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SUMMARY 

Page 1 

The Tombstone Hining District, then in Arizona Territory, was 
discovered by Ed Schiefflin, son of California 49er's, in 1877. 
Tombstone, though isolated and subject to maurading Indians and 
outlaws in its early days, was affected by world events through 
their effect on silver prices. With Schiefflin's discovery of 
rich silver mineralization at Tombstone, silver prices began a 
decline from which they would not see the same price of silver 
as in the year of discovery, for 86 years. During the 34 year 
period from 1877 to 1915, when most of the ore was produced at 
Tombstone, declining silver prices, financial panics and the 
removal of the U. S. currency from the silver standard had 
immeasurably more affect on the mines than the Earp-Clanton 
feud, Apaches and bandits and underground waters. In 1911 , 
prices of approximately $0.55 per ounce (less than half of that 
in effect when Schiefflin discovered Tombstone) brought the 
demise of efforts to unwater the mines, and the bankruptcy of 
the Development Corporation of America and its Tombstone Consol- 
idated Mines subsidiary. The Phelps Dodge Corporation operated 
the mines in a desultory fashion from 1914 through 1933, when 
the Tombstone Development Corporation, under Ed Holderness, was 
formed. The higher gold price instituted by Roosevelt in 1932, 
stimulated some development for a few years, as did World War 
II. However, production never came close to the halcyon years 
between 1877 and 1910. The Tombstone Development Company proper- 
ties have been operated and explored only sporadically from the 
end of World War II to the present time. 

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

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

The Butler-Wilson volume, published by the Arizona Bureau of 
Nines in 1938, is the major professional treatise on the Dist- 
rict. The 1956 U.S.G.S Professional Paper 281, "General geology 
of central Cochise County" by James Gilluly, included the Tomb- 

stone area. More recent important contributions include a 
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Stanford Doctoral thesis by Roger A. Newell in 1973, 
regional map by Harald Drewes, of the U.S.G.S., in 1980. 

and a 

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

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

Total past production 
silver, $.50 lead, $1 
$463 million dollars. 
tures within the Tom 
similar to that previo 
ly $3 billion, within 
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er ton combined gold and silver, aggrega- 
billion for the metal in place, is thought 
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An open pit mine is currently producing 
on a lease from the Tombstone Development 

approximately 3,000 tons per day. 

A geoc 
Tombst 
hidden 
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one exists along the caldera margin, but is completely 
by alluvial cover. A similar precious metal occurence to 
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Mesothermal replacement deposits, primarily of zinc and lead in 
the upper Paleozoic section, and copper in the lower Paleozoic 
section be low Tombstone, are thought to exist. Though the 
lead-silver-zinc manto deposits probably begin within 1,000 feet 
of the present surface, copper replacements probably occur in 
the Cambrian Abrigo Formation and Devonian Martin Formation, as 
is characteristic in other Paleozoic hosted porphyry copper 
deposits in Arizona and southwestern New Mexico. In spite of 
the difference in age (180 m.y. vs. 65 to 75 m.y.), the replace- 
ment deposits in the Abrigo and Martin at Bisbee may be similar 
to those beneath Tombstone. 

Multiple porphyry copper centers may occur, associated with 
Laramide granodioritic to quartz monzonitic plutons, within the 
caldera complex. One such center occurs at the Robbers Roost - 
Charleston Lead Mine area, where intense phyllic alteration and 
breccia pipe activity are exposed by erosion. Here too, the 
hydrothermal system is superimposed on the Paleozoic sedimentary 
sequence, hidden beneath the Uncle Sam quartz latite tuffs, 
Silver Bell type andesites and rhyolites. Zinc, lead and copper 
replacement bodies are to be expected in this area, rather than 
igneous hosted copper porphyrys. 

The Tombstone Development Company controls essentially all of 
the significant past producing mines within the Tombstone Basin 
by ownership of some 91 patented mining claims. It has also 
consolidated other targets over the complex. These are being 
held by some 548 lode mining claims and 41 square miles of state 
leases. 
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Figure 2. Highway map showing the location of the Project Area in relation to 
Tucson and Phoenix, Arizona 
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SUMMARY OF TOTAL RECORDED PRODUCTION AT TOMBSTONE 
1879 TO 1937 
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER, $Io00 COPPER, $.50 LEAD, $.40 ZINC 

TOTAL 
VALUE OF CALCULATED CALCULATED CALCULATED CALCULATED CALCULATED 

PRODUCTION OUNCES OF OUNCES OF POUNDS OF POUNDS OF POUNDS OF 
IN YEAR GOLD VALUE AT S ILVER VALUE AT LEAD VALUE AT COPPER VALUE AT ZINC 

SOURCE & YEAR PRODUCED PRODUCED $400/0Zo PRODUCED $10/0Z. PRODUCED $.50/LB. PRODUCED $1.00/13. PRODUCED 

TOTAL 
CURRENT 

VALUE AT VALUE OF 
$.40/LB. PRODUCTION 

J. B. TENNEY 

1879 TO 1907 28400,000 1 9 2 3 5 6  76942400 24338159 243381590 31805070 15902535 NRP* NRP NRP NRP 336226525 

MINERAL RESOURCES OF 
THE UNITED STATES 

1908 TO 1934 8138571 57971 23188400 6659692 66596920 23767829 11883915 2358495 2358495  1058234 423294 104451023 

TOMBSTONE DEVELOPHENT 
TOMBSTONE MINING CO'S. 

1E35 TO 1936 ' 564437 6375 2 5 5 0 0 0 0  3 9 0 3 0 5  3 9 0 3 0 5 0  3197305 1 5 9 8 6 5 3  1 5 7 5 3 6  157536 NRP NRP 82.0~:33 9 

TOMBSTONE EXTENSION 

19~0 TO 19~7 374972 1083 4,33056 1080491 10804907 6335734 3167867 NRP NRP N RP NRP 14405829 

TOTAL 37477980 257785 103113856 32,468647 324686467 65105938 32552969 2516031 2516031 1058234 

AVERAGE/TON** 0.21 82.22 25.89 258.90 51.91 25.96 2o01 2.01 0.84 

42.3294 463292616 

0.34 369.42 

*NO RECORDED PRODUCTION 

**TOTAL TONNAGE ASSUMED TO BE - 1254097 
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PRODUCTION OF THE TOMBSTONE MINING DISTRICT 
1879 TO 1907* 
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER & $,50 LEAD 

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

TOTAL CALCULATED** CALCULATED ~*  CALCULATED** 
VALUE OF OUNCES OF OUNCES OF POUNDS OF TOTAL 

PRODUCTION G0LD @14% SILVER @81~ LEAD***  @5~ CURRENT 
IN YEAR OF TOTAL VALUE AT OF TOTAL VALUE AT OF TOTAL VALUE AT VALUE OF 

YEAR PRODUCED P R O D U C E D  $ 4 0 0 / 0 Z .  PRODUCED $10 /0Z~ . P R O D U C E D  $ . S D / L B .  PRODUCTION 

1 8 7 9 - 1 8 8 0  2318567  15704 6281556 1633078  16330776  2318567 1159284 
1881 5040633  84141 1 3 6 5 6 2 8 7  3613197  36131971  5250659 2625330 
1882  5202876  35240 14095842 3696780  3 6 8 6 7 8 0 3  5309057 2654529 
1883  2881900  18519 7807760 2122126 2 1 2 2 1 2 6 4  8351047 1675523 
1 8 8 4  1380788  9352 3740867 1016762  10167621  1865930 932985 
1885  1330978  8947 3578842 999991 9399912 1651220 825610 
1 8 8 6  1050000  7112 2844702 859091 8590809  1141304 570652 
1 8 8 7  600000  4064 1625544 485918  4959184  669667 333333 
1883  600000  4064 1625544 517021 5170213 681818 340909  
1 8 8 9  250000  1693 677310 215426 2154255  320513 t602"56 
1890  600000  4064 1625544 462857 4628571 666667 333333 
1891 674650  4569 1827789 551986 5519864  784477 3 9 2 2 3 8  
1'892 490000  3319 1327528 456207 4 5 6 2 0 6 9  597561 298780 
1893 450000  3048 1219158 467308 4673077  608106 304054  
1 8 9 4  300000  2032 812772 244890 2448900  454545 227273 
1895  300000  2032 812772 373846 3736462  468750 234375 
1896  300000  2032 812772 357353 8573529  500000 250000 
1897 -1601  1539610  10428 4171174 2078474  2 0 7 8 4 7 3 5  1877573 938787 
1 9 0 2 - 1 9 0 6  2550000  17271 6908563 3500847  3 5 0 0 8 4 7 5  2771739 1385870 
1907 550000  3725 1400062 675000  6750000  518868 259434 

2 8 7 7 1 8 1 5  
52413588  
5 3 7 1 3 1 7 4  
3 0 7 0 4 5 4 7  
1 4 8 4 1 4 7 2  
14404363  
1 2 0 0 6 2 6 ~  

6918061  
7136666  
2991822  
6 5 8 7 4 4 9  
7739891 
6188377  
6 1 9 6 2 8 9  
3488945  
4785609  
4638302  

258846 95 
43302907  

8499516  

TOTAL 28400000  192356 76942429 2 4 3 3 8 1 5 9  2 4 3 3 8 1 5 8 9  61805070 15902535 3 3 5 2 2 6 5 5 2  

AVERAGE/TON**** 0 . 8 2  126 .46  4 0 . 0 1  4 0 0 . 0 7  52 .28  26o14 5 5 2 . 6 9  
===================================================================================================================== 
*"UNPUBLISHED FIGURES & ESTIMATES COMPILED BY JoB.  TENNEY FROM OLD COMPANY REPORTS", ARIZONA BUREAU OF MINES, 

GEOLOGICAL SERIES, NO. 10 ,  BULLETIN NO. 143 (BUTLER & WILSON) 

* * A S  REPORTED BY BUTLER & WILSON, "THE PRODUCTION OF THE TOMBSTONE DISTRICT BY VALUE WAS ABOUT 81~ SILVER,  14% GOLD 
AND 5~ LEAD, WITH MINOR COPPER AND MANGANESE". THE METAL PRODUCTION IN  THIS TABLE WAS CALCULATED BY MULTIPLYING 
THOSE PERCENTAGES BY TOTAL DOLLAR PRODUCTION, AND THEN D IV ID ING THE RESULTING FIGURE BY THE METAL PRICE FOR THAT 
YEAR TO YIELD A CALCULATED PRODUCTION IN  TROY OUNCES, OR POUNDS. 

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

****ASSUME TONNAGE MINED FROM 1879 TO 1907 EQUAL TO THAT FROM 1909  TO 1 9 3 4  - 608345 TONS 
"13 
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Prepared by James A. Briscoe 

J a m e s  A. Briscoe & Associates, Inc. 
Tucson, Arizona 

© Copyright. 1982 by James A. Brlscoe & Assoctales. Inc. 
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PRODUCTION OF THE TOMBSTONE MINING DISTRICT 
1908 TO 1984" 
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER, $1.00 COPPER, $.60 LEAD ,~ $.40 ZINC ' 

YEAR 

: =  = , . - . _ . ~ _ . = = = = = . . ~ . = ~  = = ~ . = ~ _ ~ = =  . . . . .  = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  . . . .  = - - - ~ . ~ . = . -  . . . . . .  - - - - - . . : ,  ~ _ _ _ . ~ _ _ = = = = = = :  

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

TONS [OUNCES} $400/0Z. [OUNCES] $10/0Z. {POUNDS] $1. OO/LE. [POUNDS] $.50/LB. [POUNDS] $.40/LB. VALUE 

1988 51266 4106 1642304 357414 3574140 7608 7608 1770784 S853S7 173313 6~325 6178774 
1909 27123 22S0 911632 201700 2017000 277D6 27705 1535637 7S7819 713116 285246 4009603 
1910 4619 1062 49.4712 116520 1165200 31103 31163 305876 152938 0 0 1774013 
1911 8797 2155 862196 224098 22"10990 68209 B~OS 982010 491005 D D 36623 ~:0 
1912 7405 1383 545272 158377 1583770 27723 27723 617920 308910 0 0 2465675 
1913 6760 1230 491824 126392 1263980 10657 10657 334923 167462 35503 14601 1948464 
1914 6063 1380 552144 108868 1088580 14217 14217 234345 117173 39824 15730 1787943 
1915 ~003 1216 486404 100115 1001150 36075 36075 164136 82065 63386 25354 1531051 
1916 57200 3950 1580144 34,34983 84345"30  131546 131546 983983 491892 0 n 5638212 
1917 57474 3373 1349820 444139 4441390 229488 229488 1278754 639377 D 0 6659475 
1918 19507 1389 555760 283412 2834120 41503 41503 457183 228592 0 O 3659975 
1919 27445 1946 778328 450366 4503660 290182 29(3182 28949,4 144712 O O 5716892 
1920 28946 178B 715104 456855 4568550 144010 144010 243946 121973 0 0 5549637 
1981 18594 1057 422632 423688 4236880 132686 13268S $76946 339473 0 0 513t673 
1922 44347 2322 988980 613700 6137000 196740 196740 744529 872265 0 O 7634985 
1923 32770 3098 1237040 466943 4958430 195485 195485 465914 232957 O O 6624912 
1924 15448 2459 983456 247642 247S420 72836 72836 465823 232662 0 0 3765374 
1925 27760 2677 1070692 241381 2413810 77340 77840 1527019 783510 32592 13037 4338388 
1926 47708 29~0 1tS5860 220579 2205790 113476 113476 1970986 9954~8 0 0 4500619 
1927 31196 2459 983456 159944 15894,40 68667 68867 980178 450089 O O 3101852 
1928 24172 2297 91 B644 164161 1641510 135643 135643 247316 123658 0 0 2819555 
1929 15601 1871 669816 99423 894230 88793 86798 843817 421909 0 O 2171148 
1980 8734 1875 749800 7 4 ~ 7  74~70 32903 32903 986062 468431 0 D 2000504 
1981 15623 2204 861568 101504 1015040 62440 62440 476814 238407 D O 2197455 
1982 5067 485 184096 48021 480210 24810 24610 1166700 583350 Q Q 12B2468 
1983 7016 1441 576464 100323 1003230 27875 27875 1744270 872135 0 0 2479704 
1934 3701 3706 1482448 296737 2967370 70512 70512 2400324 1200152 0 0 5720492 

TOTAL 608945 57971 23188596 695~6 92 66596980 23584~5 2358495 23767980 11883915 1059234 423294 10445121S 

AVERAGE/TON 0.10 33.12 10.65 10S.47 3.88 3.88 39.07 19.53 1.74 0.70 171.70 

*AS RECORDED IN "THE MINERAL RESOURCES OF THE UNITED &'I'ATES" 

AVERAGE VALUE PER TON AT CURRENT PRICES {SEE ABOVE] - $104,451,219 
= $171 o70/TON 

605,345 

, P r e p a r e d  b y  J a m e s  A .  Brlscoe  

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

© Copy¢ighl, 1982 by James A. Bdscoe & Associate, s, Inc 
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PRODUCTION OF THE TOMBSTONE MINING DISTRICT 
1935 TO 1936" 
CALCULATED TO CURRENT VALUES - $400 SOLD, $10 SILVER, $1.00 COPPER, $,50 LEAD, $°40 ZINC 

TOTAL 
GOLD VALUE AT SILVER V A L U E  AT C O P P E R  VALUE AT LEAD VALUE AT CURRENT 

YEAR TONS (OUNCES) $400/0Z.  (OUNCES) $10/0Z.  (POUNDS) $ 1 . 0 0 / L B .  [POUNDS) $ .50 /LB°  VALUE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1935 12907 3450 1380000 243087 2430870 103574 108574 2228288 1114144 5028588 
1986 9305 2925 1170000 147218 1472180 53962 53962 969017 484569 3180651 

TOTAL 22212 6375 2550000 990305 3903050 157536 157536 3197305 1598653 8209239 

AVERAGE/TON 0 . 2 9  114o80 17.57 175,72 7 . 0 9  7 .09  143o94 71 .97  3 6 8 , 5 9  

*AS STATED BY THE TOMBSTONE DEVELOPMENT CO. & THE TOMBSTONE MINING GO. 

Prepared by James A, BHscoe 

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

© Copydght, 1982 by James A, 8riscoe & Associates, Inc, 
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TOMBSTONE EXTENSION AREA 
PRODUCTION STATISTICS OF THE TOMBSTONE MINING CO. FOR THE TOMBSTONE EXTENSION AREA - 1930 TO 1937 
CALCULATED TO CURRENT VALUES - $400 SOLD, $10 SILVER & $.50 LEAD 

========================================================================================================================= 
TOTAL 

BOLD VALUE AT SILVER V A L U E  AT LEAD VALUE AT GROSS~ 
OPERATOR WET TONS DRY TONS (OUNCES) $400 /0Z .  (OUNCES) $10/0Z.  [POUNDS) $ .50 /LB .  VALUE 

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

TOMBSTONE MINING CO. 

1930 2810.78 2 7 5 9 . 6 4  204.60 81840.00  21996 .64  219966.40 887952.45 443976.23 7 4 5 7 8 2 . 6 3  
1931 311.66 2 9 9 . 6 9  44.21 17684.00 5800.71 58007.10 232098.67 116049.94 1 9 1 7 4 0 . 4 4  
1932 2482.88 2 3 4 8 . 6 9  225.56 90224.00 32892.00 823920.00 1226722.00 613361.00 1 0 2 7 5 0 5 . 0 0  

HAYWARO & RICNARDS 

1988 795.00 747o31 60.27 24108.00  9093.00 90B3O.O0 336810.00 168405.00 2 8 8 4 4 8 . 0 0  

A. S. & R .  

1933 3041.00 2 8 1 8 . 3 6  224.14 89656.00 37840.00 378400.00 1145555.00 572782.50 1 0 4 0 8 3 8 . 5 0  
1934 2018.00 2 0 0 6 . 2 0  115o38 46552.00  19836.00 198360.00 726559.00 363279.50 6 0 8 1 9 1 . 5 0  

HOLT & O'AUTREMONT 

1984 1195.01 1 1 2 8 . 0 8  79.88 81752 .00  15796°27 157962.70 553991.49 276995.74 4 6 6 7 1 0 . 4 4  

HASSELGREN & 
D'AUTREMONT 

1935 2308.64 2 1 6 4 . 3 6  79.86 91944 .00  27055,81 270558.10 842762.11 421381.06 7 2 8 8 8 3 . 1 6  

CARPER LEASE 

1935 196.71 1 8 9 . 3 5  8.14 8256 .00  2421.26 24212.60 88951.82 44475.91 71 944.51  

TOMBSTONE MINING CO. 

1935 118.50 1 1 0 . 0 2  2 .49 996.00 961.49 9614.90 39143°48 19571.74 301 8 2 . 6 4  
1986 80.78 75°93 2,86 944.00 648°74 6487.40 21970°27 10985.14 1 8 4 1 6 . 5 4  
1987 461.05 412o48 27.55 11020.00  4437 .05  44870.50 167949.24 83974.62 1 9 9 3 6 5 . 1 2  

MACIA LEASE 

1936 96.48 8 8 . 9 6  3.56 1424 .00  989.68 9836.B0 36054.90 18027.45 2 9 2 8 8 . 2 5  

GALLAGHER LEASE 

1986 65.37 56 .68  4.14 1656.00  1228.01 12280.10 29208.22 14601.61 2 8 5 3 7 . 7 1  
========================================================================================================================= 
TOTAL 16081.86 1 5 1 9 5 . 6 5  1 0 8 2 . 6 4  439056.00  180490.66 1804906.60 6335733.64 3167866.82 5 4 0 5 8 2 9 . 4 2  

AVERAGE/TON 0.07 28 .50  11.88 118~78 416.94 208.47 3 5 5 . 7 5  
========================================================================================================================= 

AVERAGE VALUE PER TON AT CURRENT PRICES [SEE ABOVE) - $ 5 , 4 0 5 , 8 2 9 . 4 2  
. . . . . . . . . . . . .  = $355.75/TON 

Prepared by James A. Briscoe 

"0 
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1 5 , 1 9 5 . 8 6  James A. Briscoe & Associates, Inc.'~ 
Tucson, Arizona 

© Copyright, 1982 by James A. Brlscoe & Associates, Inc. 
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Geology 
OLDER OR UND~ ERENTIKIED SI.IRFiC~L " 

~ S  HOLOCEI~ TO OUGOCE[~h - 
G i a d  ~ a d s t  Pl~loc. l iand Ptoc~e-- 
Ma~/a luv iumdhes s mcndess~r~ 
c d k ~ i m d  I nd Ide dtpl) i ~  Cene aly ~:~kt 

iolill~-~ ct l l is  ~cil~y~ I'n i ,~t ld 3%cla'i~ 
se~e~lnl~l~ i o h u d e d  o ro~l~m 

Bii ta t lPe ' s loe  neloRIxene) ~va~otls, 
p v m c . l ~ i ~ k s  and em ,n~ca:mnd~rl,'l~ 
"1~ lalcss ~ . ~ r d  mete s to a g.w h ~ t g ~  r a m s  
I rm~li laitielk Rndlime rr-all' dated at 0 I~, L0. 
and 3.~ m V dd  

inmiv, alal~i ~ tic i~ks  and ~ Ml~ily 

s~me very coars~ "e dspa~ poml~ry ~.~le~t e 
(Turke9 track porphyr~ an monn~ te m 0f 
Cooper, %1) Thcthli~ srn~tlyseleralra~rs 
to s~er~ tern o ere s D~ nd at 24, 25, 27, 33, 
a l ~  m y 

F.xtrusi~e ltWohte and r yoda te (Mlacer~ and Upper 
O ~ x e m - - L a  a ~ , ~ d s d t u ~ . p w x ~ f c  
~ k a  and sore rca a ed elx~'la'i~¢ rocks 
Li~ht~ ay to ~ !a h Pink ~tr~c to title.e rained, 
porphyiiticl Comm nya  ~ enstoahw 
thomand of me e th ck  Da ed at 23, 24, 25, 26, 
26..~, and 27 m y An ~ d  tlonal date of 47 m y, if 
substandat~d~ ma d ~ t  the pre~nee Of 
Eoc ~ n x : k s  n i h  Iowe m b e ~ o t i h e S O  
Vokanlcs of Coch". Co 

IJ~uerco g~o~ate ga, e ,a  ~ho(Oligocenean, 
~oeene?l--/~] v iu :  c o t r i m o n y ~ h - r e d  
deports of small, w~][ rou dnd nonvolcanis 
clasts M o s d y ~  ere t o a ~ t e ~ o f  
m t e~  thick 

UPPER CORD~I (LARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE) --Lovm 
• ,ol ame ~ks- -P,h~h~ ' o  nde~ e lava flo ,s, 
p~.ocbsfic ~ks, a~l scm ntercahted ep cla~: 
rocks Dated at 57 y Pc*sbly y o u r  age 

MAIN CORDILLERAN RAMIE', ~GNEOUS 
ROCKS: Porphynl~ a d a p t c h i l n s i ~ l s  
Paleocene and Uppe ; retac ous,--Mos% Male 
porphv~ to daci& porph ry a sro~ll s t ~  and 
p[u~s and ap~ne bnd~ no a ~ t e d  ~th oiher 
~arato stocks D a e  63, f~3, 64, and 65 
m,y 

Eluidtzed tht us  ve brecei e a c  Se unkno ~n, but 
penetrates, and hu u 9e han Uncle ~tm 
porphyry 

Rhyodad e iu:f and welded - n ~d~ parts ol 
SaleroFomadon, S g r o  Q rizLatim, and 
Bronco Volcanies a n  R I~,y Rhyolite. Cat 
Mountain RhyoNe of B 19 ~9) and Uncle Sam 
Prophyry. Includss Io a , s vz bndies and Iocally 
conains lragmen s of ot  ~o ks, Thlck~ss 
commonly ~ e r a  en~ - ~:e;s to ~veral 
hundreds of memrs Da d a~ 66(?), 70, 72, 73, and 
73 m,y. The Uncle Sa n t:~ Tombstone area, is 
dated 72 my .  

And * t i c  to dadtic ~ ¢ a r ~  b~e-oa --it.eludes pz~Is 
of S~em F o ~ t i o n  Sug~tr~ool Quart z Latite, and 
Bmmo VoJcar~cs.and ar o~ Demetho V0kar~cs 
and Sa~rbo~ Fo~t ion  of Courto~ht ( 1 °J58). 
C o r r o ~ y  cont~ns large blocks of e ~  rOCks 
and bc~y mcludas ~ s e c ~ n t m y  i~;M and 
intro i ~  ~ k s  E, evera t e ~  o~ n'~ters to ~everal 
hundreds of ~ tem thick in ~ s t  places, 

Lower qu rtz monzonlteandgraod~mlte Includes 
~me quartz diorite; appe rs in s~ l l  stocks 
Locally a s s ~  aled ~ t h  miaeralizahon. Dated at 70, 
71  72 73 74, 74, 74, and 76 my. The Schiefl]in 
granodorire at Tombstone is 72 my. 

E:i:  i:i:i 
P ~  

MOo 

Roads  and Highways 

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

. ~ + . ~ - ~ +  Southern Pacific Railroad 

Government  Reservation Boundary 

. . . . . . . . . .  Aqueduct  

^- - - - - - - -~ '  Cross  section line 

E x p l a n a t i o n  

B I S ~  FORMKno~ OR GROUP, 
~ T E D  (LOWER 
C~E' rACEOUS): - -L~ part d 
Fomla6on o~ C-io~. und tk i l .~ed ,  aad Idalld 
iock~-- I l i . iu ls  uppli I ~ l  d ~ b l ~  FomW~on. 
M ~ i  ~ ,  MIx~ ,  Ora l ,  a. Wio~ 

alld Tumw l i nch  Fomi6ons (nol tired in 
sllali~aphlc ~lquen~e) of the ~ie~,ee Gioup, 
. l t n t l  A r k o l  of BI l in l  and It~li lori (1~61), and 
AnSltc Alko~e. Condsii of ~ io l~t ish- 
ad lo t ,  l ray i~ l iom,  8 n d ~ i ~ ,  c o ~ t o m ~ .  

l lverai hun~ed m ~  I l i k  

GRANII~ AND I~JARI"Z MONZONn~ 
( J ~ l C ) - - S t o c k s  of p;nldsh cj~y coarse 
gr-~ned ~ k .  Loc~y ~r>.~ii  ~ valh 
r l~let~lat ian,  natal  at 140.148.149.149.150. 
153,160.161.167,178,185 m,y, 

Se~rne~i~j r~ks  (bos~ P~Tdan and 
P e ~ ) - - - c o n . s ~ i t s  of Epitaph ~;~ondte 
(Lo~r  Pem~n), Coa.a Umestone ( L o w  
Permian). and Eat~ F o ~ f i o n  (Lower Peimlan 
and Upper Penns~'~nlan), und~erenZlatnd. 
Epitaph Dolon~te is a dark. tO K~ht -gr~ s l~t l~ 
cher~ d c ~ e ,  I~mestom. marl, ~Isione, and 
~Psum, 120-280 r n m ~  thick Cc.Srla Limesth~ 
is a m ~ : ~  StaY. t h l c k . b ~ t ,  ~ i ~ J y  ckslt~j, 
and sparsely to~@hmtm Iho~tone 120-280 
~ter~s thick ~ m  Formation is a i~k.r~l 
,~ltston~, mndstone, shale, and ~ r~s t~ ,  Z2~-240 
meters thick. 

Horquil]a I J m t o m  (Upper and IV~ddle 
Penn.wl~nisn)--U~t-pthldsh~v, thish to thin- 
bnd&~, chortv, tc~detom En~stone and 
intercalated ~oala.brown m p,~e.mddish ~ay  
~tsttme thai i n c r ~  in abundance u ~ d ,  
T~pl~l]y 3@)-4SO ~ t e ~  thick 

SEDIMEI'~I'ARY ROCKS (MISSISSII~PIAN AND 
DEVONIAN)--Conslat s mainly of ~r~c~bmm 
IJme~one ( ~ p p l a n ) - - I o c ~ y  (Armsiron~ 
ard G~hormar~ 1974) called Escahmsa G ~  
and Is4aitm F o ~ t i o n  (Upper D.~o~an). 
ull:iiffl~enfiatnd In part of t l~ C ~  
Mountism also includes l~sa&se Formadon 
( ~  ,M~s.4Eoian) at~ ,orta/Forwa~on of 
Sab~% 1957a (Upper Da~n~n), In the 
Dm~oun Mount~ps and some adjacent hills also 
i~]uds~ Black ~m~e h . ~ o r , ~ ,  whose fauna 

coiiebdon show st lor l~ t  affintli2s with 
l~lsslppen ~Cks but wlach ~ y  include ~ n ~  
Pe~wlvanian  rocks. Eseabt osa Lim~to~ is a 
~c~um.~my, r n ~ s ~  to t hlc k.hedded, cc~n~nly 
crinoidal, che'ay, fossifilamus Emestone 93410 
~ t e r s  thick. Martin Fo~ t thn  is 6~k-  to thi~. 
bedded. ~rav to brovm ddonfite, gr~y sp~r ~Jy 
f ~ e r o m ~  and ~ ~41stom and s~ndsm~e 
90-129 ~ters  thick Paradise Forrr~t~n is a 
brown, foss~#erous, shely h ~ t o ~ .  Por~ 
Formabon is a black shale and Iimestom 6-11~5 
~ t e r s  thick ~ck Fti~ L i ~ t o r m  is pinldsh- 
~ray ]i~om ~ th  a ~ ~ and chort 
conglo~mte, ~ m ~ h  ~ 52 meters thick. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRIAN):--E] ~ Umesto~ 
( L o ~  Ordo,m~n and Upper Cambrian), A b d ~  
Formation fUpper and ~Tdc~e Cambhon). and 
Balsa Quartz (Middle Cambrian), 
und~ee~ndated,--B Paso IJraestor~ is a gcay, 
thin.bodded cherty ~ t h ~  and d~omite SO 
meters to about 220 meters thick Abfigo 
Formahon is a b ~ ,  thin.L'~d~d t h s s l ~ m  
Iimesto~. ~ndatone. quarndte, and ~.ale, 210- 
240 neters thick B~lm Quartzite is a b ~  to 
w1-~th or puip~sk~my, t h i c k~d~d ,  coar~- 
~ n n d  quarndte and ~r ,  dstona ~ a bas~] 
c o n o l o ~ t e ,  90-180 ~ t e r s  th~k To the east. 
equivalents of part of the Abdgo Formation and 
Bolsa Q%~r~iste isl+e known as the Coionado 
Sandstom. 
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St~ t r~ ta~  rocl~ ( I M m  and M ~ l ~  C,mlm~,)-- 
.~6~ F~,main (Upper a nd IV~c~ C.ani~anL 
~ Ei~Isa Quamlle (NMdi~ Ca~i~ndnl, 

GRANITC~, ROC:I~ tPREC./V~./~ V):--lv, m ~  
~r - ,~ Ind l  m-A q ~  m ~ ,  uof~ilthd m 

~ockl. uli~ ah~ blsm rrll sluclld. 

I~IL ~ (PIIE~ X)--Oixlle idol, 
i ~  and im~e ~ io¢I~ 
~ raek.~ n ~ l ~ i m e e ,  m e t a ~ i r i ~ t e  
con~io~ll, and Smlll Or~ ~ ~c~k 
dsthd id 1716 my. 

CONTACT--Dolt~I ~ concea~d. 

HORIZON--Dotind who~ c~ecl 

p A L I L ~  Showul9 ~p. Dotted where c ~  
i ~ 7  ba~ and bar ~ d ~ t h ~  sk~e 

Norn-a] 

Stdke.dip~Atrow cou#e s h ~  reisth~ &~plaee~nt  
Sirig~ anow s h ~  ~ n t  of ~ l lve  block 
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Me3sured:  .'Xlaleria! ,.,'hose qua l iw  and quant i ty  has'e been estirnated, within a 
margin of error  of less t i l th  .'20 percent ,  from analyses and measurements  
from closely spaced and geologically wel l -known sample sites. 

]ndicated:  .Material whose qual i tv  and quan t i ty  have been est imated par t ly  front 
sample analyses and measurements  and p a r d y  from reascmat31e geologic pro- 
jections. 

Demonst ra ted :  A collective term for the sum - f  materials  in !ruth measured and 
indicated resources  

Inferred:  Material  in unex ld . r ed  ht,t identified deposits whose qual i ty  and slzc 
have been es6mated  t,n the basis of geologic evidence and project ion.  

[dendt~ed-subeconomlc resources: Known  deposits not now economical ly  minable. 
Paramarglnah The portion of suhecont, mic resources that (a) is almost ec*nmni- 

rally producible or (h) is nol commerciall'~' available solely because of legal 
or political circumstances. 

Submarginal :  The  pm'tion of subeconomic resnurces which wnuld requi te  a std)- 
stantiall.y higher price (more than 1..5 timc~ the price ,at the time.of deter- 
mination) or a major cost-reducing advance ia technolog?' t<~ become ecunomir. 

Hypothetical resources: Undiscovered materials tha| may reastmal)ly he expected 
to exist in a known n|ininR dislrict  under  known geoh,gic coudi t i -ns .  Explora- 

tlon that confirms their existence and reveals q u a n t i t ) a ~ d  qt,:dily ,,~t! i '" ' -  
m h  their reclassificati,~n as a rescrs'e ,,r idernifi,,..d.subet-,:,t|,,~'Jic r,..-s*n:rcr 

Speculative resources: Undisco,.-ered materials that illay *,Ctll~ c chile[ in knt,~.tL 
types of dcposhs  in a [ave)table geologic setting where , , .  dicoverics have 
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r e s o u r c e s .  
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DEFINITION OF ORE RESERVE TERMS 

as used by James A. Briscoe & Associates, Inc. 

Measured Identified resources for which tonnage is computed from dimensions 
revealed in outcrops, trenches, worRings and drill holes, and for 
which grade is computed from the results of detailed sampling. The 
sites for inspection, sampling and measurement are spaced so 
closely~ and the geologic character is so well defined that size, 
shape and mineral content are well established. The computed 
tonnage and grade are judged to be accurate within limits which 
are stated, and no such llmit is judged to be different from the 
computed tonnage or grade by more than 20 percent. 

Indicated Identified resources for which tonnage and grade are computed 
partly from specific measurements, samples or production data, and 
partly from projection for a reasonable distance on the basis of 
geologic evldence. The sites available for inspection, measure- 
ment and sampling are too widely or otherwise inappropriately 
spaced to permit the mineral bodies to be outlined completely or 
the grade to be established throughout. 

Inferred Identified resources for which quantitative estimates are based 
largely on broad knowledge of the geologic character of the 
deposit, and for which there are few, if any, samples or 
measurements. Continuity or repetition is assumed on the basis of 
geologic evidence, which may include comparison with deposits of 
similar type. Bodies that are completely concealed may be 
included if there is specific geologic evidence of their presence. 
Estimates of inferred reserves or resources should include a 
statement of the specific limits within which the inferred 
material may lie. 

Hypothetical Identified resources for which tonnage and grade are poorly known. 
The sites available for inspection, measurement and sampllng are 
inaccessible or have not been thoroughly examined in the field. 
Generally all of the parameters necessary for calculating 
reserves [i.e. volume and grade) are based on geologic projections 
or assumptions. 

U.S. Geological Survey, 1975, Mineral Resource Perspectives 1975: U.S. Geol. 
Survey Prof. Paper 940. 

Prepared by JameJ A. Brtlcoe 

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

(c) Copyright, 1982 by James A. 8riscoe & Associales. Inc. 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON A R I Z O N A  

June 24, 1974 

TO: W.L. Kurtz 

FROM: J. R. King 

Review of Newmont Deep Exploration 
Tombstone District 
Coch ise  Coun ty ,  A r i z o n a  .. 

In January 1974, Sierra Mineral Management brought to ASARCO's attention the 
data Newmont obtained in their exploration of the Tombstone district. In 
the early 1950's Newmont had leased from the Tombstone Development Co. (as 
Sierra M. M. has now) the major portion of the Tombstone mining district and 
conducted exploration of the central district by using underground diamond 
drilling, some drifting, and surface drilling. 

Attached are copies of their geologic logs and cross-section maps of the two 
diamond drill holes which tested for mineralization at depth (----~2000' below 
ground surface). Core from four drill holes (#6, 7, 8, & 9) were casually 
inspected. Drill hole #8 was also logged by J. D. Sell and myself and our 
brief log is attached. 

It is provisionally interpreted that drill holes 6, 7, 8, & 9 encountered and 
were bottomed in Mississippian limestone (probably Escabrosa limestone) as the 
limestone is massive, without shaley interbeds, and uniform in grain sizejrather 
than the Pennsylvanian-Permian Naco group limestones. If this interpretation 
is correct, only the Devonian Martin Limestone and/or the Cambrian Abrigo 
Limestone remain as favorable horizons for replacement mineralization. 

All of these drill holes showed only weak, very sporadic calc-silicate 
alteration and associated, spotty sulfide mineralization. The alteration 
and mineralization is controlled by the andesite-granodiorite dikes. There 
is no evidence for pervasive or intensity increase in either alteration or 
mineralization with depth. 

It is reasonable to conclude, therefore, that economic replacement mineraliza- 
tion at depth in more favorable limestones is possible but not likely and the 
presence of a deep porphyry copper center (as suggested by J. C. Balla) is not 
indicated. 

At this time the Tombstone district does not warrant exploration drilling and 
John Beeder (geologist-Sierra Mineral Management) has been notified of ASARCO's 
f e e l i n g s .  

J R K : l b  
A t t a c h s .  

cc: JDSe l l  ~ ' f  

R, King 
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Southwestern Exploration Division 

February 4, 1985 

To: 

From: 

J.D. SelI/W.L. Kurtz 

F.R. Koutz 

Burt Devere Data 

Tombstone Mining District 

Cochise County, AZ 

W.D. Gay has turned up a number of geologic and assay w~rksheets, property 
maps, air photo enlargements with mylar geologic overlays in map file drawers 

from B.J. Devere's old office. I have inventoried these for D.A. Melhado 

who will file them in dead-storage in the hall closet in case the property/ 

environmental/PR situation improves and additional work is justified in the 

district. Many of the sheets were drafted to figures for B. Devere's 1977- 

80 Tombstone reports. 

- Tombstone & Charleston Mining District - Property Map. 1:24,000 

(mn 2738 dam). Claims numbered, colored + state P.P. 

- Coloring guide, above map 

- Old claim plat photo ~i"= 2000' 

- Claim plat - worksheet i" = 2000' 

- Claims - Charleston-Fairbank Area i" = i000' + topography 

- Generalized Stratigraphic Column I" = 500' 

- Contention - Empire dike - Fault Fissure zone i" = 200' + assays 

- X-Section thru Newmont DDH-8 & across Tranquility Fault zone i" = 200' 

- X-Section thru Contention Pump Shaft (E-W) I" = 200' 

- X-Section thru DDH-7 i" = 200' 

- Geologic map i" = 2000', colored, topo. 

- Geologic map: Central Portion, Tombstone i" = 500' 

- Alteration map, overlay: i" = 500' 

- Diagrammatic cross section A-A' i" = 500' N42E 

- Diagrammatic cross section X-X' i" = 500' N62W 

- Geologic overlay - compiled from photos - I" = 458.4" 

- SW-NE Assay Profile i" = I000' (Fig. 3) 
- W-E Assay Profile i" = i000' (Fig. 5) 

- W-E Hirshel Assay Profile (Fig. 4) 

- S-N Assay Profile (Fig. 6) 

- S-N Assay Profile (Fig. 7) 
- S-N Assay Profile - Bunker Hill (Fig. 8) 

- Mineral Zoning i" = 500' 

- Overlay: Assays - Zoning i" = 500' (3 sheets) 

- Long section along Ariz. Queen - Skip Shaft (D-D') i" = 200' 

- Start of Section thru Oregon-Prompter Fault i" = 200' 

- PMT - of Geology ~ i" = 500' 

- Overlay - plot of high-grade Dump Samples (i" = 500'?) 

- Overlay Geology 

- Generalized Section thru Tombstone Mining Dist. N30E i" = 2000'12/77 

- Structure Map: I" = 2000' overlay 
- Tombstone 7½' Quad Sample + Alt. overlay 



J.D. SelI/W.L. Kurtz February 4, 1985 
Page 2 

- Geologic overlay 7½' 
- Fox Prospect i" = 300' BJD June '78 (MVK 4049) 
- Fox Prospect 1" = 300' overlay (samples) 
- Fox Prospect i" = 300' Geology 
- Fox Prospect: Mylar Geol. overlay (to Air photos) 

Photos: 1/76 1:31680 Tombstone + Vicinity 
9 Air photo enlargements, 3 with Geologic mylar overlays ~i" = 500' 

FRK:mek F. R. Koutz 

cc: D.A. Melhado 



Southwestern Exploration Division 

April 25, 1985 

F. T. Graybeal 
New York Office 

Tombstone District, Arizona 

Jim Sell asked us to run down the publicity concerning the cyanide leach 
solution leak at the Tombstone Exploration Inc. mine plant. We couldn't 
find all of the references, but the four enclosed clips detail most of 
the circumstances. 

Within the last few weeks, short television and newspaper articles have 
questioned the Arizona Department of Health Services' inaction in the case. 
Apparently, no one from ADHS has been around to check the town wells since 
the first alarm last July, and someone in Tombstone alerted one of the 
newspapers. 

Asarco would undoubtedly provide a more inviting target than a nearly 
bankrupt small firm -- the Mission Mine is number six on ADHS's priority 
list for a waste water discharge permit. The new groundwater quality 
regulations have just gone into effect and Asarco is considered to be a 
major polluter in spite of our educational efforts. A plant with TEI's 
record would be hard to defend. 

JRS:mek 
encs. 

J " " i" 

J ham 

cc: J. D. Sell 
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P. URCO Southwestern Exploration Division 

May 15, 1985 

Mr. F. T. Graybeal 
New York Office 

TombstoneDistrict 
Arizona 

The Asarco files contain little information on the potential of the near 
surface values in the Tombstone District. Most of our work was toward 
the enriched ores at the water table and sulfides. Whether sufficient 
tonnage out of the surface narrow vein expressions could be secured as 
an aggregate for nominal production is questionable. The use of a large 
bit cable tool rig (or Becker drill type) might sample the area of the 
present open pit, and adjacent extensions, to a satisfactory degree to 
indicate tonnage-grade sufficient for a continued operation. Thus the 
district does contain some present exploration possibilities for con- 
tinued open pit operations. As noted in JRS's newspaper article, the 
open pit produced 5,262,271 tons of ore in 1981 through 1983. 

I agree with J.R. Stringham (April 25, 1985) that the cyanide leakage 
problem has not been resolved and that the liability may be more than 
Asarco cares to take on at this time. Of course, this pad could be 
moved to a new properly prepared site. 

I also believe that the Mining Department should evaluate the stripping 
and mining characteristics as, in the present Contention open pit, the 
easily accessable material has probably been mined and placed on the 
leach pads which are involved in the cyanide leakage problem. 

Whether the projected increase in grade with depth would compensate for 
the increased stripping needs to be evaluated, as will the question of 
old open stopes under the pit which produced about half the ore value, 
according to J.A. Williams, and their effect on mining activities. 

In Wednesday's Arizona Daily Star, copy attached, is an article on the 
Haber, Inc. and Houston Mining and Resources Inc.'s tentative work in 
the Tombstone District. Mr. Stringham's sources say that Houston-Haber 
are not part of the TEl ground. 

JDS:mek 
Atts. 

/ ~  . Q . a / 9  ~ 

/~..~-~"-James D. Sell 

cc: W. L. Kurtz 

J. R. Stringham 
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Ag RCO Southwestern Exploration Division 

October 24, 1988 

SWED Staff 

AGS Fall Field Trip, 1988 
Tombstone-Bisbee-Commonwealth 

The Guidebook for the 1988 Fall Field Trip of the Arizona Geological Society 
(149 pages, spiral bound) of October 22-23 has been placed in the Asarco 
Library. 

The trip covers the Tombstone-Bisbee-Commonwealth areas of Cochise County. 

Santa Fe Minerals has now tied up much of the patented and unpatented claims 
in the main Tombstone area and has three rigs busy. They are testing, by 
3000 foot drill holes, for replacement deposits in the Abrigo and Martin 
limestones; Peter Megaw, project geologist. 

At Bisbee, the PD group has five geologists working on the drilling, inter- 
pretation, and engineering studies coupled with the economic analysis. 
Reserves have been announced in the range of 170 million tons at 0.45% 
copper in this Cochise deposit (north of the Dividend Fault). They have 
announced that all the copper will be recovered in a Solvent Extraction 
plant. 

In the Gleeson area, Santa Fe has several core rigs busy. One "wag" said 
he wouldn't touch that area with a ten-foot pole and was glad his name would 
not be attached to the project. Apparently Jim Loghry is one of four con- 
sultants to the Santa Fe Gleeson project (he was not on the trip). 

The Commonwealth Mine at Pearce is now being prepared for drilling (and fund- 
raising) by Westland Minerals Corporation. The cyanide railings (±½ million 
tons at 2 oz./ton silver and 0.O1 oz./ton gold, very high silica) are 
presently being shipped to the PD Hidalgo smelter. 

H. Drewes, R. Newell, S. Eade, and J. Guilbert all combined to expound on the 
geology, mineralization, and on their thoughts to the group during the 
excellent days for an outing. 

JDS:mek 

. /  

James D. Sell 

cc: W.L. Kurtz 



Santa Fe Pac i f ic  Min ing ,  Inc. 

[ 

6200 Uptown Blvd. N.E., Suite 400 
Box 27019 
Albuquerque, New Mexico 87125 
505/881-3050 

November 2, 1989 

S a n t a  F e  P a c i f i c  M i n i n g ,  Inc .  
Box 27019 

Fred J. Jenkins 
Manager Mineral Exploration 
S.W. Region 

Santa Fe Pacific Mining, Inc. is undergoing some 
organizational changes that will focus exploration activity 
around our land base in northern Nevada. As a result, a 
number of mature exploration projects are available for sale, 
lease or preferably joint venture. Many of the projects have 
discoveries with some short term production potential. What 
follows are executive summaries on properties which are 
furthest along. Others which are not summarized herein are in 
the very grassroots stage with the exception of three 
industrial mineral properties which are in the delineation and 
marketing phase. These include ceramic grade feldspar, clay 
and limestone. Large blocks of grant land minerals will also 
be available for lease in southern and northern California and 
Arizona. A 150,000 acre parcel of fee surface and minerals is 
for sale in the Hualapai mountain area of Mohave County, 
southeast of Kingman, Arizona. 

AJfbuquerque, New Mexico 87125 
(505) 881-3050 

A Santa Fe Southern PacJfic Company :~ 

Confidentiality agreements are enclosed for the six properties 
described should you wish to examine any of these in detail. 
Please note the Gunnison Gold Belt and Hahn's Peak has some 
area of interest which are shown on attached maps. 
Negotiations concerning sale, lease or joint venture will be 
coordinated through Dale Trubey - Director of Land or Ken 
Sageser - Vice President Exploration in Albuquerque. Fred 
Jenkins should be contacted to set up appointments for data 
review, field visits or further discussion regarding the 
technical aspects of the projects. 

A Santa Fe Pacific C o m p a n y  
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TOMBSTONE PROJECTr 
COCHISE COUNTY, ARIZONA 

Santa Fe Pacific Mining's Tombstone project is 16cated 65* 
miles southeast of Tucson, and 20 miles northwest of Bisbee, in 
central Cochise County, Arizona. Patented mining claims, leased 
from Tombstone Development Company in 1987, cover the bulk of the 
historic mining district which lies immediately south of the town 
of Tombstone (Figure i). Production is estimated to have been 
2.9 MMT of ore which yielded, with poor recovery methods, 29.8 MM 
oz of silver, 248 M oz of gold, 35.7 MM ibs of lead, as well as 
considerable quantities of copper, zinc, and manganese. Since 
1911, exploration in the district has been very limited; the 
small drilling programs that were undertaken were largely 
confined to areas above the water table, approximately 500 feet 
below the surface. 

The ores exploited in the district occurred primarily in the 
Cretaceous Bisbee formation which blankets the entire basin to a 
depth of 500 to 600 feet. Within the Tombstone basin, the Bisbee 
is underlain by in excess of 4000 feet of Paleozoic carbonate 
rocks ranging in age from Cambrian to Permian. Production 
records verify an increasing gold to silver ratio with depth in 
several parts of the district. 

The style, geometry, mineralogy, and geochemical zoning of 
the known mineralization in the Tombstone district are typical of 
the upper or outer fringes of a large CRD system. That the bulk 
of known mineralization occurs in the thin limestone units of the 
Bisbee formation, suggests that larger CRD orebodies may have 
been developed in the thick Paleozoic carbonate section known to 
underlie the Cretaceous in the Tombstone basin. These carbonates 
host substantial CRD ore elsewhere in southeastern Arizona, most 
notably in the Bisbee-Warren district. 

! 

The results of surface and underground mapping and sampling, 
as well as a review of the records and literature, established 
several types of drill targets: fissure-replacement veins, 
chimney and manto replacements, and breccia pipe-related ore. 
These targets are schematically illustrated in figure 2. To 
date, only a very minimal amount of drilling has been completed 
in an attempt to evaluate a few of the above target classes. 
Seven core holes have been completed, with an aggregate footage 
of 19,041 feet. Basic results demonstrate the presence of ore 
grade mineralization and general viability of the exploration 
concept. The best thick intercept to-date is 23.5 feet @ 6.5% 
Pb, 2.6% Zn, 0.6% Cu and i.i oz/T Ag on a replacement vein while 
a high grade thin, shear bounded intercept on a chimney target 
assayed 17.3% Zn, 3.2% Pb, 0.8% Cu and 31.0 oz/T Ag over 0.5 
feet. 



Some potential for shallow high grade mineralization still 
occurs. A breccia pipe at the 300 level of the Empire Mine 
appears undeveloped below and exposures suggest a 75 foot 
diameter. Grab samples of the breccia assayed up to .15 oz/T Au 
and 21.7 oz/T Ag while proximal CRD mineralization assayed up to 
.36 oz/T Au and 8.6 oz/T Ag. There is a reasonable chance a mill 
will be constructed in the next two years at Courtland, 15 miles 
to the east, on SFPM's Star Hill orebody, thereby providing 
potential for a short term opportunity while continuing 
exploration for the deeper Paleozoic hosted mantos or chimneys. 

SFPM is looking for a joint venture partner who will 
continue to explore the property by putting money into the 
ground, looking at both shallow resources and completing drill 
holes that offset mineralized intercepts or target other 
stratigraphic/structural plays. Holding costs for the core of 
the Tombstone district is around $50,000. In order to earn a 50% 
interest, the prospective partner should be prepared to spend $2 
million over a several year period with the right to back out at 
the end of any approved program. 

GUNNISON GOLD BELT 
GUNNISON COUNTY, COLORADO 

Santa Fe controls or owns over i00 unpatented mining claims 
in three target areas within the Gunnison Gold Belt, a 30X15 mile 
belt of Precambrian volcanosedimendary rocks and intrusives that 
lie just south of Gunnison, Colorado. During the mid to late 
1970's the area was well explored for massive sulfide deposits 
but not much attention was given to the gold occurrences largely 
due to their vein-like style. In the late 1980's Santa Fe 
reexamined the gold potential of the district and has confirmed 
the presence of mineralization which typifies a model consept 
that allows for the presence of a world class gold deposit. Very 
shallow reverse circulation drilling (± i00 feet) and trenching 
results support this innovative idea. Gold values range from 73 
feet of .015 oz/T to 4 feet of 0.7 oz/T in drill holes and 180 
feet of .033 oz/T with five foot intervals over 0.2 oz/T in 
trenches. Mineralization is not vein related and is atypical of 
previously mined gold. 

The property potential is suited to any company who wishes 
to capitalize early on into a newly proven exploration concept 
that could result in discovery of a major new gold camp. In 
addition a small amount of open pittable material (200,000 tons @ 
.05 oz/T Au) may be available on one property. 
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TOMBSTONE PROJECT, 
COCHISE COUNTYt ARIZONA 

Santa Fe Pacific Mining's Tombstone project is located 65 
miles southeast of Tucson, and 20 miles northwest of Bisbee, in 
central Cochise County, Arizona. Patented mining claims, leased 
from Tombstone Development Company in 1987, cover the bulk of the 
historic mining district which lies immediately south of the town 
of Tombstone (Figure i). Production is estimated to have been 
2.9 MMT of ore which yielded, with poor recovery methods, 29.8 MM 
oz of silver, 248 M oz of gold, 35.7 MM ibs of lead, as well as 
considerable quantities of copper, zinc, and manganese. Since 
1911, exploration in the district has been very limited; the 
small drilling programs that were undertaken were largely 
confined to areasabove the water table, approximately 500 feet 
below the surface. 

The ores exploited in the district occurred primarily in the 
Cretaceous Bisbee formation which blankets the entire basin to a 
depth of 500 to 600 feet. Within the Tombstone basin, the Bisbee 
is underlain by in excess of 4000 feet of Paleozoic carbonate 
rocks ranging in age from Cambrian to Permian. Production 
records verify an increasing gold to silver ratio with depth in 
several parts of the district. 

The style, geometry, mineralogy, and geochemical zoning of 
the known mineralization in the Tombstone district are typical of 
the upper or outer fringes of a large CRD system. That the bulk 
of known mineralization occurs in the thin limestone units of the 
Bisbee formation, suggests that larger CRD orebodies may have 
been developed in the thick Paleozoic carbonate section known to 
underlie the Cretaceous in the Tombstone basin. These carbonates 
host substantial CRD ore elsewhere in southeastern Arizona, most 
notably in the Bisbee-Warren district. 

The results of surface and underground mapping and sampling, 
as well as a review of the records and literature, established 
several types of drill targets: fissure-replacement veins, 
chimney and manto replacements, and breccia pipe-related ore. 
These targets are schematically illustrated in figure 2. To 
date, only a very minimal amount of drilling has been completed 
in an attempt to evaluate a few of the above target classes. 
Seven core holes have been completed, with an aggregate footage 
of 19,041 feet. Basic results demonstrate the presence of ore 
grade mineralization and general viability of the exploration 
concept. The best thick intercept to-date is 23.5 feet @ 6.5% 
Pb, 2.6% Zn, 0.6% Cu and I.i oz/T Ag on a replacement vein while 
a high grade thin, shear bounded intercept on a chimney target 
assayed 17.3% Zn, 3.2% Pb, 0.8% Cu and 31.0 oz/T Ag over 0.5 
feet. 

% 



Some potential for shallow high grade mineralization still 
occurs. A breccia pipe at the 300 level of the Empire Mine 
appears undeveloped below and exposures suggest a 75 foot 
diameter. Grab samples of the breccia assayed up to .15 oz/T Au 
and 21.7 oz/T Ag while proximal CRD mineralization assayed up to 
.36 oz/T Au and 8.6 oz/T Ag. There is a reasonable chance a mill 
will be constructed in the next two years at Courtland, 15 miles 
to the east, on SFPM's Star Hill orebody, thereby providing 
potential for a short term opportunity while continuing 
exploration for the deeper Paleozoic hosted mantos or chimneys. 

SFPM is looking for a joint venture Partner who will 
continue to explore the property by putting money into the 
ground, looking at both shallow resources and completing drill 
holes that offset mineralized intercepts or target other 
stratigraphic/structural plays. Holding costs for the core of 
the Tombstone district is around $50,000. In order to earn a 50% 
interest, the prospective partner should be prepared to spend $2 
million over a several year period with the right to back out at 
the end of any approved program. 

GUNNISON GOLD BELT 
GUNNISON COUNTY, COLORADO 

Santa Fe controls or owns over I00 unpatented mining claims 
in three target areas within the Gunnison Gold Belt, a 30X15 mile 
belt of Precambrian volcanosedimendary rocks and intrusives that 
lie just south of Gunnison, Colorado. During the mid to late 
1970's the area was well explored for massive sulfide deposits 
but not much attention was given to the gold occurrences largely 
due to their vein-like style. In the late 1980's Santa Fe 
reexamined the gold potential of the district and has confirmed 
the presence of mineralization which typifies a model concept 
that allows for the presence of a world class gold deposit. Very 
shallow reverse circulation drilling (± i00 feet) and trenching 
results support this innovative idea. Gold values range from 73 
feet of .015 oz/T to 4 feet of 0.7 oz/T in drill holes and 180 
feet of .033 oz/T with five foot intervals over 0.2 oz/T in 
trenches. Mineralization is not vein related and is atypical of 
previously mined gold. 

The property potential is suited to any company who wishes 
to capitalize early on into a newly proven exploration concept 
that could result in discovery of a major new gold camp. In 
addition a small amount of open pittable material (200,000 tons @ 
°05 oz/T Au) may be available on one property. 
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P.SARCO Great Basin Exploration Division 

February 8, 1994 

TO: J.D. Sell 
Tucson Office 

Tombstone, AZ 
Properties 

Attached is a description of several Tombstone (AZ) 
properties being offered by Excellon Resources. It is your 
decision whether these properties are worth pursuing. Also 
attached is the requested claim map for the Courtland-Gleeson 
property. Please note that this map is confidential and not for 
public information. 

Thanks for faxing your schedule of future activities and 
status of present investigations. 

Yours truly, 

Peter G. Vikre 

PGV:ks 
Attachments 



Rex E. Loesby, P.E. 
19288 East Hickock Dr., Parker, CO 80134 
Tel: (303) 840-7812 Fax: (303) 840-7816 

January 31, 1994 

Mr. Peter Vikre 
Asarco 
510 East Plum Lane 
Reno, NV 89502 

Dear Peter: 

Enclosed is a Properties Summary for the Tombstone District Projects near Tombstone, 
Arizona. The package includes six projects in the Tombstone area, one of which is a surface 
mineable gold target in more advanced stages of development. The other five properties are 
earlier stage targets with significant indications of mineralization and merit further 
investigation. 

As usual, I have a finder agreement with the owner that calls for my fee to be paid by the 
owner. Please let me know if you would like to investigate any or all of the properties. 
Thank you. 

Sincerely, 

Rex E. L o e s b ~  



TOMBSTONE DISTRICT PROJECTS 

PROPERTIES SUMMARY 

Prepared by Rex E. Loesby, P. E. 

January 1994 

While the information contained in this Property Summary has been reviewed and is believed to aeonrately refleet the reports delivered to Mr. Loesby by the owners of the properties 
described herein and others, as well as information gathered in conversations with the owners of the properties described herein and others, Mr. Loesby expressly disclaims any and all 
liability for representations, expressed or implied, euntained in, or omissions from, this report or any other written or oral communication transmitted to any interested party in the course 
of the reader's evaluation of the properties described herein. The reader should rely upon his or her own evaluation of the property and independently verify all of the information presented 
in this summary report before taking any action with respeet to the properties. 

NEITHER THIS DOCUMENT NOR ITS DELIVERY TO THE READER SHALL CONSTITUTE OR BE CONSTRUED TO BE AN OFFER TO SELL ANY OF THE SECURITIES 
OF ANY COMPANY. SUCH AN OFFER CAN ONLY BE MADE BY THE DELIVERY OF AN OFFERING MEMORANDUM BY SUCH COMPANY TO THE PROSPECTIVE 
INVESTOR. 

For information, contact Rex E. Loesby at 19288 E. Hiekoek Dr., Parker, CO 80134, Tel: 303-840-7812, Fax: 303-840-7816 



i. INTRODUCTION 

The Tombstone District Projects, controlled by Excellon Resources of Toronto, consist of six separate 
mineral properties, all near the town of Tombstone, Cochise County, Arizona (please see the attached map). 
A seventh, the Robbers Roost Project, was recently optioned by a major mining company. The properties 
are shown on the attached map. Tombstone is located approximately 70 miles southeast of Tucson, Arizona 
on US Highway 80. The properties are held by Excellon subject to the terms of a number of lease 
agreements with the underlying owners. Details of the leases are available to interested parties from 
Excellon. 

The TDC Lease area has had the most significant exploration and mining activity and is in the most 
advanced stage of development of all of the projects described in this report. Excellon has held the property 
for a number of years, during which time it and joint venturers have performed extensive geologic 
evaluations including substantial drilling programs. 

The Tombstone district was previously thought to be a mid-Tertiary aged epithermal silver-lead-zinc district 
of limited size and potential. More recent work shows it to be of Laramide age. Mineralization is 
associated with volcanism and related caldera formation, and alteration assemblages are characteristic of 
porphyry copper deposits. Five such potential porphyry copper centers in the Tombstone area have been 
acquired by Excellon in addition to the core TDC Lease area. ExceUon's consultants are Dr. John M. 
Guilbert, Professor Emeritus, The University of Arizona, and James A. Briscoe, President, JABA, Inc., both 
recognized authorities on ore deposit geology. A very detailed report on the Tombstone District and 
Guilbert's/Briscoe's recommendations for development programs on all of Excellon's holdings is available 
to interested parties from Excellon. 

ExceUon offers each property separately, or will consider combining some or all of the properties in a single 
package. ExceUon offers these properties to a joint venture partner or purchaser under terms which might 
include an initial cash payment with minimum spending requirements for development. On full development 
of any of the properties, Excellon offers a direct interest which could ultimately amount to majority control 
of that property. 

The following two sections describe the properties. The first section concentrates on the TDC Lease Project 
area as it has had significant past mining activity and the data available from drilling and geologic 
evaluations are quite extensive. The second section describes each of the outlying properties. 

II. TDC LEASES 

Property Description: The TDC Leases project area includes the original gold/silver discoveries and mines 
that were the reason for the building of the town of Tombstone, Arizona in 1877. The property consists of 
89 patented and 59 tmpatented lode claims just south and immediately adjacent to the town of Tombstone. 

Reserves: During the first half of 1993, 86 reverse circulation holes were drilled. Approximately 50 
percent of this drilling was adjacent to and within a previously mined open pit area. This drilling suggested 
a geologic resource of 1.2 million tons grading 0.063 opt gold equivalent. An additional deeper geologic 
resource of 289,000 tons grading 0.098 opt gold equivalent was also identified. Excellon's partner in the 
drilling became discouraged when the most prolific gold zone appeared to fade abruptly to the west and 
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chose to abandon their interest in the area. Subsequent analysis by Briscoe revealed there was a failure to 
take into account a major strike slip fault which offset the gold zone some 400 feet to the south. Further 
examination of this data plus data from previous work suggest there is the potential to develop in excess of 
600,000 ounces of gold equivalent within the disturbed ground in and around the old open pit area. 
Furthermore, the potential exists on other partially tested and untested ground which, according to Briscoe, 
could contain more than 1.5 million ounces of gold equivalent. 

Metallurgy: Based on prior operators' experience, the gold ores of the project are known to respond 
favorably to heap leaching with high recovery rates. 

History_~." Initial gold discoveries of gold and silver were made in 1877. From 1877 to 1907, gold production 
was 194,000 ounces and silver production was 24 million ounces. During the past 20 years, numerous 
attempts have been made to re-develop mines in the district. The property was developed in 1980 by 
Tombstone Exploration Inc. (TEl) and it produced an estimated 100,000 ounces of gold equivalent from 
1980 to 1984. In 1989 a Merrill Crowe processing plant was installed on the property by Cowichan 
Resources, Inc., but under-capitalization resulted in a closing of operations late in 1989. Excellon acquired 
an option on the property in 1990. 

Planned Development Work: An exploration program has been recommended by Briscoe. The program 
is estimated to cost approximately $200,000 and would consist of geochemistry, geophysics, and 10,000 feet 
of scout drilling to broadly outline ore zones. A follow-up definition drilling program totalling 
approximately 20,000 feet is estimated to cost $260,000. 

Infrastructure: Mine utilities, services and skilled labor are readily available in the area. A 3,000 tpd 
Merrill-Crowe processing plant was installed on the property in 1989 by a previous owner. The plant 
remains and could be made operational with minimal expenditures. 

Permitting: All permits are in place for both the mining and leaching operation. The people of the town 
of Tombstone seem very supportive of a mining operation at the sight. 

III. OTHER PROPERTIES 

The other five properties held by Excellon in the Tombstone area include the Walnut Creek Porphyry 
Centre, the State of Maine Porphyry Centre, the Johnson Ranch Property, the Zebra Property, and the 
Prompter Ridge Property. With respect to these five properties, Guilbert writes: 

"Potential in the district is for carbonate-hosted replacement-type porphyry copper 
mineralization at intermediate to moderate depth and perhaps great depth; shallow chalcocite 
blanket porphyry type mineralization; statigraphically and structurally controlled carbonate 
replacement lead-zinc-silver mineralization; similarly controlled gold of low grade to high 
grade; volcanic-hosted disseminated precious metal mineralization; supergene enriched 
volcanic and sediment hosted intermediate to high grade precious metal mineralization; and 
porphyry-copper-associated distal sediment or volcanic hosted gold mineralization." 

All of the five properties are early stage exploration targets where there are significant indications of 
mineralization that merit further investigation. Guilbert and Briscoe have designed integrated exploration 
programs for all of the properties including geophysics, geochemistry, biogeochemistry, and drilling to test 
the areas. 
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Walnut Creek Porphyry_ Centre, Prompter Ridge Distal Gold Target: The Walnut Creek property is located 
east of and immediately adjacent to the town of Tombstone, while the Prompter Ridge property is located 
southeast of the TDC Lease property. Guilbert writes: 

"Although (the Walnut Creek) suspected porphyry center is under alluvium cover, zonation 
of precious metals in exposed rocks around the projected center is similar to recently 
recognized haloes around better exposed porphyries.., new orthophotography showed that 
the Prompter fault is not straight as it has been mapped previously, but rather is concave 
to the north. It lines up with the north to northeast concave Lucky Cuss fault system. The 
combination of the two faults describes an arcuate structure, the centroid of which is the 
projected Walnut Creek Porphyry Center. These faults localize manganese-silver 
mineralization that may reasonably be interpreted as the outer part of a porphyry alteration 
zonation. Recent gold discoveries at Chimney Creek, Bingham Canyon, and the adjacent 
Barney's Canyon, and studies on these and other areas by Osterberg and Guilbert (1989), 
Sillitoe and Bonham (1990), and Schuh and Guilbert (1993), show that there can be a distal 
gold zone around porphyry systems hosted by carbonate and pelitic sedimentary rocks. 
According to Sillitoe and Bonham (1990), these gold halos occur up to a radius of 5 km 
away from the porphyry center... Such an outer gold center appears to have been 
discovered by Santa Fe Pacific Mining in the spring of 1992 in the area south of the 
Prompter Ridge Mine. 

State of Maine Mine Porphyry_ Centre: Located two to three mile west of the town of Tombstone, just north 
of the Robbers Roost Project Area. Geochemical sampling by Newell (1974) showed a significant 
molybdenum anomaly over this area and mapping shows wide hydrothermal veins in Uncle Sam tuff. Vein 
area is greater than in the Tombstone center. The property has a thin veneer of intracaldera tufts that are 
mineralized with silver and gold. Copper values increase at shallow depths. A full section of folded 
Paleozoic and cretaceous sediments is known to underlie the volcanics. Guilbert and Briscoe believe this 
mineral zone may be the upper portion of a porphyry copper centre. Enriched gold and silver mineralization 
in broad zones, perhaps of bonanza grades, perhaps underlain at significant depth by porphyry copper 
mineralization, comprises the potential of the area. Successful exploration could define shallow depth 
surface mineable silver-gold zones, underlain by polymetallic underground mineable replacement deposits 
of significant size. 

Johnson Ranch Porphyry Anomaly: Located eight to ten miles directly south of the town of Tombstone. 
The block is comprised of 66 unpatented lode mining claims totalling 1,366 acres. The claims are staked 
over a silver-molybdenum anomaly defined by Newell (1974) in his mesquite twig geochemical sampling, 
a pattern similar to that over the main Tombstone porphyry center. This suggests another Tombstone-like 
porphyry system on the property. If so, it is hidden beneath Quaternary soil and alluvium. 

Zebra Property: Located three to four miles southeast of the TDC Lease property. Guilbert writes: 
"Another significant occurrence of the distal Tombstone gold zone is at the Zebra Property... There, 
disseminated invisible (Carlin style?) gold of up to an ounce per ton on the surface is disseminated in the 
Upper Paleozoic Naco formation." Minor jasperoid is associated with gold apparently disseminated in silty 
limestone along structural features. Anomalous gold in surface samples occurs over several square miles 
in the Zebra project area. Some geophysics has been done and limited near surface drilling has indicated 
100,000 tons of material at 0.09 opt gold in one small area. 
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