... 

Site cI ..ueII or generab ed site 0I5e\IeI"aJ wets. showing 
uri! pvnetfil,ted. if knr:Mrn. and depth cI v.d, in 
feet. 100 fee t equals 30.5 meters. 

COLlECTION SITE- Radiogerica Uy dated rock 

~.in millions of years. Query before 
~ wher~ precise Iocatjoo uncertain. 

• Dump sample location 
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Geology adopted (rom Drewes. Harold. 
1980. and Newell . R.A., 1973. 

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

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

Distribution pattern for high copper ratios in dump 
samples (in red) , 
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Geology 
OLDER OR UNDIFFEREl'mATED SURFICAL 

DEPOSlTS (HOlOCENE TO OUGOCENE):­
Gravel, sand, and silt (Pleistocene and f'Iiocene­
Mainly alluvium 01 basins; includes some 
colluvium and landslide deposits, Genera1ly light· 
pinkish gnr.y, u.ea.kly indura ted, ",nd with poorly 
rounded clasts; locally weD indurated, lhickness 
several meters to hundreds 01 meters. 

Basalt (Pleistocene to Ptiocene)- Llw Bows. 
pyrocl.utic rocks, and some intercalated gravel. 
Thickness several meters to a few hundred meters 
in most places. Radiomettically dated at 0.25, 1.0, 
and3.2m.y. oId 

Extensive andesite and dacite (Miocene and Upper 
Otigcx:ene)- Lava 6ows, pyrOClastIC rocks, some 
intercaLated epicla.stic rocks, and dikes. Mostly 
gnr.y, fine~ porphyritic rocks; includes 
some very coarse feldspar porphyry andesi te 
(Turkey track porphyry, an informal term 01 
Cooper, 1961). Thickness mostly 5eII\!raI met~ 
to severaitens 01 meters, Dated al 24, 25, 27, 33, 
and 39 m.y. 

utrusiw rhyolite and rhyodacite (Miocene ilnd Upper 
Otigoc:ene- Ut.vafloo.vs, wekiedl\lfi,pyroclasric 
rocks, and some intercalated epiclastic rocks. 
light.grllytograyish·pink,";tric tofine.grained, 
porphyritic. Commonly a few tens to a lew 
thousand 01 meters thick. Dated at 23, 24, 25, 26. 
26,26, and Tl m,y, An additional dale 0147 m.y., if 
substantiated. may indicate the presence of 
Eocene rocks in the \ower member 01 the S 0 
Vokanics cJ Cochis4? Co. 

~r conglomerate, gravel, ar.:l sand (Oligocene and 
Eocene?)- ADuvium; commonly grayish.red 
deposits 01 small, well rounded, nonvolcanic 
clasts. Mostly 5eVeral meters 10 a lew tens cJ 
meters thick. 

UPPER CORDILLERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PAL£OCENE):-Ulwer 
vobric rocks-Rhyolite to andesite lava Rows. 
pyroclastic rocks, and some intercalated epiclastic 
rocks. O<I:ted al 57 m.y. Po5sib1y younger age to ..,.. 

MAIN CORDILLERAN (LARAMIDE) IGNEOUS 
ROCKS:-Porphy!itic ilnd aptinc intrus1ve rocks 
(Paleocene and Upper Cretaceous)- Moslly 0tiric::. 
porphyry to dacitic porphyry in small stocks and 
plugs and aplitic bOOies not associiUed with other 
granitoid stocks. Dated at 61 , 63, 63, 64, ar.:l65 
m.y. 

Flu1dlzt>d inl ruslVe breccia - exaci age! unknown, but 
penetrates. and thus younger than Uncle Sam 
porphyry. 

Rhyodaf:ne luff and ~Ided tuff. - lncludH parts of 
Salt?ro FormallOl1, Sugarlni!ol Quartz. lAtitl!. ,md 
Broneo VoIcanH::!. lind lit! 01 Red Bay Rhyoli le. elll 
Mountain Rhyolite of Brown 11939) and Uncle Sam 
Prophyry. IncludeS locaJ int rusiv~ bodies and locally 
contains fragments of exotic rocks. Thickness 
commonly severil/tens of meters to sewrill 
hundreds of meters. Dilted ill 66(?), 70, 72, 73. and 
73 m.y. The Uncle Sam, in the Tombs1one &Tea, is 
da led72 m.y. 

Andesiticto dacitic YOlcanic breccia.-lncluOes parts 
01 SoIero Formation, Sugar\oa( Quartz latite, and 
Bron:o VoIcarics, ilnd all cJ Demelrie Volcanics 
ar.:l Silverbel Formation cJ Courtright (1958). 
CorrmonIy contains large blocks 01 exotic rocks 
and locally includes some .sedimentary rocks ard 
intrusive rocks. Sewraitens 01 meters to 6eIIeTai 
hundTeds cJ meters thick in most pb.:es, 

Lower quartz monzoniut and graodiorile- Includes 
some quart z diorite: appears in small stocks. 
L('](a1ly as.socialed with min~ralization. Dilled al 70. 
71, 72. 73, 74. 74, 74, and 76 m.y, The Schlefllin 
granodorit ~ al Tombstone 15 72 m,y. 

Roads and Highways 

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

• ++.-1+++#-1++++ Southern Pacific Railroad 

Explanation 

r~·:·-:-~-:::l I- _ -_ .J,.' .• ' _ 'I 
.:!:.._~_.!...._!.-.L~ 

BISBEE FORMATION OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS):-Upper part 01 Bisbee 
Formation or Group, undifferentiated, and mated 
rocks.-IncIude:s upper part c:J Bisbee Formation, 
MUJ'lII limestone, MoritiI, CinlUra, Willow 
Can!,.cn, Apache Canyoo. Shellerherger Ci!nyoo 
aM Tumey Ranch Formations (not listed in 
strangraphic sequence) cJ the Bisbee Group, 
AmoIe Arkose 01 Bryant and Kinnison (1954). ar.:l 
Ange1ic Arkose. Consists of brov.mish. to reddish· 
arko6e, gray siltstone, sandstone, ccngiomerate, 
omd some fossiliferous gray limHtone, Commooly 
several hundred meters thick 

GRANITE AND QUARTZ MO NZONITE 
(JLAASSIC)- Stocks of pinkish-gray coorw· 
grair)ed rock. i..«a1Iy lWtXiated with 
mineralization. O<I:tedal14O, 148, 149, 149, ISO, 
153, 160. 161 , 167, 178, 185 m.y. 

Sedimentary rocks (t.o..wr Permian and LIpper 
Pe~nian)-<oruists cJ Epitaph Dolomite 
(Lower ~n). Colina limestone (lDwer 
Permian), and Earp Formation (loo.wr Permian 
and Upper Pennsylvarian), undifferentiated. 
Epitaph Dolomite is a dark· ID light'9l'<lY slightly 
cl-erty dolomite, Rmestone, marl: siltstone. arv! 
!:MlSUm, l2().~ meters thick. Colina limestone 
is a medium gray, thick·bedded. sparsely cherty, 
and sparsely fOS!iiliferous1imestone 12Q.~ 
meters thick. Earp Formation is a paIe·red 
siltstone, mudslone. shale. and limestone, 121).240 
meterslhick. 

HorquiJla L.imeslone (Upper and Middle 
Pennsylvanian)-Light.pinkisl'l.gray, thick· to thin. 
bedded, cnerty, fossiliferous limestone and 
intercaiatedpale·bTOlWnto paIe.reddish.gray 
siltstone that incf~ in abundance upward. 
Typica!y JOO.490 meters thick. 

SEDIMENTARY ROCKS {MISSISSIPPiAN AND 
DEVONlAN)-Consists mainly 01 ~brosa 
Umestone (Mississippian)- locally (Armstrong 
and Silberman, 19'74) called E!cabrosa Group­
and Martin Formation (Upper De .... '.'rim). 
undiferentiated. In part d the Chirahua 
MoU1l<1ins also includes Paradise F~tion 
(Upper Mississippian) ar.:l Portal Formation 01 
Sabns, 1957a (lipper Devonian), In the little 
Dragoon Mountajns and some ad»cenl hiDs a1so 
includes Black Prince limestone, whose fauna 
and correlation showstTOngeSt affinities with 
Mississippian rocks but which may include some 
Pemsylvarian rockS. Escabrosa limestone is a 
medum.gray, massive 10 thick-beddec:i, commonly 
crinoidal,cherty, fossiliferous lime$tone 9Q.3 10 
meters thick. MArtin Formation is thick· 10 thin­
bedded, gray to brown dolomite, gray spilfSeIy 
f06Siiferous. aM some sillstone and sandstone, 
~ 120 meters thick. ?"radise Formation is a 
brown, fossiliferous. sh.lIy limestone, Portal 
Formation is a black shale and imntone 6- 11li 
meters thi(:k. Blbck Princ~ l..imatone is pinkish. 
gray limestone with a basal $hale and chert 
conglomerate. dS much as 52 meters thick.. 

SEDIMENTARY ROCKS {LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-B Paso limestone 
(L..ower Ordovician and LIpper Cambrian), Abrigo 
Formation (Upper and MidcIe Cambrian), and 
BoIsa Quartz (Middle Cambrian), 
undiIferentialed.-E1 Paso limestone is a gray. 
thin.oedded cherty &mestone and dolomite 90 
metm to about 220 JT'II!leB thick. Abrigo 
Formation is a brown, thin·bedded fossiiferoos 
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. BoIsa Quartrite is a brOlM'l 10 
white 01' purpIish.gray, thick-be:lded, coarse· 
gr~ quartzite and sandstone with a basal 
cor9omerate, 9().11J) meters thick. To the east, 
eqlIM»enis cJ part cJ the Abrigo Formation and 
BoIsa Quart:Qte Me known illS the Coronado 
Sandstone. 
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Sedimentilry rocks (LIpper and Middle Ci!mbrian)­
Abrigo Formation «()pper and Middle Cambrian), 
and BoIsa Quartzite (Middle Ci!mbrian), 
undifferentialed, 

GRANITOID ROCKS (PRECAMBRIAN y):-MainIy 
grarlJdioril~ and Quartz monsonite, unfoliated to 
foliated, in part metamorphosed. Generally in 
stocks,whichahwbeen6ttlestudied. 

F1NAL SCHIST (PRECAMBRlAN X)-Chlorite schist, 
phyllite, and some metavolcanic rocks, 
metavolcaoc rocks, metaquartzite. metaquartzile 
conglomerate, and gneiss. One metavolcanic rock 
dated at 1715m.y. 

CONTACT -Dotted where corualed. 

MARKER HORIZON-Dolted ~ ~on::eaJed. 

DIKES-Shou,ringdip. 

FAULTS-Showing dip, Dotted where concealed 01' 

inlruded; W and bar on downthTOlWn side. 

Strike·slip-Arrow couple shows relillnve displacement. 
Single arrow shows movement of active block. 

Ma;or thrust fauit-SoIIwteelh on upper plate. 

Thrusl fault- Sawteeth on upper plat~. 

Anric::.Iine, 

Inclined strike and dip cJ beds. 

EXOTIC·BLOCK BRECCIA-Rock contains chip or 
block inclusions d rock different from those of 
host 01' other blocks nearby. Typically 01 volcanic· 
tectonic 01' sedimentary· tectonic ori!jn; exdudes 
Tertiary megabreccia deposits. 

Site of well 01' generalized alle 01 several wells, showing 
unit penetrated, if known, and depth 01 wen. in 
feet . 100 feet equills 30.5 meters. 

COLLECTION SfTE- R<tdiogenicaily daled rock 
showing age in millions 01 years. Query before 
symbol where precise localioo uncertain, 

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

1980, and Newell, R.A_, 1973_ 

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

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

Distribution pattern for high molybdenum ratios in 
dump samples (in red) . 
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Geology 
OLDER OR UNDIFFERENTIATED SURFlCAl 

DEPOSITS (HOLOCENE TO OUGOCENE):­
GrawI, somd, and sill (PleisI(Xllfle and PIiocene­
Mainlyalluviumolbasins; inciodessorne 
colltMum and landslide deposits. Generally Ight· 
pinkish gray. weakly indurated, and ""';th poorly 
rounded clasts; locally weD MUf1!IIed. Thic~ 
~ meters to hundreds 01 meten. 

Basalt (Plei:!itocene to PIiocene)- LaWl Rows, 
pyroclasric. rocks,llndSOlT'le intercala.tedgr.wel. 
Thickness sewraI meters to a lew hurdred meters 
in rn:')$t places. Radiometrir;ally dated at 0.25, 1.0, 
and 3.2 m.y. old 

Extensive andesite i!lrd dzlcite (Miocene and Upper 
OIigocene)- l..i.wa 1\00.I.I$, pyrodastic rocks, some 
intercalated epiclasric rocks. and dikes. Mostly 
Qrl'L', fiN'OI'i'mM nnmhllritT mrk~' IfV"hm 
SOf1'"A:' very coarse feldspar porphyry andesite 
tlurkey lratkp6rpt'\y1'y, al'ltl'llOl'l'l"otllmtl Ui 
Cooper, 1(61), Tlickness I1105dy several meters 
10 severailens d. meters. Dated at 24, 25, 27, 33, 
and 39 m.y. 

Extrusive rhyolite and rhyodacite (Miocene and Upper 
OIigocene- Lavallows,u.eldedtutf.pyroclasric. 
rocks, and some intm.:alated ePICIasric: rocks. 
~t.gray to grayish.pink. vi lnc to fine.grained. 
porphyritic: . Commonly it lew tens 10 ill lew 
thousand 01 meters thick. Dated at 23. 24. 25, 26, 
~ 26, and 27 m.y. An additional date 0147 m.y., if 
sub5\",ntl.lloo, may indicate tJw p~nce 01 
Eocene rocks in lhe lower member oIlt-.e 5 0 
VoicaricsdCoc::hiseCo. 

Lower cOl'l!Jlon'erale. gravel . and S/Ind (aigocene and 
Encene?)-AJIu\,.;umj cOl'TlfTlOOy grayish·m 
deposits d small, well rounded. nonvoIcaric 
clMls. Mostly several meters to a few lens d 
meters thick. 

UPPER CORDlU£RAN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-l.nwer 
voIcaricrocks-RhyoIitetoande:sitelavaftoo,o.,s, 
woc:;lastic rocks, and some intercalated epic:lasric 
rocks. Dated at 57 m.y. Possibly younger age to 

MAIN COR[){UfkAN (lARAMIDE) IGNEOUS 
ROCKS:- PorphyriIX: and apli6c ilt~ rocks 
(Paleocene and Upper Crelaceous)- Mostly Iari6c 
porphyry to dacitic porphyry in small stocks and 
plugs and aptiric bodies nol associated ....,jth other 
graritoid stocks. [);.)ted at 61, 63, 63, 64, and 66 

Fluidized int rusr.oe brecc ia ~ exa(t age unknown. but 
perlelrales. and thus younger than UnclE: $;Jm 
porphyry. 

Rhyod/lcile luff and Wf!ided luff. - Includes parts of 
Sale-ro Formation, Sugarklaf Quarlz Lal ile. and 
Bronco VolcanICS. and all of Red Bay Rhyolil l!, Cal 
Mountain Rhyolite of Brawn (1939) and Uncle Sam 
Propnyry. Incl\.1de$ locai mlru~ bodies and locally 
conlaln51ragments 01 ('KoIIC rocks. Thickness 
commonly several lens of meler5 10 5eVeTai 
hundreds 01 melers. Dated at 66(?), 70. 72. 73. and 
13 m.y. 1l'IE' Uncle Sam. in tne Tombstone area, 15 

dated 12 m.y 

AndesiIX:lOdaciIX:voIcaricbreccill.- lncludespilTts 
of SoIero Formation. Susarloaf Quartz Lalite, and 
Bmn::o Voicarics, and aD of ~ Voicarics 
and ~ Formation d CourtTi!;llt (1958). 
CorrmonIy contAins large blocks 01 eKOric rocks 
and locally includes SO!TII! sedimenlafY rocks and 
intl'l.lSio.oerocks. Severai lell501 meters 10 sever&! 
hundNds 01 meters tlWck in mo5t places. 

Lower quarll monzonite and graodiorite- Includes 
some QUarlz diorite; appears in small slocks 
Lo.:ally as5VClClted with mineralization. Dated at 10, 
11. Tl. 13. 74. 74. 74. and 16 m .y. The Schiernin 
granodorite al Tombstone IS n m.y. 

Roads and Highways 

e --. -.--. "- Dry wash 
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Explanation 

BISBEE FORMATION OR GROUP, 
UNDIFfER£NT1ATED (LOWER 
CRETACEOUS):-lJpper part 01 &bee 
Formation or Group, undifferenti".!tted, aod relaled 
rocks. - Includes upper part cJ Bisbee FQl'TT'lation, 
Mural L.imestone, Morita, Cinrura, WdIow 
Cafl'yOO. Apix:he Canyon. SOellenbergel Canyon 
... nd Tumey Ra.~h Formations (not u led in 
5tratigraphic sequerce) of the Bisbee G~, 
AmoIe Arkose 01 Bryant and Kinnison (1954). and 
Angeic Arkose. Consists of browni5h- to reddish· 
arkose. gray siltstone, sandstone, congiornera.le . 
and some 10000000erous gray limestone. Commonly 
Soe\'ef3I hundred meters thick 

GRANfTE AND QUARTZ MONZONITE 
(JURASSlC}-Stocks 01 pinkish-gray Coar5e' 

grained rock. LocalIyassocialedwilh 
miI'lPl'"lUi1l1rinn. Oaleci 11.1 140, 148, 149, 149, 150, 
1[.J,I(.O, I(;I.167. 178,li£m.:,', 

Sedimentary roclu (L.o.uer Perman and Upper 
~rian)-consistsof Epil.aph Dchnite 
(L.o.uer Perman), Colina l.imeslone (Uw..oer 
Permian). and Earp FOrTniItion (Lower Permi.Jn 
and Upper Pe~nian), undifferentiated. 
Epitaph Dolomite is a dark· to Iight'9"tY slightly 
cherty dolomite. limestone, marl. siltstone, l'I...d 
~, 12().28) meters thick. Colina Umestone 
is a medium gray, thick·bedded, sparsely cherty, 
and sparsely fossiliferous limestone l2().28:) 
meters thick. Earp Formation is a paIe·red 
siltStone, mudstone, shale, and lmesrone, 120-240 
metenthick. 

Horquilla limestone (lipper and Middle 
Pemsylvanian)- Ughqlir'Ikish-gray, thick· lOItun. 
bedded, cher1y, fossiliferous limestone and 
intercalated paIe·brown to pale.reddish-gmy 
siltS!Or'Ie IMt increases in abundance upward. 
Typically 300490 meters thick. 

SEDIMENTARY ROCKS (MISSISSlPPtAN AND 
DEVONIAN)-Consi5IS mainly 01 Escabrosa 
limestone (Mississippian)- locaDy (ArmstTOl'l9 
and SilbeI'mM, 1974) ca1Ied EscabrOM Group­
and Marrin Formation (Upper ~nl. 
urdifferenM.led. In part 01 the Chiricahua 
/'JIountains;,lso inc~ PMadise FOI'TT13tion 
(lipper Mississippianland Portal F()fI'T'0rion 01 
Sabins, 1957a (Upper Dr:vonian). 1n the little 
Dragoon Mountains and ~ adjacent hiDs also 
~ Black Prince Urnestone, whose fauna 
and corre\.Jtion show strongest affinities with 
Missi:s6ippianroc:ksbutwhic:hmayincIudeSOffill 
Pern5ytvarianroc:ks. Esc.abrosaL.imestooe isa 
medium-gray, mMSi..e 10 lhick-bedded, commonly 
crinoidaI, dwrty, fossiliferous imestone 90-310 
meters thick. Martin Formation is thick· 10 thin­
bedded, gray to brown dolomite , gray 5Pi1ooy 
fossiliferous. and some siltstone and S/Indstone, 
9().120 meten lhick. Paradise Formation is ill 
brooI.-n,fossi&ferous,shalyimestone. Port&! 
Formation is a black shale and limestone 6-105 
meters thick. 8klck Prince urnestone is pinkish. 
gray lime:stone IIotith a basal ahaIe and chert 
conglomi!rate,GSmll:h as 52 meters tlWck. 

SElJIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDlE CAMBRlAN}:-B Paso u rnestone 
(l..oI.uer Ordovician and Upper Cambrian), Abrigo 
Formation (lipper and Midde Cambrian), and 
Balsa Quartz (Middle Cambrian), 
~enriated.-B Paso Limestone is a gray. 
rhin-bedded cherty 6mestone and dolomite 90 
meters to about 220 meleT'S thick. Abri90 
Formation is a broIAm, thin-bedded fossiliferous 
1imntone, sandstone, quartzite, and shale, 210-
240 meters thick. BoIsa Quartzite is a broIAm to 
white or purpIiIh-gray, thick·bedded, Coat'll · 
grained quartzite and sandstone with ill basal 
congjeJrn£!'a le, 9(). 11Kl meters thick. To the ust, 
~n1S 01 pMl 01 the Abrigo Formation and 
BoIsa Q,lartzite are knc:Mrn as the Coronado 
Sond.ton< 

t -r--
t 

o {OToul 
151 

72. 

Sedimenfary rocks (Upper and Middle Cambrian)­
Abrigo Formation (Upper and Middle Cambrian), 
and BoIsa QuartziTe (Middle Cambrian), 
undifferentiated. 

GRANITOID ROCKS (PRECAMBRIAN Y):-Main!y 
grar.:x!iotile and quart:l rnonsonite, unfo6ated to 
foliated, in part metamorphosed. Gerwrally in 
slocks, which ahYe been 6tt1e studied. 

PINAL SCHlST (PRECAMBRIAN X)-ChIoriTe schist, 
phyIite. and some metavolcarjc rocks, 
metavoIcal'lC rocks, metaqUartzite, metaquarulle 
conglomerate, and gneiss. One metavolca'*: rock 
daledllt 17ISm.y. 

CONTACT- Dotted where concealed. 

MARKFR H()RI7()N- flrotrM whf'rl'rf'lO(:e<IiOO, 

FAUL TS-ShOIMng dip. Dotted where concealed or 
intruded: baD and bar on dcMrnthrown side. 

Strike-sip--Arrow couple ~ relaTtvl! displacement. 
Single arrow show-s 1'1'lOWITIenl of active block. 

Major thrust fault - Sau.neeth on upper plaTe. 

lhru51 fault- Sawteeth on upper pLate. 

Anricline. 

Sync6ne. 

EXonC-SLOCK BRECCIA- Rock contains ctjp or 
block inclusions of rock different from tnose 01 
host or other blocks nearby. TypicaUyolvolcarJc· 
lI!CtorticOfsedimenlary-tl!Ctonicorigin; exclude:s 
Tertiary megabrecda deposits. 

Site 01 weD or generalized sile 01 several wells, showing 
unit penetrated, if known, and depth of web, in 
feet. 100 feel equai!i 30.5 meters. 

COlLECn ON SITE- RadiogerucaUy dated rock 
showing age in millions of years. Query before 
symbol where precise Iocatioo uncertain. 

• Dump sample location 
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Tombstone, Arizona 
Geology adopted from Drewes, Harold, 

1980, and Newell , RA, 1973_ 

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

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

Distribution pattern for high molybdenum and zinc 
ratios in dump samples (in red)_ 
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Geology ' 
OLDER OR UNDIFFERENTIATED SURF1eAl 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Growe!. sand. and silt (Pleistocene and f'Iiocene­
MlIinIy alluviwn 01 basin~; includes some 
CollUVIum ilnd landslide depo5ll$. Gener.illy light· 
pinkish gray, u.eak/y indurated. and ""';Ih poorly 
rounded clasts; locally weU mdurated.. Thickness 
sewral meters to hundreds ol meters. 

Basalt (P\eistocene to ~iocene)-l.ava flows, 
pyrodAStic. rocks. and some inT~ted gral.'lel. 
lhIc:kness ~a1 meters to a few hundred meters 
in most p0c1!S. Rlw:Iiomell'ically dated al 0.25, 1.0. 
and 3.2m.y. old 

Extensive andesite and d.!w:ile {Miocene .. rw:llJpper 
OIigocene)-l.<Jv., f\ow5, pyroclastIC roclu. some 
intercaJc"oo epiclasric rocks. and dikes. Mostly 
gray, 6ne-grained, porphyritic rocks; mdudes 
SOme wry coarse feldspar porphyry andesite 
(Tur\(eylTllCkporphyry,aninforma1lermoi 
Cooper. 1961). Thickness mostly severdl meters 
to several lens of meli?rs. Dated al 24, 25, 27, 33, 
and 39m.y. 

o.trusr.oe rhyolite and rh~te (Miocene and l)ppef 
OIigocene- l3va flows, welded tuff, pyr«:lMtic 
rocks, and some II1terc~ted epicla5rit rocks. 
l..i!jlt·graytograyish·pink,vitric tofine-grained, 
porphyritic. Commonly a few lens to a few 
thousand 01 metl.'T$ thick. D.lted at 23, 24, 25, 26, 
26, 26, and 'Z7 m.y. ArladdirioMl date 01 47 m.y., If 
substantiated, may indicate the preseoce 01 
Eocere meks in The \ower member of the S 0 
Voka~ d Cochise Co. 

~ conglomeraTe, gravel , aoo sard (Oligocere aOO 
Eocere?)-AIIUVlum; commonly graylsh·red 
deposits of small, INCn rounded, nonvolcaric: 
clasts. Mostly several meters to a lew tens of 
met€rsthick. 

UPPER CORDlLlfRAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-~ 
voIcaric mek5-Rhyotite to andesite lava Rows. 
pyroclastic rocks, aoo some intercalated epici<tstic 
meks. Dated at 57 m.y. Possibly younger age 10 

MAIN CORDIllEkAN (LARAMIDE) IGNEOUS 
ROCKS:-Porphyritic aOO aplitic intrusM! rocks 
{Paleocene and Upper Cret3Ceous)- MostJy larihl; 
porphyry to d!!citic porphyry in sTMiI stocks aOO 
plugs and aplitic bodies not associated u..-i th other 
graritoid stocks. Daled al 61, 63, 63, 64, and 65 
m,y. 

Fluichzed int rusIve breccill - uacl age unknown. but 
penet rates. and thus youn~r than Uncle ~m 
porphyry. 

RhyodacIte tutf and wt'ided tuff. - Incl~ p3rts 01 
~lero Fonnation. Sugarloaf Quartz !..lhte . .,nd 
Bronco Volcank~ , and all of Red Bay Rhyohte, Cat 
Mountain RhyoliTe of Brown (1939) aoo Uncle Sam 
Prophyry, Includes local intlusiw bodies and locaJly 
conlains fragments ()f ex()tic rocks. Thickness 
commonly several tens of rneten to sever')\ 
hundreds 01 meters. Daled at 66(?), 70. 72. 73. and 
13 m.y The Uncle S3m. in tne TombsTone area, 1$ 

dated 72 m.y. 

Andesitic 10 dac:itic YOIcaric breccia.-Inclucln parts 
. 01 Sok:ro Fcmnatioo. Sugarloaf Quartz urite, and 

Brorco VoIc.arics, aoo all 01 Demenie Vob.rics 
and SM-rbeII Formation 01 Courtri!#1t (1958). 
Coo-wronIycontairulargeblocksoleKoticrocks 
and IouDy includes some sedimentary rocks and 
intrusive meks. Several lens cJ meTers 10 several 
hundmb of meters thick in most places. 

L()W('r quartz monzonite and graodiorite- Includt>s 
SOTl"ll.' quarTZ diorite: appe3TS in s.mall stocks. 
Locally associated "";TI'I mineralizalion. Dated at 70. 
71. n. 73. 74. 74. 74. and 76 m.y. The xhielflin 
gr.lnodorile at T omb5tone 15 n m.y. 
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BISBEE FORMATION OR GROUP, 
UNOIFFERENTlATED (LOWER 
CRETACEOUS):-l)ppe-r paIt 01 Bisbee 
Fcmnatiofl or Group, undifterentialed, and related 
rocks.- Includes upper pan cJ Bisbee FormatJon, 
Murall..imestooe. Motifa, ClIltura. W1Ik:Jw 
Canyon, Apache Canyon, Shellenber-ger Ca~ 
aoo Tumey Ranch FormahonS (nol bTed in 
slratigr-aphic sequence) oITne &bee Group, 
AmoIe Ari<ose 01 Bryant and KinIllSOO (l954), and 
Angelic Arkose, Cor\sists 01 brCNoll"lish· to reddish· 
arkose, g:t3Y siltstone, sandstone, conglomerate, 
aOO !lOme f05Siliferous gt"dlI timestooe, Commonly 
several hundred meters thicl< 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC}--Stocks oi pinkish.gray coarse· 
9fC'inedrock. l...ocallyassoc.~tedwith 
rnner-aJization.Dated.atl40, 148, 149,149, ISO. 
153, 160, 161. 167,178,I85m.y. 

SedimenTary rocks (Lower Permian and Uppe-r 
Pe~rian)-consists cJ Epitaph DoIomile 
(lDwer Pemian), Coli...., Umestooe (l»wer 
Permian). aOO Earp Formation (Lower Permian 
aOO Upper Pe~B1ln) , undifferenlJated. 
Epitaph t:>oIorriteis adark' lO!ight-gray s/iglTIy 
cherTY dolomite, limestone, marl , siltstone, arod 
~m, 120-28> Tl"lI.'ter5 thick. Colina Limestone 
is a medium gray, thick·bedded, sparsely cherty, 
and sparsely fO$5iliferous limestone 120-28) 
meters thick. Earp Formation is a paIe·red 
siltstone, mudstone, shale, aOO imestone, 120-240 
melerslhick. 

HorquilJa umestone (lipper aOO Middle 
Pe.nnsyIvanian)- l..ight·pinkish.gray, thick· to Thin· 
bedded, cherty, fossiliferous limestone aoo 
inIerc.al11ted paIe-brown 10 pale.reddit.h-gray 
silt5tone that increases in abundance upward. 
Typiallly:J»490metersthick. 

SEDIMENTARY ROCKS (MISSISSIPPiAN AND 
DEVONtAN}-Corlsisls ITl3inly 01 Escabrosa 
Limesl:ooe (MississippiB.n)-loc.aIIy (Anmtrong 
and Silberman, 1974) caDed Escabrosa Group­
and Martin Formation (Upper Devonian), 
undifferentiated. In p3rt cJ the Chiric3hua 
Moont.uns also includes Par<XIise Fonnation 
(Upper Mis.sisslppia.n) iIond Portal Fcmnarion of 
SiIobins, 1957a (Upper Devonian). In The ullie 
Dragoon Mountains and.some adjacent hills i!olso 
includes Black Prince Limestone. ~ talll"lZ1o 
and corWaTion show strongest affinities IAlith 
Mississippian rocks but which may include sorM 

PennsylV1!1ri.an rockS. Escabrosa Limestone is a 
medh.m-gray, rros.siw to thick-bedded. commonly 
crinoidal, cherty, fMSiliferous mnestone ~10 
meters thick. Martin Formation is thick· to thin­
bedded, gr~ to brown dolomite, gray spar-seIy 
fossiliferous, aoo $Oml' siltstone aOO sandstone, 
9().120 meters thick. Paradise Formation is a 
brown, fossiliferous, shaIy limestone. Portal 
Formation is a bbck shaIc aoolill"C6lOne 6-105 
meters thick. Black Prin::e Umestone is~· 
gray timeslone wiTh a bMal shale and chert 
conglomerate, as fTlur:h iIoS 52 meten thick. 

SEDIMENTARY ROCKS (LOVJER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-E1 Paso umestone 
(~On:IcMcian and Upper Cambrian), Abrigo 
Formation (lJppa and Middle Cambrian), and 
EloIsa Quartz (Middle Cambrian), 
undilferentiaTed.-E1 Paso ~tone is a g.-ay, 
thin-beclded cherty ~mestone aOO dolomite 90 
meters to aboul 220 meters thick. Abrigo 
Formation is a brown, thin·bedded fossiliferous 
lirnesIone, sandstone, quan zite, and shale, 210-
240 meters thick. BoIsa Quartzite is a brown to 
white or purpIish~, thick,bedded. coarse:· 
grained quartzite and sancbtone...nth a basal 
con9omera1e, 9O- Iml meters thick. To the east , 
equMIImts 01 part 01 the Abrigo Formation and 
BoIsa Quartzite are kflOONl'l as the eoror."do 
5ard$tone. 
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Sedimentary rocks (LIpper and Middle Cambrian)­
Abrigo Formation (Upper aOO Middle Cambrian), 
and Balsa Quanzite (Middle Cambrian), 
undifferentiated. 

GRANITOID ROCKS {PRECAMBRIAN V):-Mainly 
gra.-.:x!iorife aoo quanz monsonite, unfoliated. 10 

foliated, in part metamorphosed. Gener3lly in 
stocks,.....ruchallve been &ttle studied. 

PINAL SCHIST (PRECAMBRIAN X)- ChIorite schist, 
phyllite, iIond some metavolcaric: meks. 
metavolca!Wc rocks. mctaquanzite, metaquartzite 
conglomerate, and gneiss. One metavolcanic mek 
daledat l7lSm.y. 

CONTACT - Dolled where concealed., 

MARKER HORIZON- Doued where concea.led. 

FAUl TS--Sh~ng dip. Dolled where concealed. or 
intruded; ball and bar on downthrown SIde. 

Nom'" 

Strike·slip- Arn,)IN couple shows relah--e displacement. 
Single arrow 5hows mowment cJ active block. 

J'.iajor thrust faui t- SalWleeth On upper plate. 

Thrust tauiT- Sawteeth on upper plate. 

Anric6ne. 

Synob",. 

Inclined strike and dip oi beds. 

EXOTIC·BLOCK BRECCtA-Rock contains dip or 
block inclusions of rock different from those 01 
host or other blocks nearbo;. Typkaily of volcanic; · 
tectonic Of sedimentary-tectonic origin: eKcludes 
Tertiary lTll'!)i\brf'("rn rWpMit~ 

Site 01 ......eU Of generalized site 01 several weDs, showing 
unit perelT3ted, if known, and depth 01 weU, in 
feet . 100 feet equals 30.5 meters. 

COLl..ECTION SITE- RadiogenlcaUy dated rock 
showing age in millions of years. Query before 
symbol ..... her~ 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, RA, 1973. 
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Geology 
OLDER OR UNDIFFERENTIATED SURFlCAl 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Gravel, saM, an:! ", (f1ei:slocene and ~ne­
Mainlyalluvil.mdb.uins;includa~ 
coluviun and landside deposits. Gerwralo; ~t. 
pinkish grilY, WEakly inc:hnted, and .....rth poorly 
romded clasts; locally wei indUl'llteci. Thic:kneu 
several meters to hurdreds of meters. 

Basalt (F\!i$locene to PIiocene)-l.av.!l f\ou..os, 
pyroclastic rock5. and some intertlilated gravel. 
Thicknes& 5eVenII meters to a lew hundred meters 
in moe pIKa. ~ricalydated a t 0.25, 1.0, 
and 3.2 m..y. old 

~teT15ive andesite .mel dacite (Miocene and lJppeT 
OIigocene)- Lava I\ow$, pyrocl;"stic rocks, some 
inlncalated epicluric rocks, and cike$. Mo6tiy 
gray, fine~. porphyritic rocks; includes 
some very coarse feldspar porphyry andesite 
(T urlwy track porphyry, an informlillerm 01 
Cooper, 19(1). Thickness mostly sewraI meter$ 
to 5eWfaI tmsol meters. Dated al 24, 25, 27, 33, 
ard39m.y. 

Extrusive rhyolite a:-.::l rhyodacite (MKnne and lipper 
~ene-l.a~ 1Iows, welded tuff, pyroclMtic: 
rocks, and some intercalated epiclastic rocks. 
U!jlt1J1lYlograyish.pink,vitrV::fO~. 
porphyritic. Commonly a lew tens to a lew 
thouland ol meten thick. OllIe<! al 23, 24, 25, 26. 
26, 26. and 27 m.y. An adctitionaI date oi41 m.y., if 
substantiated, may ir'Idiaofe the presern 01 
Eocenerocksinlhe~~oItheSO 
VoIcaricsd Cochise Co. 

l..oweT conglomerate, srM, and Yond (Oigo:erw and 
Eocene?l-Alluvium; cOfl'll'OOliy grayish·red 
depoSt$ cJ. SI'TIaII. wei! rounded, rom.dc.aric 
clasts. Mostly several meters to a lew TII'TlS 01 
melersthick. 

UPPER CORDIl.l..ERAN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):- Lown 
YOIcaric rocks-Rhyolite to Mdesite lava I\ow$, 
pyroclasric rocks, and some intercalated epic~tit" 
rocks. Dated at 57 m.y. PosOOIy you,ger age to 

"". 
MAIN CQRDlU.EF<AN (lARAMIDE) IGNEOUS 

ROCKS:-Porphyritic and aplitic iltrusM rocks 
(PaIeoce~ and Upper Cretaceous)- Mostly laritic 
PQIl:Ihyrytodacitic~in$rN1I$tocks and 
plugs and ap/itic IxxIes nol M$Oclated wilh other 
grariloid .Iocks. Dated at 61 , 63, 63, 64, and 65 
m.y. 

Fluldl~ed intrusIVe brecC~- ~XiK t age unknown. but 
penelratu. and th U!. \lounger tnan Uncle Sam 
porphyry. 

RhyodacITe luff and welded luff. - Includes parts of 
5<1kro Formillion. 5ugtlrloaI Quartz unite. end 
Brorw;o Vokank$. ,md oil of Red Bey Rhyolite. CDI 
Mountain RhyoIit~ of Brown (1939) and Uncle Sam 
Prophyry. JncJude.locaJ intrusive bodies lind locally 
cont1'ios fragmenls ol el<otic rocks. Thickness 
commol'lly sever31 tens 0( meler$ 10 sewral 
hundreds of meleTs. Oaled al 66(?). 70. 72, 73. lind 
73 m.y. The Uncle Sam. in lhe Tombslo~ area. is 
dalrd72m.y. 

Andesitic 10 dacitic voIcaric brecda.-lncIudn pMt. 
01 Solem Formation, Sugar\oal Quartz Latite. and 
Bronco VoIcaric •• and .. 01 o.mmw Vok:aria 
and SNRrbeI Formation 01 Courtri!jlt (1958). 
Corrrnoriycontam~bIockiolexoticrocki 
and Ioc.aIy n:Iuda some wdmrntaty rocks and 
intrusive rockl. ~ te1"l501 metcn to several 
nurdreds 01 metcn thick in rTlO5t pIaca. 

LtI'WeT qudrtz moru:onl1e and graodioritr - Jncludel 
5Omt' quartz diorite: appear. in small slocks. 
Locally MIOCillolt'd wilh mineraliU lion. Oated al 70, 
1!. 12. 13. 14. 14. 14. and 16 m.y. The Sc:hiefflil'l 
gr.modorite al TOIllbslonr ~ n m.y. 
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Explanation 

BlSBEE FORMATION OR GROUP. 
UNOIFFERENTlATED (LOWER 
CRETACEOUS):- I)pper part 01 Bisbee 
Formation Of Group. unditfercnrialed. and related 
rocks.-Induda upper part 01 Bisbee Formation, 
Murallimrslone. Morita, Cintura. Willow 
Car.;orI, Apache Canyon, ~T'Ibergtr Canycn 
and Turney Ral'lCh Form.!Itlons (not bted., 
stratigraphic srquera) 01 the Bisbee Group. 
AmoIe Arkox 01 E\n.oant and KinrUon (1954), and 
Angeic Arkose. Coosisfs 01 brownish· 10 reddish· 
aritoIe , gnty Dttitonl, sanditone, conglomerate, 
and 5()ITIe fossiliferous gray 1inws10T'llr. Commonly 
several hundred metcn thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC}-Stocks 01 pinkish.gray coarse· 
grained rock..l.ocaDyUlOCilltedwilh 
rrinenli.ution. Dated at 140, 148, 149. 149. ISO, 
153, 160.161 , 161, 178, 1&5 m.y. 

SeCmeI1tary rocks (lower Permian and LIpper 
Pe~rian)-conJist5 01 Epitaph Dolomite 
(lov.oeT fuMan). Coma limmone (~ 
Penrian), and EArp Formation (l,ou.oer Pennian 
and lJppeT Pennsy!-.el"ian), undifferentiated. 
Epitaph Dolomite is ~ dark· to ight.gray si!j\1Iy 
cherty ddomte, limestone, marl. siltstone, ao,c! 
!MISWTl, L2Q.28) meters thick. Colina Limestone 
is ~ medium~, tnck.bedded, spIIrseIy cherty, 
and sparsely fos.5lif0'OU! 1imes10T'llr L2Q.28) 
metet'5 tnic k.. Earp Formation is a paIe·red 
sitstooe. mldstone, shale, and imestone, L2Q.240 
meters thick.. 

Iiofquilla l.ime$rone (Upper ard ~ 
Pemsylvarian)-L41t.pinkish.gray, tnick· to 1m. 
be.dded,cherty,fossilleT'0U5limesrone and 
inlercalatedpaIe-brownto paIe.~ 

~.tone that increases in abundance upward 
T ypic.aIy 3ro41lJ meters thick. 

SEDIMENTARY ROCKS (M1SS1SS1P'PlAN AND 
OEVONlAN)-Consists ~01 Escabrosa 
l.imestone(Mississippian)- loaIIy(Anltstrong 
and SiIbmnan, 1974) called E5cDbro5a Group­
and Martin Formation (lJppeT [;\evon0n). 
undifferentialed.lnpartolthcChiricahua 
Mountains abo includes Paradise Formation 
(Upper Mississippian) and Portal Forrnationol 
Sabins. 1951a (Upper Devorian). In the uttle 
Dragoon MountainJ and IOIT'It aqacent hils aIIo 
io:::ludes Black Prince l.imestone, whose fauna 
and correlation show s~ affuma v..;th 

Mississippian rocks but which JNIY include some 
PerrosyIvanial'lroclis.Esc.abro6aUme:stoneisa 
rrwdiwn.gray. rTIiUSiw to thick-beddrd, cc.nmonly 
crinoidaI. cherty, fossiliferous imesrone mlo 
meters thick.. MMtin Forrnation iii thick· to tNn. 
be.dded, gray to brown dolomite. gray spat$eIy 
foaililerOOi, and some sikllone and sarditone, 
9Q.lal meters thick.. Paradi5e Formation ila 
brown. fouiiHrous, IhaIy ~one.. Portal 
FOtTrllltion is II bl.xk sh.lIr arJ:! imutcn t).1(fj 
ITII!ten thick. Black Prince l..ime:alone iI pinkioIh. 
gray 5mestone with a basal $We and chert 
cong.omm.te, as mu:::h All 52 meters thick. 

SEDIMENTARY ROCKS (LOWER ORDOVlClAN 
TO MIDDLE CAMBRlAN):-B Paso 1..imestone 

I ....... """"""" "" L\>oo< Cambrionl, Abrigo 
Formation (Upper and Middc Cambrian). and 
Bolla Quanz (~ Cambrian), 
undiIlef'entibted.-El Paso Umntone it a!J'i'Y, 
thin-bedded chmy irnes!one and dolomite 90 
meters to about 220 metm ttK'k.. ~ 
Forrnahln is a brown. thn.bedded fossiiferous 
&rne5torw:, sandstone, quartzil:e, and .. , 210-
240 meters thick. 80Isa Q.wtme is a brown to 
...mite or purpIi:Ih.gray, tJokk~coene. 
gnoined quartzite and sandstone.Mth a t::.as.aI 
conglomcrate,9Q.III) metn'l thick.. To thc CMt, 

~s 01 part 01 the Abrigo Formation and 
BoIu Quanzitc Art known All the Coronado 
Sondotoo-.. 
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Secfimentary rocks (lJpperard MidcIe CambriarI)­
Abrigo Formation (Upper and Midde Cambrian), 
and BoI$lI Quartzite (Middle Cambrian). 
undifferentiated.. 

GRANITOID ROCKS (PRECAMBRIAN V):-MainIy 
grarwxIiorite and quartz I1'OI'I!ICIrite, urtdiated 10 

f~ted, il part metarnorphosed. Geoeraly., 
Slocks,...nch ahue been i tlle studied. 

PINAL SCHLST (PRECAMBRIAN X)-ChIorite schist, 
phyllite, and tome mNvoIcaric: rocks, 
metauokaric rocks. me1aqua.rtme, metaquartzite 
c~tc, andgneiu.()nrmetavolcancrock 
datm at 1715 m.y. 

CONTACT- Dotted whrrc concealed. 

MARKER HORIZON-Doned when! conce.alecL 

DIKES-""""""". 
FAUL TS-ShcN,;ng lip. Dotted where concealed Of 

intruded; hal and bar on downttlroNn side. 

Strike·sip-Arrow couplr shows rdatrR OspIacement. 
Single lIITOW shows movement 01 acriYe block. 

Thrusl fault - SaWleeth on upper pL;.te. 

Anticline. 

s"ndno. 

Indned Sfr»ce and dip 01 beds. 

EXOTIC·BLOCK BRECCIA- Rock contains clip or 
block inclusions 01 rock ditfeTent from those 01 
hostorOlherbiocksnearby. Typically ol...Qcaric· 
teclonic:orlledilTll!ntaty.teclonic:origiro; excludes 
Tertiary ~ecda deposits. 

Sile 01 wI!II or- generaUed site 01 several web, shoY.oing 
uri! pe~trated. if known. and depth 01 wei. in 
feet . 100 feel ~ 30.5 meleTl. 

COlllCTION SITE- RadiogmicaJIy dated rock 
~ageinrnillionsolyears. Ouef\Ibefore 

symbol where precise 1oc.ation UTlC:ertail'l. 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 
Geology adopted from Drewes, Harold. 

1980, and Newell, R.A., 1973. 

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

Figure 13. Distribution pattern of zinc in mesquite trees (in red) , 
from Newell, R.A. , 1973. 
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Geology 
OLDER OR UNDIFFERENTlA TED SURf1CAl 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Gri!Mi!I, sand, and silt {Pleistocene iU'd fhene­
Mainly alluvium 01 basins; includes some 
colluvium and Iand5lide deposits. Generally i!j\1· 
pWdsh gray. weakly indurated, and with JX)OrIy 
rotniedclasts;locaIIywdirdurated. Thickness 
several meters to hlRlreds ol meters. 

Basah (Aeistocene to PIiocenc)- lava f\oo.I..os, 
J1)II"OCIMtic rock&, and some intercalated grilvel. 
ThK:knn.s several meters to a few hundred meters 
in most places. Radiometricaly Mled at 0.25, 1.0, 
and 3.2 m.y. old 

Extensive andesite and d.>£ile (Miocene aoo Upper 
Otigocene)-Lava Rows, pyroclaMic rocks, some 
intercalated epiclastic rocks, and diJles. Mostly 
gray, fine.grained,porphyritic rocks; incJudes 
some very coarse feldspar porphyry andesite 
(Turkey track porphYfY.!In inforrnil Term ot 
Cooper, 1961), Thickness 1OO$t/y KVe1'aJ meters 
toseveraltensdrneters. Daled lit 24, 25. 27. 33, 
and 39 m.y. 

Extrusive rhyolite and rhyoclaclte (Miocene and Upper 
Oligocene-uNa I\0I.l..5, welded tuff, pyroclastic 
rocks, and some intercalated epiclasric: rocks. 
Li!tlt-graytograyish·pink.vitric IOfine.grained, 
porphyritic. Commonly a lew teos 10 ill Jew 
thousand of meters thick. Dated at 23, 24, 25, 26, 
26, 26, and 'n m.y. An additional dale 01 47 m,Y., if 
substantiated, may indicate the pre:wnce of 
Eocene rocks in the lower member 01 the S 0 
Vobri;s d Cochise Co. 

L.o<,..oer conglomerate. gravel, and sand (OIigIxene and 
Eocene?)-Alluviwn; commonly grayish·red 
deposits 01 small. well rounded, nonvolcaric 
clasts. Mo5t1y several metl!l'B to a lew lens of 
meler5thick. 

UPPER CORDIllERAN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PAL£OCENE):- l.ow'!r 
voIcaric rocks-Rhyolite to andesite Iowa flows, 
pyroclastic rocks, and 5QITle r.tel'Qlated ePclastic 
rocks. Dated at 57 m.y. Possibly younger age to 

MAIN CORDIUEkAN (LARAMIDE) IGNEOUS 
ROCKS:- Porphyritic and apbtlC IIlII'US1Ve rocks 
(Paleocene and Upper Cretaceous)- Mostly laritic 
porphyry to dbcitic porphyry in small stocks and 
plugs and aplitic bodie-s not associ.l loo wilhothcr 
graniToid stocks. DaTed aT 61 , 63, 63, 64, and 65 
~y. 

Flukt.:led inTrUSIve breccia _ eKO!IC t age unknown, but 
penetraTe5. and Ihu5 youn~r than Uncle Sam 
porphyry. 

Rhyodacite tuff and wt'lded tuff. - Includes parts 01 
SAlPrn FnrlTl}Jlion, Su!Jilr~1 QUArt); LAlill! , ~M 
Bronco Volcanics, and all 01 Red Bay Rhyolite, Cal 
Moontain Rhyolite 01 BrOONn (1939) and Uncle Sam 
Pl'Ophyry. lncluc1es local intr\lSlVil' bodies and locally 
contatm fTC!gTnents 01 eKot ic rocks. TIuckness 
commonly severaltem 01 meters 10 II!Vi!ral 
hundreds 01 meler5. Daled ar 66(?), 70, 72. 73, aM 
73 m.y. The Uncle Sam, in rhe TombsrOfK' area, is 
dafro 72 m.y. 

Andesitic: to dacitic ~ brECCIlI.-1nc1udn pan.\i 
01 Soiero Formation, Sugarloaf Quam Latite. and 
Brorco Vokarics, and all at Demmie Vokaric:.ti 
and SI-...erbeII Formation at Courtright (1958). 
Conrnon/y contains Iar911 bIock5 at exotic: rocks 
and locally irw::1udes some sedimentary rocks and 
inlTUliYe rocks. Several tens at meters TO several 
hundreds of meters thick in ITlQSI pklc:;n. 

LUM' "yu,IL 1lIUI'''V,~IL u,.J ~,uuJ;"" i l" - I, ,,-Iu"''' 
some QUlIrlt diorite; appears in small stocks. 
Locally associated with mineralIzation. Dated al 70, 
71. 72. 73. 74. 74. 74. and 76 m.y. The Schtelflin 
grilnockx-ile 011 T omb!ilone IS 72 m.y. 

Roads and Highways 

e ----- '- Dry wash 

+t+!-!+++t;-.+t++ Southern Pacific Railroad 

Explanation 

r:-=-':-=--;-~t::~ 
I, • "Jr ' ·1 
G...~~""!.._~!...~ 

BlSBEE FORMATION OR GROUP, 
UNDIFFERENTlAlE> (LOWER 
CRETACEOUS):-l)pper- part 01 Bisbee 
FOITT'Iation or Group, undifferentiated, ",nd related 
rocks. - /ncJudes upper pan of Bisbee Formation, 
Mural l.irnnlone,Morita,Cinrura, Willow 
~, ~he Canyon, Shellenberger Canyon 
and Tumey Rancll Formations (roc bTed in 
m-atigra.phc sequeru) of the 8i5bee: Group, 
AmJIe Arkose d Bryanlane! Kinnison (1954), and 
Angeic ArkOSle. Coosisl$ of brownish- TO mJdish· 
arkose, gray siTstone, sandstone, conglomeraTe, 
and .some fossiliferous gray limestone. Commonly 
se>RraI hW'ldredmeters thick 

GRANJ1[ AND QUARTZ MONZONITE 
(JURASSlC}-S!ocks of pinkiJh-gray coarse· 
grained rock. L.oc.aJIyas.5OCilltoolllilh 
minerali;!;llDon. DaTed III 140, 148, 149, 149, 150, 
153, I60,161,167.178,I85m.y. 

SedimerVbry rocks (town Permian and l.Jppu 
Pemsyh.oanian}-c;onsists 01 Epitaph Dolomite 
(lower Perrrian), Colina UmesTone (l.Dwer 
Pmnian), and Earp Formatiorr (l..cwRr Petmi.Jn 
and Upper Pennsytvarian), urdifferenTill.ted. 
Epitaph DoIorriteisadarlr.· to Iight'9Ti!'lsldttly 
cnerty dolomiTe, limestone, marl , siltstone, 1It'ld 
!lIP.\iUITI, 120-28) meters thick. CoIir» Limestone 
is II medium r;-ltY, thick·bedded, sparsely cherty, 
and sparsely fOS5iliferouslmestone 120-28) 
meters thick. Earp Formation is a paIe·red 
siltSIOni!, mudstone, shale, and imaTone, 120-240 
meterslhick. 

HorQuilia LDnestone (lJppet- and Middle 
PennsyM.~n)-l.ighT.pinkish.gray, lhick· 10 thin· 
bedded, cherty, fossiliferous limestone and 
intercalaTed paie-brown TO paIe·reddish.gray 
siJtStanl! That inc:reases in abundance upward. 
Typt:allyD).490melersthick. 

SEDIMENTARY ROCKS (MlSSISSIPPlAN AND 
DEVONlANl- Coosist5 mahVy 01 ExabrOSilo 
l..imegone (MississippianJ- 1oc.aJIy (Armstrong 
and Silberman, 1974) called &cabrosa Group­
and Martin Formation (lipper Devonian), 
urdifferentill.lecI. 1npan of the Chiril:ahl.lll 
Momtains also includes Paradise Formation 
(~ MiMiMippilln) 6nd Portal F':",l·I1IIT;u.'I d 
SoIbins,I957a (lJpper~n). lnthel.ittle 
Dragoon Mountains and some adjacenT hins also 
includes BliK:k Prince limesTone, whose faUN 
and correlation showstrongesl affini6esllli!h 
Missssippian rocb bu1 wt1ch may include some 
Pef'l"lSyivarjan rock$. Escabrosa l.i:mestone is a 
medium-gray, mauM: TO Thick-bedded, commonly 
crinoidal. cherty, fossiliferous anestone 90-310 
meters thic:k. Martin Formation is thick· TO thin­
bedded, gray to brOlNn ciok;wrile, gray sparsely 
fOMiiferous, and aome siltStone and sardstone, 
9Q.l2Ometers thick. Paradise Formalion is a 
brown,IOISSiIifeT'OU5,shalylimesl:one. Portal 
Formation is os black shale and lmestone 6-ICfi 
melll'TS thick. Black Prince Limestone is pinkish. 
graylime5tone WITh" basal shale and chert 
c~te, as much as 52 meters thick. 

SEDiMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDl£ CAMBRIAN);-El Paso limesTone 
(1..ower ~n and Upper Cambrian), Abrigo 
Formation (Upper and Mickle Cambrian), and 
BoIsa Quaru (Middle Cambrian), 
undiffenmtiated.-El Paso Umestone is a gray, 
thin-bedded cherty &maTone and dolomite 90 
meters TO about 220 meters thick. Abrigo 
Formation is ill brown, thin-bedded lossiiferOU$ 
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. BoIsa Quart:lile is a br(MlfliO 
white or purpbh'9Ti!Y, thick-bedded, cearle ' 
grained quart:lite and sandstone ""';th a basal 
cor9xrwrate, 9Q.UO meters thick. To The easT, 
eQUIIo0Ients 01 pan 01 the Abngo ~ormatlon and 
Bola QuarUil1 are known as the Coronado 
Sandstone. 

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

--- .. ----- Aqueduct 

A---A' Cross section line 
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:::; 100 ppm 

101 - 150 ppm 
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Sedirnt!nIMy rock!; tUpper an:! Middle Cambrian)­
Abrigo FormaTion (Upper <lind MidcIe Cambrian), 
and BoIsa Quartzite (Middle Cambrian), 
undifferlnMted. 

GRANITOID ROCKS (PRECAMBRIAN Y):-ManIy 
~ardQuam rroosonite, unfoliaTed to 
folialed,inpart~. Ge~r. 
sTocks,lAhch at-Ne beE-n 5tt1e studied. 

PINAL SCHIST (PRECAMBRIAN X)---OWoritl IChist , 
phyite, and some met~nic rocks. 
~nic rocki, metaquartzit:e, metaquartzite 
con9omet-ate, and gneis.s.. One metavolcanic rock 
datedall71S m.y. 

CONTACT - Dotted where corcealed. 

MARKER HORIZON- DOlled ~ concealed. 

DI~dip . 

FAULTS-Showing dip. Dolled where corcealed or 
intruded: baland bar on downThl'OlAlfl side. 

Strike· slip-Arrow couple shows reiaTIVI! displ&cement. 
Single arrow shOVolS movement 01 actioN block 

Major ThlUSt lault- Sawtetth on upper plate. 

Thrust lauh- SZlwteeth on upper plate. 

Anticline. 

5ync6ne. 

Inc lined strike and dip of bEds. 

EXOTIC·BLOCK BRECCiA- Rock contains CBp or 
block inclusions of rock different from those of 
hosT or other blocks nearby. Typically cI volcanic· 
tectonicorsedimenTary-tECTonic orijn: excluc\es 
TntWy mtgObrcccia c1e~II. 

Site of wd or generalized sile at MVerai wells, &howing 
unit penetraTed, it kl'lO'W'l'l. a.nd depth of -0, in 
fM. 100 lett equals 30.5 merers. 

cOU£cnON SITE- RadiogefUCaIIy daTed rock 
showing age in millions of years. Query belore 
symbol where p!"ecise Iocalion uncertain. 
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Geology adopted from Drewes, Harold, 
1980, and Newell, R.A. , 1973. Figure 14_ Distribution pattern of copper in mesquite trees (in red) , 

from Newell , R.A. , 1973. 
By James A. Briscoe 
James A. Briscoe and Associates 
Tucson, Arizona 
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Geology 
OLDER OR UNDIFFERENTlA TED SURFICAL 

DEPOSlTS (HOLOCENE TO OUGOCENE):­
Gravel, sand, and sit (Pleistocene and PIiocene­
MainlyaDuvit.molbasins; includessome 
colluvium and landslide deposits. Generaly light. 
pinkish gray, ....ealdyindurated, and with poorly 
rounded clasI:s; locally well indUl"ated. Thickness 
!Ie"VmII meters to hl.6ldreds 01 meters. 

&salt (P\mlOCene to f'Iiocene)-lava Bows, 
~ric rocks. and some inletealated gROvel. 
Thickness AI!I.II!TaI meters to a lew hundred meters 
In most pb:.ft. RadiometricAly dated at 0.25. 1.0, 
and 12 m.y. old 

ElItensive ilndesite and dacite (Miocerw and LIpper 
OIigocene}-1..aI.0 /b.r.Is, pyroclastic rocks, some 
intercalated ePcJa$tic ror:iu, and dikes. Mostly 
gray,~, porphyriricrocks; iocIudes 
.!iOfn!:very coarMfeidsparporpho"Tyandesite 
(Turkey track porphyry, an inlonTliiIterm 01 
Cooper. 1961). Thickness mostly 5eIIenII meter!. 
to MWnIitms 01 meters. Dated at 24. 25, 27. 33, 
and 39 m.y. 

ExtTUSive rhyolite a~ rhyodacite (Miocene and LIpper 
OIigocene- Lava.IIows, 'NtkIedtuff, PYfCClasric 
rocks. and some intercalated epidastic rocks.. 
iJ!jlt.graytograyish·pink,vitrictofinr~ 
porphyritic. Commonly a few tellS to a few 
thousand of met~ thick. Dated a t 23, 24, 25, 26, 
26.26. and 27 my. An additional dale 0147 m.y., if 
substantiated, may indicate ttw pt1!5e1"l:e 01 
Eocene rocks in the b.uermemberofthe SO 
Voicarb. d Cochise Co. 

Lower cOJ9omm!.te, gnweI, and sand (OIigocerw and 
Eocene?)- ADuvium; commonly grayish·red 
deposits 01 small, well rounded, nonllCllt:<lric 
clasts. Mostly several meters to a lew tens 01 
metenlthick.. 

UPPER CORDIl..LERAN (lARAMIDE) K>NEOUS 
ROCKS {LOWER PAlEOCENE):-L..ower 
YOIcarjcrock.s-RhyoIite toandesitelavallows, 
pyroclastic rocks, and some ratercalated epiclastic 
rocks. [)atec! at 57 m.y. Possibly younger age to 

MAIN CQRDIll£kAN (lARAMIDE) IGNEOUS 
ROCKS:- Poq::.hyriric and aplitic. in trusive rocks 
(Paleocene and Upper Cretat:eousl- Mostly latitic 
porphyry to ditcitic porphyry in small s tocks and 
plugs and IIp1itic bodies not as50Ciated with other 
grill"itoid stocks. Dated al 61 . 63.63, 64, and 65 
m.y. 

FluidIzed intrusIVe brKcia - II!IIl3t:I i!gt' unknown. but 
peneTrates. and thus younger lnan Uncle Sam 
porphyry. 

Rhyodacite tuff and welded tuff. - Includes parts of 
~lero Formation. Sugarloaf Quartz Lat ite . and 
Bronco Volcanics. and all of Red Bay Rhyolite. Cat 
Mountain Rhyolite of Brown (1939) and Uncle Sam 
Prophyry. Includes Iocalmtrusive bodies and locally 
cootains fragmenlS of exot ic. rocks. Thicknel& 
commonly several tens 01 meters to several 
hundred$ 01 meters. Dared a l 6(,1 ?). 70. 72. 73. and 
7J my. The Uncle Sam. in lilt! T ombslone area. is 
dltcd72 m.y. 

Andesirictodacitic.voIc.aricbreccia.- lntlOOe:sparts 
d Sdero Formation. ~ Quartz u"tite, ~ 
Bronco Volcanics, and all 01 Demetrie Volaarics 
and SitveTbdI FOI"TMtion 01 eounr;g,l (1958). 
CornrnorYicontainslargeblocksdexoric rocks 
and IocaIy inWda lOme Mdmenwy rocks and 
int:rusiw rocks.. 5eYeraItens 01 meters to several 
hln!reda 01 INters thick in motIl ptaca. 

LO\&It'r Quarit monzonite and grollOdiorite- lndudn 
some quartz diorite: appears in small stocks. 
Locally iJSJOClilled with mineraHzation. Dat~ at 70. 
71. n. 73. 74. 74. 74. and 76 m.y. The Sthiefffin 
gr,"-.oc\orite a t Tombslone is n m.y. 

Roads and Highways 

e ~ .. -... --- Drywash 

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

Explanation 

[~ 

L:_J 
I MO. l L _______ .J 

BlSBEE FORMATION OR GROUP, 
lJNDIFFERENTlAlID (LOWER 
CRETACEOUS):-l.Ipper part cI Bisbee 
Fom1i!Ition or Group, undifferenMled, and related 
rocks..-Includes upper part 01 Bisbee Formation, 
Mural L.imoestone, Morita, Cmtura, WIIIouJ 
Y t".yOn, Apache CaI"Y)lOO, Shdlenbergcr C:myon 
and Tumey Ranch Formations (11()( 5sted in 
slratigraphic.~na!)oItheBistM!eGfOI.Cl, 
Arn::lIe Arkow 01 Bryant and Kinnj,on (1954), and 
An9ric Arkose. Consists d brownish· to reddish· 
arkose, gray At5tonl , sandstone, cong6omerate, 
and .J'll': fus.silifefOlJ$ gray Smestone. Commonly 
seYenII hundm:l melen lhic::k 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC}-slOCks d pinkish-gray coarse­
grained roc.k.. l...ocaIya5lOciaTed with 
~tion. [)ated at 140, 148.149,149, 150, 
153, 100. 161, 167, 178, 185 my . 

Sedimentary rocks {l.oII.oer Permian and lipper 
~rian)-consislld Epitaph Dolomite 
(I .nwer Pwrrianl. Coina lJmestone (Lower 
Pennian), and Earp Formation (l...oweT Permian 
and lJpper Pe~rian). undifferentiated. 
Epitaph Dolomite is a dark· to ight-gra),l sIig"ltly 
cherty doIorrite, lime5tone. marl, silt5tone, it...:! 
~, 12O-2Ill meTers thick.. Coina Urroeslone 
is a medium gray, thick.bedded, sparsely cherty, 
and $p/lI"SeIy fossiliferous limestone 120-28:1 
meters thick. Earp Formation is a pale.red 
siltstone, mudstone, shale, and limestone, 120-240 
metersthic:k. 

Horquilla I..imestone (Upper and Middle 
Pennsytvariiln)-u!l1!·pinkilh-gray, thick· to thin· 
bedded. cherty, fossiliferous limestone and 
intercalated paIe-brooNn to pale·reddish-gray 
siltstone that increases in 00undance upwMd. 
Typic.aIy.:J».4lJJmet~t:hick. 

SEDIMENTARY ROCKS (MISSISSIPPiAN AND 
DEVONIAN)-Coosi:sts rMrVy cI Escabrosa 
Umestone (MisJissippian)-1ocaDy (AnNtrong 
and Silberman. 1974) caJIed Estabrosa Group­
and Marrin Formation (lipper OI>.vonian), 
undifferentiated. In part 01 the Chirahua 
McM..ntaiM also includes Pal'lldise Formation 
(~ Mis.sissippian) and PonaI Formation 01 
Sabins. 1957a (Upper [)re<.ooni,an). In the Uttle 
Dragoon Mountains and iOITII! B$t:ent hiDs also 
ireludes Black Prince Umestone. whose fauna 
and correlation show strongl!5t affinitin with 
Missis.sippian rocks but wlXh may include some: 
PefW"llYlvarian rockS. Escabroea Limestone iI a 
mediwn.gray, massiw 10 thck-bedded, CornrnoRy 
crinoidal. cheTty,fossililerooslirnestone9O.J10 
meters thic:k. Martin Formation is thick· to thin· 
bedded, gray to brown doIorrite , gray sparsely 
~ and some siltstone and anditone, 
9(). 120 meters thit:k. PaTa(ise Formation is a 
brou.n,fouiiferous, shalyWnesione. Portal 
Formation is a black shale and m-.estone 6-105 
meters thick. Blac:k Prince L.ime:stone is pinkiIh. 
gny imatone with a basal shale and chert 
c~te, osmL.l:h M 52 meters j}jck. 

SEDIMENTARY ROCKS (LOWER OROO\OCJAN 
TO MIDDLE CAMBRIAN):- EJ Paso I...imestone 
(I..a.wr 0rdcMciiIn and LIppa Cambrian), Abrigo 
Fun",diul1 (~ a .. .:! MidcIt Caml>r\IIn), and 
BoIsa Quartz (Midcle Cambrian), 
utdiIferentiated.- EJ Paso Limestone is a~, 
thin-bedded cherty limntone and dolomite 90 
meters to about 220 meters lhit:k. Abrigo 
Forrn&tioniiabro.w\,thin-beddIcI fouiifcrous 
irne-stone, sandstone. QUartzite. and shale, 210-
240 INters thick. 80Isa Q.artzite ill a brown 10 
whiteorptrpish-gray, Ihit:k-b«\ded.coaJse. 
9'aiM:I quartzite and sardstone with a buill 
conglomerate, 9().lSO meters thick. To the east, 
equiualents d part d the Abrigo Formation and 
BoIsa QuartzitciR knou.n _the~ 
Sondoooo. 
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Sedimentary rocks (Upper and MidcIe Cambrian)­
Abrigo Formation (Upper and Middle Cambrian), 
and Boba Quartzite (Middle Carrbrian), 
undifferentiated. 

GRANITOID ROCKS (PRECAMBRIAN Y):-MainIy 
granodiorite "nJ 4 ..... t", tI ........... ·. to!, w1f~cd 10 
foliilted, in part rnel~. GeneraIy in 
stcx:ks, v.nch aM been 1!tIe $IUdied. 

PINAL SCHiST (PRECAMBRIAN X)-OlIorite schist. 
phyllite , and lOme metr.dciIric: rocks, 
~rocks,rnetbq.Jaftzite,metaqoartzite 
c~Te. andgneisLO"lemetaVOlcarX.rock 
datedall7lSm.y. 

CONTACT - Doned.....ncre concealed. 

MARKER HORIZON-Dotted ~ concealed. 

DI~dip. 

FAUL TS--Showing 6p. Doned IAIhere c~ or 
irlruded; baM and bar on do.,r.onthrown side.. 

Strike·slip-Arrow- couple shows relatM! tisplacement. 
Single armw shows movement d active block. 

Major thrusT fault-~h on upper plate. 

Thrustlault- Sawfeeth on upper plate. 

Antletine-. 

s,ndine. 

lrelined strike and dipcJ.beds. 

EXOTIC-BLOCK BRECCIA- Rock contains dip or 
block inclusions 01 rock different from those 01 
00st or other blocks nearby. Typically 01 voIcaric· 
tecloric or sedimentary-Tectonic: origin; excludes 
Tertiary megabreccia dermilS. 

Sitecl_or~site 0l5eVenllv.ds, sho.ving 
unt penetrated, if known, and depth d wei, in 
Iftt. 100 fert equab 30.5 metal!. 

COll..ECTION SITE- RadiogenicaDy dated rock 
showing age in miIIion5 of Y"I'aTS. 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 15. Distribution pattern of molybdenum in mesquite trees (in 
red) , from Newell , RA, 1973_ 
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Geology 
OLDER OR UNDIFFERENTIATED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):­
GrawI, sand, and silt (PJeislocene and F'Iiocene­
Mainly alluvium 01 basins; includes $OIT1Ii! 

colluvium ilnd IancbIide dep:>Si15. GtoneraJly 1911. 
pinkish gray. u..oeakly indurated. arK! "";Ih poorly 
rounded clasts; locaDy weU indurated. TIUc~ 
sewr~ meters 10 hundreds c:J meters. 

Basalt (Pleistocene to F'Iiocene)- l2Iva flows, 
pyroclastic rocks, and 50me tntercalated gravel. 
lhidcT~$$ sewr;:,I meters to a lew hundred meters 
in mosI places. Radiometricaly dated al 0.25, 1.0, 
and 3.2 m.y. old 

Exlensiw andesite and dacite (Miocene and Upper 
OIigoceneJ-Lowa ~, pyroclastIC rocks, some 
intercalated epiclasric rocks, and dikes. Mostly 
gray, fine.grained, porphyriric rocks; includes 
some wry coa~ feldspar porphyry andesite 
[furkllY track porphyry, an inlorrnaIlerm ol 
Cooper. 19(1). Thickness 1'1'101>tly several meters 
to several tens 01 meters. Dated al 24, 25, 'D, 33, 
and 39 m.y. 

Extru5lllll! rhyoIitea."ld rh),Okite {Miocene and lipper 
Oigocene- lava flows , welded ruff , pyroclastic: 
rocks, and:;orne I1ler~led epc:la5nc rocks. 
light-gray 10 grayish-pink. vilric to fine-gri!lired, 
porphyritic. Commonly a few lellS 10 a lew 
lhousard of meters thick. Dated al 23, 24, 25, 26, 
26, 26, lind 'l7 m y. Arr. addilionaldate0l47 m.y.,i/ 
subst.mtiated, may indicate the presence of 
Eocene IlX.ks in tne lower member of the S 0 
Voicanacs 01 Cochise Co. 

1...ower cQl"l9lomeRlte, gravel , and saM (Oligocene and 
Eocene?)-Alluvium; commonly ~yi5h.red 
deposits of small, well rounded. non\oQlcanic 
da5lS. Mo5tly several melers 10 a lew te~ of 
1"TIe lersthick. 

UPPER CORDILLERAN (LARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-I...ower 
\oQIca1ic: rocks- Rhyolite to andesi te lava flows, 
pyroclastic rOCks. and some intercAlated epidastk. 
rocks. [)ated at 57 m.y. Possibly younger age to 

MAIN CORDIUEkAN (LARAMIDE) IGNEOUS 
ROCKS:-Porphyritic and ap/itic intTU5ive rocks 
(Paleocene and Upper Cretoceous)- Mostly latitic 
porphyry to ckitic porphyry in small stocks .mel 
plugs and aplitic bodies not associated ""';Th olner 
graritoid stocks. Dated at 61. 63, 63, 64, and 65 

Fluidized intrUSive breccia e)(3(t age unknown. but 
p4!nI! trates. and thus youngt'r Ih~n Uncle 5,;,m 
porphyry. 

Rhyod.Mlte tull and welded tull - Includes parts 01 
5,;,lero Formation, Sugarloaf Quartz Latlle. and 
Bronco Vokanics, and all of Red Bay Rhynli te. Cat 
Mountain Rhyolite of Brown 11939) and Uncle Sam 
Prophyry. Includes local IntrUSive bodies ~rxl locally 
contains fragments 01 exotIC rocks. ThICkness 
commonly ~eraJ leM of ITW':U~rs to several 
hurxlreds of meters. Dated a t 66(?). 70. n . 73. and 
73 m.y. nle Uncle Sam. in the Tombstonl! area, is 
da lt'd 72 m.y. 

Anclesitic to dacitic \oQIcaric breccia.-lnclude5 parts 
ol SoIero FOrTT"IOlOOn, ~ Qw.rtz Latile , and 
Bronco Volcanics, and all of Demetrie Volcanics 
and SiIverbdI Fonr.;,tion ol ~t (1958). 
CorrwronIy contaios Large blocks of eJ«>tic IlX.ks 
and locally incJudes some seO:mentary rocks <lnd 
intrusive rocks. Several tens 01 meters to several 
hundreds 01 meten thick in most places. 

Lower quartz monzonite arxlglaodiorite - Includes 
!>01Tlt' qUilrtz diorite; i1ppeilrs In small stocks. 
Locally as50Clilted WIth mineralizatIOn. Dilted at 70. 
71. 72. 73. 74. 74. 74. and 76 m.y. The Schlemln 
groll".odor;le at TombsTone IS 72 m.y. 
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BlSBEE FO RMATION OR GROUP, 
UNDIFFERfNTlATED (LOWER 
CRETACEOUS):- Upper part ol Bisbee 
Formarioo or Group, undifferentiated. and re1<Jted 
rocks.. - IncJudes upper part ol Bisbee Formation, 
Mural u mestone, Morita. CintuRl, W~1ow 
Canyon, Apa.che Canyon, Shellenberger Canyon 
and Tumey Ranch Formations (not listed in 
stratigraphic sequence) 0( the Bisbee Group. 
AmoIe Ark~ d &,.oilnt and Kinrison (1954). and 
Angelic Atkose. Consists 01 brOUolTlish· to reddish· 
arkose, gray siltSTone, 'ii1ndstone. tooglomerate, 
and some fossiliferous gray timestone. Commonly 
several hundred meters thkk 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)- Stocks of pinkish-gray toarse· 
grained rock. LocaIIyassociated....,jth 
rrineraliurion. Dated at 140. 148, 149, 149. ISO, 
153, 100. 161 , 167. 178, I85m.y. 

Sedimentary rocks (loo-wr f'errni.ln and Upper 
Penrrsylvaria.n)-<Qn..!;ists of Epitaph Dolomite 
(r...a..r..er Pmraan). Colina lirrreslone (~ 
Permian). and Earp Formation (Lower Permian 
and Upper Pe~BanJ, undifferentlated. 
Epitaph Dolomite is a dark· 10 light-gray slightly 
therty doiomte. bmestone. man, siltstone', aT"Ki 
gypsum, 120-29:) meters thick. Colina limestone 
is a medium gray, thick·bedded, sparsely therty, 
and ~rsefy fossiliferous ~mestone l2().2iK) 
meters thic:k. Earp Formation is a paIe. red 
siltstone, mudstone, sh.lle. and lirne-slone. 120-240 
metersthic: k. 

HorQuiILa limestone (Upper and Middle 
Pe~rian)-Ught·pinkish.gray, thick· to thin· 
bedded, therty, fossiliferous limestone and 
inTercalated paIe·brown to paIe·reddish.gray 
siltstone thilt inc:reases in abundance upw.lfd. 
TVPicaDy.J00.490 meters thic:k. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONlAN)- Coosists mainly ol Estabrosa 
Limestone (MissiMippian)-1ocaIIy (AnTatrong 
and SiI~n. 1974) caDed EsciIbrosa Group­
and Martin Formation (Upper [)evonia,n), 
unditMrentiated. In part ol the Chiric:ilhua 
Mountains also inc:fudes Paradise Formation 
(Upper Mis.sissippian) and Portal Formation d 
Sabif"l5. 1957a (Llppel Devonian). In the Lime 
Dragoon Mountains and some ad}acent hills also 
indudes Block Prince l..imestone, whose far.ma 
ar.:! corre!ation Mow 5trongest affinitie:s....,jth 
Mississippian rocks but which may inc:1ude some 
Pennsylvanian rocks. Escabrosa LilTW':stone ~a 
medium-gray, massive to thitk,bedded, commonly 
crinoidal. cherty, fossiliferous limestone 9().Jl0 
meters thick. Martin Formation is thick· to thin· 
bedded, 9I""Y to brown dolomite. gr"Y ~rsely 
fossililer~ and some .siltstone and sandstone, 
~ 120 meteTS thick. Parbdise Formation is a 
brooNn, fossililerou.s, shaly timestone. Portal 
Fonr.;,tioo is a blac:k shale and timestone 6-1OS 
rrretersthick. Black Prince umest/')N!istrinkish. 
gray limnlone with a basal 5NJe and chert 
con9omerate. os rnuc:h as 52 meTers Thick. 

Sfl)lMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN}:-El Paso IJmestone 
(l...ower Ordovician and Upper Cambrian), Abrigo 
Formation (lJpper and MidcDe Cambrian), and 
Bolsa <).Iart l (Middle Cambrian), 
undifferentiated.-El Paso Limestone i5 a gray, 
thin-bedded t nerty imeslone and doIorrVte 90 
meten fO about 220 meters thick. Abrigo 
Formation is a brown, thin·bedded fossiliferous 
1ime5tone, sandstone, quartzite, and shale, 21(). 
240 meters thick. BoIsa Quartzite is a brown to 
vAlite.or purplish.gray, thick-bedded, toarse· 
grair)ed quartzite and s;,nds!one INilh a basaJ 
coogiomerate., 9(). lfI) meters thic.k. To tneea.st, 
equivalents d part d the Abrigo Formation and 
Bolsa Quartzite are kf"lO\AlT1 as the Coronado 
Simd5tone. 
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Sedimeruary 1lX.k.s (Upper and Middle Cambrian)­
Abrigo Formation (lipper and MlddIe Cambrian), 
and BoIs;, Quartzite (Middle Cambrian). 
urdifferenrialed. 

GRANITOID ROCKS (PRECAMBRIAN Y):-Mainly 
granodiorite <lnd quartz monsonite, unfoliated to 
foliated. in part metamorpho5ed. Generafly in 
5tocks, which ahw been ~ttle studied. 

PlNA1.. SCHIST (PRECAMBRIAN X)-Chlorite schist. 
phyllite. ar.:! some metavoboric: rOCks. 
metavok:.aric: 1lX.k.s, metaquartzite. , metaQUartzile 
Con9omerate, and gneiss. One metavokanic rock 
dated at 1715m.y. 

CONTACT- Dotted where concealed. 

MARKER HORIZON-Dotted where concealed. 

DIKES-~dip. 

FAULTS- .5hcMing dip. Dolled where conc:eaIed or 
intruded; baD and bar on downthrQWn side. 

Nom'" 

Strike-slip- Arrow couple shows relahve displatemenl. 
Single arrow shows movement of active block. 

Major thrust fault - Sawteeth on upper plate 

ThruST fault - $a\.VIeeth on upper plate. 

Arr.tic~ne . 

Syncline. 

Inclined Slrike and dip ol beds. 

EXOTIC·BLOCK BRECCIA- Rock contaif"15 dip or 
block indusions ol rock different from those 0( 
host Of other blocks nearby. Typicalfy 01 \oQIcanit:. 
tectonic: or sedimentary-tectonic origin: exdudes 
Tertiary me9abreC"cia deposits. 

Site 01 o,w!I 01' gener3lized site of several ~Ds, showing 
unil penetT1lted, if known, and depth of ~n, in 
feet . 100 feet equalsJO.5 melet5. 

COLLECTION SITE- Radiogerucally da ted rock 
.showing age in millions of years. Query before 
symbol where precise location uncenain. 

Index contour line 

Contour line 

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

1980, and Newell , R.A., 1973. 

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

Figure 16. Aeromagnetic map of the Tombstone area. 

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

DEPOSITS (HOLOCENE TO OUGOCENE):­
Gravel, sand. and sill {Pleistocene and PIiocerw­
Mainly aJluviun of basins; includes some 
colluvium and landslide deposits. GeOffi\Jly light· 
pinkish gray, weakly indurated. and with poorly 
romded dasl.$; IocaDy wei indunued.. Thickness 
several ffi€ter5 10 hl.ftlreds d melers. 

Basalt (Plmlocene to PIiocene)-Lava Bows, 
pytodastic rocks, and some intercalated grawi. 
1hickness ~ meters 10 a few hundred meters 
in IT1O$I pl.,xes.. Radiomi!lricaDy daTed at 0.25, 1.0. 
and 3.2 m.y. old 

ExlellSM! andesite arod dacite {Miocere al'd l.Jpper 
OIigocene)-I...aw~. WOClMric rocks. 50fTle 

lOI~ted epiclastic rocks, and dikes. Mostly 
srao; , fine.grained, porphyriticroclu.;inciudes 
some very coarse feldspar porphyry andesite 
(Turkey track porphyry, an infOl'fl"lilo1 term 01 
Cooper. 1961). Thickness mostly ~ meters 
to sewraI tens 01 melers. Dated al 24, 25,27, 33, 
and 39 m.y, 

Extrusive rhyolite and rhyodocite (Miocene and ~ 
OIigocene- l..3va flows, welded ruff. pyroclastW: 
rocks, and some intercalaTed epiclasric rocks. 
Lighl-gray \0 grayish·pink. vilric 10 ftne-grained , 
porphyritic. Commonly II lew lens 10 a few 
thousand of meters thick.. Dated at 23, 24. 25, 26, 
26, 26, and ?:l m,lI, An additional dille 0147 m.y., If 
substantiated, may indicate the presence of 
Eocene rocks in the Iou.oer member of the 5 0 
VolcarWcs 01 Cochise Co. 

~ con<jomera!e. gravel. and sand (Oligocene and 
Eocene?)- Alluvium; commonly grayish·red 
deposits 01 small. \ORR rounded. nonvoIcaric 
clasts. Mostly _raJ meters to a lew tens 01 
meters thick. 

UPPER CORDILl..ERAN (I.J\RAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE);-L..ov.er 
voIcaric rocks- Rhyolite to andesite lava f\ou.os, 
WOCIasIll: rocks. and some 'rllercalated epiclasric 
rocks. Dated lit 57 m.y. Possibly yowlger age 10 

MAIN CORDllli.f<AN (lARAMIDE) IGNEOUS 
ROCKS:- PorJ*lyriN:: and ap/iric i'ltrusive I'QCks 
(Paleocene and lipper Cretaceous)- fo.iostly latiN:: 
porphyry 10 docilic porphyry in sma1I stocks and 
plugs and aplilic bodies nol a5$OClalOO wilh other 
grMilod stocks. Dated al 61 . 63.63. 64, and 65 
m.y. 

Fh.llc;hed IntrusIVe breccia ell3(1 age unknown, bul 
penetrates. and thus younger than Uncle S;,m 
porphyry. 

Rhvodac lle tu ll and ~Ided luff. - lncludH parts 01 
Sakro Form.ll oon. Sug.lflo3f Qu.:>rl 'l. Ulile. and 
BTonco Vok" nlCs. and all of Red Bay Rhyolile . Cal 
Mountain Rhyolite of BrU\Nn ]19391 and Uncle Sam 
Prophyry. Includes locallnlruSl~ bodIeS and locally 
conlains fragments of e)cOI IC rocks. llllckness 
commonly several lens of melers 10 several 
hundTl'<ls of meters. Dated al 66I?). 70. 72, 73. and 
73 m.y. The Uncle Sam. In the Tombslone area. Il5 
dalt>d 12m.y. 

ArdesiticlOdaciN::voIcaricbreccia.- lncludesparts 
01 SoIero Formalion. Sugarloaf Quarlz Latile. and 
8fooco Voicarictl, and all 01 Demetrie Voicarictl 
a.nd SiIveTbeII Formarionol Courtrighl (1958). 
Commonly contl!lins large blocks 01 exoN:: rocks 
a.nd locally includes 50me sedmentary rocks a.nd 
intrusive rocks. SeYerai tens 01 meters to several 
hundreds 01 meters tlW=k in TT105I placn. 

Lower qu;,tlZ monzonite and graodiorite- Inc]udes 
some quartz diorite; appears in sman s tocks. 
Locally aS$OCl;lled with mineraliZdlOO. Dated .ll 70. 
71. 72. 73. 74. 74. 74. and 76 m .y. The Schieln;n 
granodorile al TombslOne is 72 m.y. 
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BlSBEE FORMATION OR G ROUP, 
UNDIFFERENTIATED {LOWER 
CRETACEOUS):-lJpper part ol 8isbee 
Formabon or Group. undifftteni0led. and related 
rocks. - 1ocJudes upper pan 01 Bisbee Formation. 
MIlflIIl..imeslone. Morita. Cintura, WiJIow 
Cano,on. ~t-.e Caf'}Ol'l. Shellerberge!' Caf¥X\ 
and Tumey ~nt:h FOI'mi'IIOOS (nol listed in 
strabgraphic sequence) 01 tile Bisbee Group, 
AmoIe Arkose 01 &yant and Kmnison (1954). and 
Angdic Arkose. Consists of bmwrVsh· 10 reddish· 
arkose, gray siltstone, sandstone, conglomerate. 
and 5OIT'Ie fO!>5i&ferous gray limestone. Commonly 
several hundred meters thick 

GRANm AND QUARTZ MONZONITE 
(JlJRASSIC~ocks 01 p.nkish.gray coarse· 
gr<\ined rock. Locally auocl!ned ..... i!h 
mineralization. D.ttedat l40,148.149,149.15O. 
153. 160. 161. 167. 178, 185 m .y. 

Sedimentary rocks (Lower Penrian and Upper 
~rian)-consistsol Epitllph DoIomile 
llD..uerPerrrW.n), CoIina~tone (l..oY.ET 
Perrrian) . .loci Earp Formation (~ Permian 
ard Upper PennsylV<lrlan), undifferentiilted. 
~ti!ph Dolomite is a dark· to lighl.gray slighdy 
cherty dolomite, limestone, man. IiItstone. a<d 
gypsum. l2().2!l) meters thick. Colina Limestone 
is a medium gray, thick·bedded. 5pl!Irsely cherty, 
and sparKly fossiliferous ~mestone 12Q.28:) 
meters thic k_ Earp Formation is a paIe·red 
siltslone. mudstone. shale. and 6mestOfl(>, 12Q.240 
meterslhick. 

Horquilla Limestone (Upper and Middle 
Pe~rian)-Ught ·pinkish.gray, thick· 10 thin· 
bedded, cherty. fossiliferous limestone and 
intercalated pale·brown 10 paIe·reddiAh.gray 
siltstone thaI increases in abundance upward. 
Typic3lly3Ol-490 meters thick. 

SEOIMEI'ITARY ROCKS (MlSSlSS1PPIAN AND 
DEVDNiAN)- Consis!s mainly 01 Escabt'osa 
limestone iMississippian)- locaIly (Armstrong 
and 5lberman. 1974) called Escabro5i! Group­
arxl Martin Formation (Upper ~n). 
urdifferenrialoo. In part 01 the Cturb.hua 
Mountains also includes Paradise Formarion 
(Upper Mississippian) and Portal Formation 01 
SOOins, 1957a (lJpper Devonian). In the little 
Drag:lon Mountains lind some adj.!lcent hils also 
InCludes Bl;,ck Prince umestone, whose iauna 
and correlation show strongest affinities IMth 
~n rocb but whir:h may include some 
Pennsylvarian rocks. Escabrosa limestone is a 
medium-gray. mas.siw to IhK:k-bedded, c~ 
crincidal. cherty. fossiliferous lilne5lone 9().310 
meters thic:k. Marrin Formation is thic:k· to thin­
bedded, gr;,y to brown doIotri!e. gray sparsely 
fossi5lerous, &nd some siltstone and sandstone, 
~120 meteTS thick. Paradise Formation is II 
brooMI, fOl56iliferous, shaIy imestone. Portlll 
Formation is a black shale and imestone 6-105 
meters thick. Black Prince IJmeslone is pinkish. 
gray imestone with a basal shale and chert 
con9omerate, as much as 52 meteT5 thick. 

SEDlMEN1'ARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-El Paso umestone 
(t..oo..uer Ordovician lltId Upper CambriIIn). Abrigo 
Formation (Upper and MidcIe Cambrian). lind 
BoIsa Quartz (Middle Cambrian), 
undifIerentiated.- El Paso l.imestone is a!Jl'l!lY. 
thin-bedded cherty ~mestOl'll!: lind dolomite 90 
meters to about 220 meteTS thick. Abri90 
Formation is II brown, thin·bedded fouiliferous 
lime$Ione. sandstone. quartzite, and shale. 21Q.-
240 meters thick. BoIsa Quartzite is 110 brown to 
whitt or purpIish.gray, thick-bedded,coarse' 
grained quartzite and sa.ndsrone with II ba:sa.l 
cQO!jomerate, 9Q.I!ll meters thick. To the east. 
equNalents 01 part 0I1he Abrigo Forma-lion and 
BoIsa Quartzite are known lIS Ike CoroNdo 
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Sedimenl:ary rocks {Upper and Middle Cambrianl­
Abrigo Formation (lipper lind Middle Cambrian), 
and BoIsa Quartzite (Middle umbrian). 
W'differenriated. 

GRANITOID ROCKS {PRECAMBRIAN y):-Main!y 
waMdiorite and qwrtz JromQOite, unloliated 10 
foliated. in part metal'f'lOl"Pho:se. Generally in 
s locks, uA'lich ahve been ~ nIe studied. 

PWAL SCHIST (PRECAMBRIAN X)-Chlonle schist. 
phyllite. and some ITlI!'lavobuic rOCks. 
rnellJllOlcanic rocks, ITlI!ll!oQlIartz1te, fTlI!.taqUartzite 
c~te. and gneiss. One metavoicanic rOCk 
dated a t 1715 m.y. 

CONTACT -Doned lMwre concealed. 

MARKER HORIZON- Dotted where concealed. 

DlKES-Sho,uing dip. 

F AUL TS-Showing dip. Dolled where concealed or 
intruded; ball and bar on downlhrown side. 

Nonn" 

StnKe·slip- Arrow couple ~ relahve displacement. 
Single arrow shows movement 01 acuve block. 

~ thrust fault - Sawteeth on upper plate 

Thrust faul! - Sawteeth on upper plate. 

Antidne. 

mcJinec! Strike and dip of beds. 

EXOTIC-BLOCK BRECCIA- Rock conlllins dip or 
block inclusions 01 rock different from lhoseol 
hosiorOfoorbiocksne.arby. TypicaUyolvolcanic· 
teclOfOC or sedimentary-Iectonic: origin; ellcludes 
Tertiary ~IOCOO deposits. 

Site 01 wdl or generaJized site of several wells. sho.uing 
unit penetrated. if known, and depth of weD. in 
feet . 100 feet equals 30.5 meters. 

COU£CllON SITE-Radiogenically dated rock 
showing age in millions of years. Query before 
symbol wheTe precise location uflCeTtain. 
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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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HISTORY 

The Tombstone Mining District, then in Arizona Territory, 
was discovered by the ' son of a California 4gers, Edward L. 
Schieffelin in 1877. Tombstone, though isolated and subject to 
marauding Indians and outlaws in its early days, was affected by 
world events through their effect on silver prices. Ironically, 
with Schieffelin's discovery of rich silver mineralization at 
Tombstone, silver prices began a decline, and the price in 1877 
would not be seen again for 86 years (Figure 18). During the 
thirty-four year period from 1877 to 1915, when most of the ore 
was produced at Tombstone, declining silver prices, financial 
panics and the removal of the United States currency from the 
silver standard, had immeasurably more affect on the mines than 
the Earp/Clanton fued, Apaches, bandits or underground waters. 

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

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

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

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

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

In 1980, Tombstone Exploration, Inc. (TEl) obtained a lease 
on the patented Tombstone Development Company lands in the main 
part of the district. Between 1980 and 1985, TEl operated an 
open pit mine on the Contention vein, and produced up to 3,000 
tons per day of low grade ore averaging in the range of 1.25 
ounces silver and .02 ounces gold, from which was recovered 
approximately 40% of the silver and 60% of the gold. Graves 
(1985) reports that 2 million ounces of silver and 10,000 ounces 
of gold were produced in the period from 1970 to 1985, mostly 
from the Tombstone Exploration, Inc. open pit operation and in a 
small part by the 1971 Minerals mine dump consolidation. No 
exploration drilling was ever done, and no ore reserves of 
significance were measured ahead of mining. Lowered silver and 
gold prices, poor management and a lack of reserves forced the 
company into bankruptcy in 1985, and its assets are currently 
being liquidated. 

Page 40 



."" 
III .... 
ecce 
m c .., 
~m 
~ . 

N 
o 

-

o 1-' 
(I .::. 

L -, "7 E:::'" 
.. I_I 

L -, t::" 
.. a_I 

,/', 

H -, '-I E::'" 
~I i "':::"' __ 1 

r:::' -, 
1_" .. ,_, 

./' 

6 --'E:::'" 
" ("-' 

(:- E:::'" 
_I a_I 

,- a-I E:::'" T I.:. , .:::....J 
F.~ IS 
IJ t=" -,' E:::'" 
I • ' -' , ( .J 

'" 5. 5 
- t=" '-. t=" LI ,J . .:::....J 
--, . 

e e e e e 

~ 5 a.--t---~r----i-----+----~----~----+---~~--~----~----~----~----~------
CI E:::'" :=: CI t·~ [I I_I ._1 F t'1 A t'1 .j .J A ~: 

"OHTHLY SILUER PRICE CHART 
AUERA~E MONTHLY SILUER PRICE 

e 

SEPTEMBER} 1984 THROUGH SEPTEMBERJ1985 

" ..... ,. 



• 

A reg'onal map covering southeastern Arizona compiled by 
Harald Dr wes of the United States Geological Survey was 
published in 1980. In 1982, 1ffie / 'i~iter compiled data and maps 
from the work of Newell, Drewes and others (Figures 3 through 
17). It is concluded from these various data that the volcanic 
geology and structure in the Tombstone area is related to a 
Laramide caldera, and mineralization in the district is also 
related to the caldera and attendant volcanic action and hydro­
thermal fluids. 

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

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

Total past production at Tombstone, not including that of 
1971 Minerals Limited or Tombstone Exploration, Inc., in terms 
of $400 gold and $10 silver, $.50 lead, $1.00 copper, and $.40 
zinc, is approximately $463 million (Figure 21) • 
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GENERAL GEOLOGY OF THE DISTRICT 

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

The Tombstone area itself has 
history, which includes sedimentation, 
explosive acid volcanism and caldera 
several stages of intrusion by igneous 
from hydrothermal solutions between 72 

had a complex geologic 
folding, thrust faulting, 
formation and resurgence, 
rocks and mineralization 
m.y. and 63 m.y. 

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

The post-Paleozoic tectonic history of the Tombstone area 
has been complex. At least two episodes of folding and thrust 
faulting have taken place (Gilluly, p. 122-130). It is apparent 
(Gilluly, p. 128) that an earlier period of deformation created 
eastward trending features, and later deformation formed north­
trending and oblique features. During the first stage, north­
south compression formed east trending folds and minor thrusts, 
with a north strike and northerly low angle dips. Later, the 
area underwent southwest-northeast compression, which produced 
thrust faults of northwesterly trend, and was probably responsi­
ble for large features visible in the district today, including 
the Empire anticline and the north 50 degree east fractures. 

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

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

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

The following is a chronological summary extracted from 
Newell's 1974 dissertation on the district. The writer, as 
previously explained, believes that the extrusion of the Uncle 
Sam tuff through a series of vents, resulted in evacuation of 
the underlying magma chamber, and caldera collapse. The deepest 
collapse, documented by geologic mapping so far, is along the 
Ajax Hill fault, where some 5,000 feet of stratigraphic throw 
between the Precambrian on the upside and Cretaceous Bisbee on 
the downside, is also the loci of conduits for various extru­
sions and intrusions including; the Uncle Sam tuff, the 
Schieffelin Granodiorite, the quartz latite porphyry, the 
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