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SUMMARY 

The Tombstone Mining District, then in Arizona Territory, was 
discovered by Ed Schiefflin, son of California 4ger's, in 1877. 
Tombstone, though isolated and subject to maurading Indians and 
outlaws in its early days, was affected by world events through 
their effect on silver prices. Almost exactly coinciding with 
Schiefflin's discovery of rich silver mineralization at 
Tombstone, silver prices began a decline in 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, during 
which time 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. 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 Consolidated Mines subsidairy, in 1911. 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 institu­
ted 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 properties have been operated and explored 
only sporadicalLy from the end of World War II to the present 
time. 

Tombstone has primari ly been a silver camp, though significant 
gold and lead, and subordinate copper, zinc and manganese has 
also been produced. Production has c~me 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 primari ly 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% coppe r and sma II amounts 0 f zinc and manganese. App ro xi­
mate ly 1.25 mi lli on tons of ore was produced, though thi sis an 
estimate, since in the early most productive years, no aocurate 
record of tonnage was maintained. 

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

James A. Briscoe & Associates, Inc. 
Tucson, Arizo na 
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Page 2 

and a 

James Gilluly believed the mineralization at Tombstone to be of 
Mid-Tertiary age. More recent atomic age dates, show the 
intrusive rocks within the Tombstone area to range from 74 
milLion to 63 miLLion years in age, thus fixing the aga of th& 
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 alte.ration systems 
appear to be responsible for all metalization within the caldera 
complex, including the precious metal mineralization at Tomb­
stone. Tombstone occupys the outer northeast rim of the caldera. 
Geologic and aeromagnetic projections along the caldera margin, 
suggest potential for additional mineral zones, such as Tomb­
stone, around the periphery of the caldera. Some 45 square 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 at Tombstone, in terms of $400 gold, $10 
silver, $.50 lead, $1.00 copper and $.40 zinc, is approximately 
$463 million dollars. Geologic evaluation of ore bearing struc­
tures within the Tombstone Basin suggest that mineralization 
similar to that previously produced could aggregate approximate­
ly $3 billion, within the oxide zone, within 1,000 feet of the 
present surface. An open pitable ore body, in the range of 54 
million tons of $25 per ton combined gold and silver, aggrega­
ting approximately $1 bi llion for the metal in place, is thought 
to be present along the Tranquility-Contention Zone, south of 
the town of Tombstone. An open pit mine is currently producing 
this grade of material on a lease from the Tombstone Development 
Company, at a rate of approximately 3,000 tons per day. 

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

James A. Briscoe & Associates, Inc. 
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SUMMARY Cant ••.•• 

Mesothermal replacement deposits, primari ly of zinc and lead in 
the upper Paleozoic section, and copper in the lower Paleozoic 
section beLow Tombstone, are thought to exist. Though the 
Lead-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, 
S i l v e r Bel l t Y pea n des i t e san d r h y 0 lit e s. Z'i n c ~ lea dan d cop per 
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 mi les of state 
leases. 

James A. Briscoe & Associates, Inc . 
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SUMMARY OF TOTAL RECORDED PRODUCTION AT TOMBSTONE 
1B79 TO 1937 
CALCULATED TO CURRENT VALUES - 5400 GOLD , $10 SILVER , $1.00 COPPER, $.50 LEAD , $.40 ZINC 

--=.================ === ========================= ====== 

TOTAL 
VALUE OF CALCULATED CALCULATED CALCULATED 

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

SDURCE & YEAR PRODUCED PRODUCED S400/0Z. PRODUCED 51010Z . PRODUCED 

J. B. TENNEY 

1B79 TO 1!1l7 2B400,000 192356 76942400 2433B159 2433B1590 31B05070 

MINERAL RESOURCES OF 
THE UNITED STATES 

1!1lB TO 1 934 8138571 57971 231B8400 6659692 66596920 23767829 

TOMBSTONE DEVELOPMENT 
TOMBSTONE MINING CO'S. 

1935 TO 1936 564437 6375 2550000 390305 3903050 3197305 

TOMBSTONE EXTENSION 

1930 TO. 1937 374972 10B3 433056 1080491 10B04907 6335734 

TOTAL 37477900 257785 103113B56 3246B647 324686467 65105938 

AVERAGElTON - - 0.21 82 .22 25.89 258.90 51.91 

- NO RECORDED PRODUCTION 

--TOTAL TONNAGE ASSUMED TO 8E - 1254097 

Prepared by James A. Briscoe 

CALCULATED 
POUNDS OF 

VALUE AT COPPER VALUE AT 
5.501LB. PRODUCED $1 .00lLB. 

15902535 NRP- NRP 

11B83915 2358485 2358495 

1598653 157536 157536 

3167867 NRP NAP 

32552969 2516031 2516031 

25.96 2.01 2.01 

CALCULATED TOTAL 
POUNDS OF CURRENT 

ZINC VALlE AT VALUE OF 
PRODUCED $.4O/LB. PROOUCTION 

NRP NRP 336226525 

1058234 423294 104451023 

NAP NAP 8209239 

NRP NAP 14405829 

1058234 423294 463292616 

0.B4 0.34 369.42 

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

© Copyrlghl , 1982 by James A. 8rlscoe & Assoclales, Inc. 
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PRODUCTION OF THE TOMBSTONE MINING DISTRICT 
1879 TO 1907" 
CALCULATED TO CURRENT VALUES - $400 GOLO, $10 SILVER & $.50 LEAO 

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

YEAR 

1879-1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897-1901 
1902-1906 
1907 

TOTAL 
VALUE OF 

PRODUCTION 
IN YEAR 

PRODUCED 

2318567 
5040633 
5202876 
2881900 
1380788 
1320976 
1050000 

600000 
600000 
250000 
600000 
674650 
490000 
450000 
300000 
300000 
300000 

1539610 
2550000 

550000 

CALCULATED· · 
OUNCES OF 
GOLD @14% 

OF TOTAL 
PRODUCED 

15704 
34141 
35240 
19519 

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

10428 
17271 

3725 

CALCULATED"'· 
DUNCES OF 

SI LVER @81% 
VALUE AT OF TOTAL 
S400/0Z. PRODUCED 

6281555 1633078 
13656287 3613197 
14095842 3696780 

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

677310 215426 
1625544 462857 
1827789 551986 
1327528 456207 
1219158 467308 

812772 244890 
812772 373846 
812772 357353 

4171174 2078474 
6908563 3500847 
1490082 675000 

CA LCU LATE D·' 
POUNDS OF 

LEAD·" @S% 
VALUE AT OF TOTAL 

$10/0Z. PRODUCED 

16330776 2318567 
36131971 5250659 
36967803 5309057 
21221264 3351047 
10167621 1865930 

9999912 1651220 
8590909 1141304 
4959184 6611667 
5170213 681818 
2154255 320513 
4628571 666667 
5519864 784477 
4562069 597561 
4673077 608108 
2448900 454545 
3738462 468750 
3573529 500000 

20784735 1877573 
35008475 2771739 

6750000 518868 

VALUE AT 
S.50/L8. 

1159284 
2625330 
2654529 
1675523 

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

1385870 
259434 

TOTAL 
CURRENT 

VALUE OF 
PRODUCTION 

23771615 
52413588 
53718174 
30704547 
14841472 
14404363 
12006264 

6918061 
7136666 
2991822 
6587449 
7739891 
6188377 
6196289 
3488945 
4785609 
4636302 

25894695 
43302907 

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

TOTAL 28400000 192356 76942429 24338159 243381589 31805070 159025~ 336226552 

AVERAGE/TON···· 0.32 126.48 40.01 400.07 52.28 26.14 552.69 
===================================================================================================================== 
."UNPU8LISHEO FIGURES & ESTIMATES COMPILEO 8Y J.B. TENNEY FROM OLO COMPANY REPORTS", ARIZONA BUREAU OF MINES, 

GEOLOGICAL SERIES, NO. 10, BULLETIN NO. 143 [8UTLER & WILSON] 

··AS REPORTEO 8Y BUTLER & WILSON, "THE PRODUCTION OF THE TOMBSTONE DISTRICT BY VALUE WAS A8DUT B1% SILVER, 14% GOLO 
AND 5% LEAD, WITH MINOR COPPER AND MANGANESE". THE METAL PRODUCTION IN THIS TABLE WAS CALCULATED BY MULTIPLYING 
THOSE PERCENTAGES BY TOTAL OOLLAR PROOUCTION, AND THEN DIVIDING THE RESULTING FIGURE 8Y THE METAL PRICE FOR THAT 
YEAR TO YIELD A CALCULATED PRODUCTION IN TROY OUNCES, OR POUNDS . 

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

····ASSUME TONNAGE MINED FROM 1879 TO 1907 EQUAL TO THAT FROM 190B TO 1934 - 608345 TONS 

f 
Prepared by James A. Briscoe 

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

© Copyrlghl. 1982 by James A. Briscoe & Associates. Inc. 
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PRODUCTION OF THE TOM8STONE MINING DISTRICT 
1008 TO 1934· 
CALCULATED TO CURRENT VALUES - $400 GOLD , $10 SILVER, $1.00 COPPER, $ .50 LEAD & $ .40 ZINC 

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

GOLD VAWE AT SILVER VALUE AT COPPER VALUE AT 
YEAR TONS (OUNCES) $400/ 0Z. (OUNCES) $10/ 0Z . (POUNOS) $1 . 0UlLB. 

1008 51266 4106 1642304 357414 3574140 7608 7608 
1909 27123 2280 911832 201700 2017000 27706 27706 
1910 4619 1062 424712 116520 1165200 31163 31163 
1911 8797 2155 862196 224098 2240980 68209 68209 
1912 7405 1363 545272 158377 1583770 27723 27723 
1913 5760 1230 491824 126392 1263920 10657 10657 
1914 6063 1380 552144 108868 1088680 14217 14217 
1915 0003 1216 486404 100115 1001150 36075 36075 
1916 57200 3950 1580144 343453 3434530 131546 131546 
1917 57474 3373 1349220 444139 4441300 229488 229488 
1918 19507 1389 555760 283412 2834120 41503 41503 
1919 27445 1946 778328 450366 4503660 290182 200182 
1920 28946 1788 715104 456855 4568550 144010 144010 
1921 18594 1057 422632 423688 4236880 132688 132688 
1922 44347 2322 928980 613700 · 6137000 196740 196740 
1923 32770 3093 1237040 495943 4959430 195485 195485 
1924 15448 2459 983456 247642 2476420 72836 72836 
1925 27760 2677 1070692 241381 2413810 77340 77340 
1926 47708 2990 1195860 220579 2205700 113476 113476 
1927 31196 2459 983456 159944 1599440 68867 68867 
1928 24172 2297 918644 164161 1641610 135643 135643 
1929 15601 1671 668216 99423 994230 86793 86793 
1930 8734 1875 749800 74937 749370 32003 32903 
1931 15623 2204 881568 101504 1015040 62440 62440 
1932 5067 485 194096 48021 480210 24810 24810 
1933 7016 1441 576464 100323 1003230 27875 27875 
1934 3701 3706 1482448 296737 2967370 70512 70512 

TOTAL 608345 57971 23188596 6659692 66596920 2358495 2358495 

AVERAGE/TON 0.10 38.12 10.95 109.47 3.88 3.88 

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

*AS RECOROEO IN "THE MINERAL RESOURCES OF THE UNITEO STATES" 

AVERAGE VAWE PER TON AT CURRENT PRICES (SEE ABOVE) - $104,451,219 
$171 . 70/ TON 

608,345 

Prepared by Jam es A. Briscoe 

LEAO VAWE AT 
[POUNDS) $.5U1LB. 

1770794 885397 
1535637 76781 9 

305876 152938 
9B2010 491 005 
617820 308910 
334923 167462 
234345 117173 
164136 82068 
983983 491992 

1278754 639377 
457183 228592 
289424 144712 
243946 121973 
678946 339473 
744529 372265 
465914 232957 
465323 232662 

1527019 763510 
1970986 985493 

000178 450089 
247316 123658 
843817 421009 
936862 468431 
476814 238407 

1166700 583350 
1744270 872135 
2400324 1200162 

23767829 11883915 

39.07 19.53 

ZINC 
[POUNDS) 

173313 
713116 

0 
0 
0 

36503 
39324 
63386 

0 
0 
0 
0 
0 
0 
0 
0 
0 

32592 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1058234 

1.74 

TOTAL 
VALUE AT CURRENT 
$. 4O/ LB. VALUE 

69325 6178774 
285246 4009603 

0 1774013 
0 3662300 
0 2465675 

14601 1948464 
15730 1787943 
25354 1631051 

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

13037 4338388 
0 4500619 
0 3101852 
0 2819555 
0 2171148 
0 2000504 
0 2197455 
0 1282466 
0 2479704 
0 . 5720492 

423294 104451219 

0.70 171.70 

1-tJ 

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

© Copyright . t982 by James A. 8rlscoe & Associates . Inc. 
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PRODUCTION OF THE TOMBSTONE MINING DISTRICT 
1935 TO 1935· 
CALCULATED TO CURRENT VALUES - 5400 GOLO, $10 SILVER, $1.00 COPPER, $.50 LEAD, '$.40 ZINC 

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

YEAR TONS 
GOLD 

(OUNCES] 
VALUE AT 
$400/0Z. 

SILVER 
(OUNCES] 

VALUE AT 
$10/0Z. 

COPPER 
(POUNDS] 

VALUE AT 
51.00/LB. 

LEAD 
(POUNDS] 

VALUE AT 
$.50/ LB. 

TOTAL 
CURRENT 

VALUE 

---------------------------------------------------------------------------------,---------------------------------------

1935 12907 3450 13BOOOo 2430B7 2430B70 103574 103574 222B288 1114144 502B588 
1936 9305 2925 1170000 147218 1472180 53962 53962 969017 484509 3180651 

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

TOTAL 22212 6375 2550000 390305 3903050 157536 157536 3197305 1598653 8209239 

AVERAGE/TON 0.29 114.80 17.57 175.72 7.09 7.09 143.94 71.97 369.59 
=========================================== ============================================================================== 

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

Prepared by James A. Briscoe 

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

© Copyrighl , 1982 by James A. Briscoe & Associales, inc. 
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TOM8STO NE EXTENSION AREA 
PRODUCTIO N STATISTICS OF THE TOM8STO NE MINING CD. FOR THE TOM8STONE EXTENSIQN AREA - 1930 TO 1937 
CALCULATED TO CURRENT VA LUES - $400 GOLD , $10 SILVER & $ .50 LEAD 

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

OPERATOR 

TOM8STONE MINING CO. 

1930 
1931 
1932 

HAYWARD & RICHARDS 

1933 

A. S. & R. 

1933 
1934 

HOLT & O'AUTREMONT 

1934 

HASSE LG REN & 
O'AUTREMONT 

1835 

CARPER LEASE 

1935 

TOM8STONE MINING CO . 

1935 
1936 
1937 

MACIA LEASE 

1936 

GALLAGHER LEASE 

1936 

WET TONS 

2910.78 
311.66 

2482.88 

785. DO 

3041 .00 
2018 . 00 

1195.01 

2308.64 

196 . 71 

118.50 
80.78 

461.05 

96 . 48 

65.37 

DRY TONS 

2759.64 
299.69 

2348.69 

747.31 

2819.36 
2006.20 

1123.03 

2164.36 

183.35 

110.02 
75 . 93 

412.48 

88 . 96 

56.63 

GOLD 
[OUNCES ) 

204.60 
44.21 

225.56 

60.27 

224.14 
116.38 

79.38 

79.86 

8.14 

2.49 
2 . 36 

27 . 55 

3.56 

4.14 

VALUE AT 
$400/ 0Z. 

81840 . 00 
17684.00 
90224.00 

24108.00 

89656.00 
46552.00 

31752.00 

31944.00 

3256.00 

996.00 
944.00 

11020.00 

1424.00 

1656.00 

SILVER 
[OUNCES) 

21996.64 
5800.71 

32392.00 

VALUE AT 
$10/ 0Z. 

LEAD 
[POUNDS) 

219966.40 887952.45 
58007.10 232098.67 

323920.00 1226722.00 

VALUE AT 
$ .50/L8. 

TOTAL 
GROSS, 
VALUE ' 

443976.23 745782.63 
116049 . 34 191740.44 
613361.00 1027505.00 

9093.00 90930.00 336810.00 168405 . 00 283443.00 

37840.00 
19836.00 

378400.00 1145565.00 
198360.00 726559.00 

572782.50 1040838.50 
363279.50 608191.50 

15796.27 157962.70 553991.48 276995.74 466710.44 

27055.81 270558.10 842762.11 

2421 .26 

961.49 
648.74 

4437.05 

983.68 

1 228.01 

24212.60 

9614.90 
6487.40 

44370.50 

9836.80 

12280.10 

88951.82 

39143.48 
21970.27 

167949.24 

36054.90 

29203.22 

421381.06 723883.16 

44475.91 

19571.74 
10985.14 
83974.62 

18027.45 

14601.61 

71944.51 

30182.64 
18416 . 54 

139365.12 

29288.25 

28537 . 71 
================================================================== ============== ========================================= 
TOTAL 16081 . 86 15195 . 65 1082 . 64 433056.00 180490.66 1804906.60 6335733 . 64 3167866.82 5405829.42 

AVERAGE/ TON 355.75 ~\) 0 . 07 28.50 

AVERAGE VALUE PER TO N AT CURRENT PRICES (SEE A80VE) - $5 , 405,829.42 

11 .88 118.78 416.94 208.47 

$355. 7 5/ TO N 
15 ,195. 65 

Prepared by James A. Briscoe 

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

© Copyrighl , 1982 by James A. Briscoe & Assoclales , Inc. 
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Geology 
OlDER OR lJNIXF EREN11A TED SURACA.l. 

D£.P()5,r,'S HOlOCENE TO OUGOCENE): -
Gr. dand II d". PINQI; TlE'arodPl.oc~u­
M.WIIy~dbas s lI'ICueXssome 
Cc6.VIUrfI ilnd I ncl l dedepoiLGerealyli!j11 
pnkshgn , ....-k.y ... Ionl d ¥dlWhpoor ; 
rowdedcasts ocdyw I 'n "rated n..cknnil; 
WVImIII met.,- lohu d ed 0 met« s 

e-at (~·5toc TIE' to PlIocene) ...aYil boI, 
pyroda.stic. rocks and om n:cfeuted gr;weI. 
Th- kneM~. rN!'Ie 510 .. lew kunr;tre(! rNten 
1 most peus. RadJome l1C4iydated ill 025, 1.0. 
andl.2myold 

Extensive andesite and dac 1 Miocene ",rv:ll.lpp.!J 
~eN! -Lava flows pyroclasoc roclu some 
Inietealatooepc nc rocks and<ikes MostJo,., 
gray, 1ioe-gl1l ned p()I'phyri c oclG JOe udes 
~verycoarseedsparporphyryandes!le 
(Turkey track porphyry an m orm.ille mol 
Cooper, 9611 Th ckne s mostly seueraI me1I?TS 
loseveraJtenso ell' 5 Daedat24,25,Zi,13, 
arv:l39my 

E,..Irusrve rhyo/lle and r yoda Ie (Miocere an:! Llpfwr 
Oiigoceoe-u, iI _ . welded tuff . pynx::lasfc 
rocks .mel 5OI'Tl reaa ed epc~nc rock!; 
I4"lt-gray to gr y" h pmk ""Ir'K 10 fine.gra.ned, 
porphyritIC Comm n \I is ew ens 10 a few 
lhousand of me e In ck Da eel al 23, 24, 25, 26, 
26,26. olnd?:J my An add nonaJ dale of 47 my. , l' 
SUbsillntl<lted, mi'I dca. &e presence 01 
Eoc nerocks nih lowe memberoltheSO 
VoIcarw::sol Cock Co 

I..owef" co g\ome ate 9 I · e , a sand (OIigoceTlE' an 
Eocpne?)- All IIIU commony~·red 
deposits 01 5malI w B rou ded nonvolcarw::: 
c).,slst-mllysew "'Ie toafewu!nsol 
m ten. thick. 

UPPER CORDllLERAI' lARAMIDE) IGNEOUS 
ROCKS (LOWER PALEOCENE) -l...ower 
w anc rocks-Rhyoo 0 ocM!S e lalla 110 s. 
pyroclastIC rocks. a 5tm ntercaidtedep 13 
rocks Dated al 57 y Possbly younger ~ 

MAIN CORDiLlERAN RAM.lDE' 'GNEOUS 
ROCKS;-Porphynh ' 4,ld ap ,)j; Ifl t f\lSl\ll:! r ... S 

Paleocene aT"(! Uppe reI,\(; ' ous.-Mostl~, Lt tIC 
porph,ry 10 daob.:: porph ry n ~1TIil" stf":ks ard 
plugsandapllbC bodie 00 a SOCIi'I ,' 'tl With 0 !1er 
gral1l10 stocks 03 e 63. V. 64 ,)01 - 65 

Fluldlz~ In t us 'Je brecci e M se unk ' n. but 
penetra tes, and hu u 9t' han Uoc l Sam 
porphyry 

Rh~·od.)CI e 11.1 j ilnd weick><! 
Salero FO ·f'!).JllOn , S 9 r 0 
fil()ll('o Vok-.. nK.~ on 
MOUlltillM Hhyohle 01 B 
PrOph~'ry Includes 10 a 
clln ,ufl5lr<tglnensol ul 
(ommonlysev(:'ra en 
hundreds 01 meters Da d 
73mll TheUnclE-Sa 
dJI~72mv 

nck>s parl S0 
Q ·tz Lame.al'ld 
R B.:sy Rh~olll" , c .. ! 

]9 '91 and Uncle S ',m 
sv bodoes~nd1c(~11o,. 
o :<s ThICkness 
e$10~eral 
66(?I_ 70. 72. i3 ... nd 

e Tomb\10ne arca. ,s 

And :$tIle 10 d;)c 'nc VOC31"11C bre c..a - Includes pans 
01 SoIero Formi!lhOn 5ug.lr oaJ Quartz lame. aT"(! 
Brorr:.o VoIc.atuC'S, MId aI 0 , Demelne VolcanICS 
and SiIverbeII FOrm.}hon 01 Co.atroghl (1958) 
Commonly co .. 1I31flS large blocks 01 eKObC rocks 
and Iocaltymcludes somE' see-mentary rocks and 
lnlru ... ~ 11XK.s Severa lens 01 meters 10 several 
hundrrds 01 meten tlw:k If\ most p0ci'S 

LOWoer qu rt l monzonll1! and graodlC' ;le- lncludes 
5O!n('qu.lr1l OOrul.', appe rSln srT'Litlislocks 
locally assoc aloi1d .... 'I1h mllera),zal1on Dolted ,11 70 
71 72 73 74. 7~ 74. and ~6 m.v The St:h~ell1ln 
gr,lnocior"'" "I TombstotW 15 n m.y 

Roads and Highways 

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

+'-!·Ft+i·.+H+H- Southern Pacific Railroad 

Explanation 

ao J 

[ ... ~ .. 
•• . • Jp •• • •• . .. .. .. .. .. 

I PF . I 

[ -=::=J 

I MD. I 

C~~ · ··I 

BZS8EI FORMATION OR GROUP. 
l.INOIFFERENT1ATED (LOWER 
CRETACEOUS):-lJpper p.Yt at 8Iisb« 
FOI'TNtionorGfIJ\4l.~~.and Nlilted 
nxks.-~ upper part 01 BiIbee Formation. 
Mt.nI LmntOflir. ~, Cintura, WIow c...on. _Iv c.n.-. ,.,...,..,.,... ea,.... 
wid Tumry Rarch Formations (not iited in 
stnI.tg'epIW: MCp't"a') al lhe Bisber~, 
Arrdtt Arkose d Bryant.nd Kinrison (1954). ;ww;I 
Angric ArkOlle. Consists aI t:Jmwrah. 10 redQsh. 
.-kow. gnIY Ytszone. undstone. conglomerale. 
aond 50me fossoilerous gr1IY Irmeitone. Commonty 
Ie'JI!1aI hurdred mele-s thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSK:)-Stocks 01 pinkish""9'3Y c.oarse· 
gramed rock. locally MSOCialed \IJIlh 
ml1l!f<llizarion. Dated bel ]40, ]48, 149. 149. ISO . 
153, 160.161. 167. 178. 18Sm.y. 

Sedimentary rock$ {lower ~n and lipper 
Pe~rlan}--consistsol Epitaph DelorMe 
(Lou.oer Permian), Colina Umestone (L..o,....er 
Permaanl. and Earp Fonnallon (l.oweT Permian 
MId Upper PE-~rian). unddferenbated.. 
q;"ta.ph DoIomte '15 a dark 10 bght.gray ~tIy 
cherty doIolTite. ~mestone. marl. siltstone. a'lrl 
~m, 12Q.28J meten tklck. Co&na Umestone 
15 a medium gray. tklck·bedded. spMseIy cherty, 
and sparsely los.siliferous hmestone l2O-28J 
meters ltock. Earp FormatlOfllS a pale red 
siltstone, mudstone. shale. and knwstone. 121).240 
metersttock 

Horquilla Lnnestone tUpper and MKIdIe 
Pe~nan)-l.Jght ptnIush.gray. tock to thin· 
bedded, cWt\l. fO&Siferous btnestone a.nd 
Intercalated paIe.bro.om to paJe.reddish.gray 
siltStone that InCreases m abundance upward 
Typ.:aIy))).49O meters duck 

SfDlMfNTARY ROCKS {MISSISSIPPIAN AND 
DEVONIAN)- Consists mainly d EscabrOS<l 
l.Jmestone (MWitsstpp.a.n)- 1ocaIly (Armstrong 
and ~n, \974) called E.scabr~Group­
and Marnn Formanon {Upper Devonanl. 
undifferellNlted. In part oIlhe Chmc.ahua 
Mo<6IlaInSaisolOCludesParadise Formarion 
(Upper ~n) <1nd POftal FormatlOfl d. 
Sabns, 19570'1 (1Jp~ ~ruan). In I"" utile 
Dfagoon Mountains and S01"T"1e adjacent hIk also 
tnc.~ Bla.ck Pnnce umestOfl'!, whose faUN 
and cOI""I'daIlOl1 stl<M' strongest a.ffmitJeS with 
Mls.sIsstppan rocks but which may inc:lude some 
Pelll't:Syivllll3n rcx:ks. Esc.1brosa lJmestone is CI; 

mea~-gr;.,y. ma.sstve to thick·bedded, commonly 
CT1MIda.I, cl-erty. lossihferous 6mestone 9().310 
mete-rs duck Maron Formation IS thick· to too 
bedded grwy to brown doIormte, gray s:parseIy 
fossilderous. and some siltstone and sandstone 
9(1.120 meters 1hK:k. Paradise Formation is a 
bro ...... n. fc;-.ssildel'"ous, shaly limeslone. Portal 
FormatlOOlS a black sMle and hmestone f>.lOS 
metCt"S thock_ Bbck Pnnc<! UmcslOl\<! '" p<nko&h 
gJwyhl"lli!:stone \OItlh CI; b.lsal shale and ckerf 
Cor9omer3te, coS I'lllCh as 52 melers Uuck. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO Jl.l IDDl.E CAMBRlAN):-8 Pa.so Ume5I00e 
(l..cr.uer QrdOVCliln and l.Jpper Cambnan), Abngo 
FormahOO (Upper and MddIe Cambna.n), and 
BoIsa Q..artz!MKIdJe Cambnclnl. 
undifte .. enbated - 8 Paso llmestooe 15 a gra)/. 

mm bedded cherty ~mestone and dolomtfe 90 
meters toabool ZZO meters thick. Abngo 
Forrnlllhon ~ CI; brown. thin bedded fossiliferous 
limestone. sandstone. qw.nzile . and sh<IIe, 210-
240tT1e1ersttuc.k. Boisa Qua,rtJ;ile IS a brown to 
\/,l!lIIeor purplish-gray, thtck-bedded, CDafse· 
grauled quanllte and sandstone WIth a basal 
c~le. 9().I6Jmet ersthlck. To the east. 
equMlients 01 pan cJ the Abngo FormahOll arv:I 
80Isa QuanZlte are known as the Corooado 
s.oo.~ 
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~roc]q.(~ An:!MckitCarnbriarlr 
Abrigo Fonnarion IUppn and Mickte Cwnbi.an), 
.-d 806u ().wtzi1t (Nddor Carnbrian), ................... 

GRANITOID ROCKS (PRECAMBR1AN Y):- Many 
!J"~ MId quartz montOI'IM, ~oiated 10 
foiMtd."pM1~~in 
stocks....nch at- b.n itde szudied. 

PiNAl... SCHIST (PRECAMBRIAN X)---O'IIori1e 51:". 
~e, 4nd IIOmf; ~ mck5, 
nwtavoIcaricnxks.~zite. rnetaqu.artJ;ile 
cCJll!jomerate, .md ~ One metlllJ06c.anc rock 
daled at 1715 m.y. 

CONTACT - Dolled where cora.aled 

MARKER HORIZON-Dotted where c~ 

DlKES----Showingdip 

FAUl T5-Sho.ving dip. Dotted .... he .. e concealed or 
intruded: ball and bar 00 dov,:nthrown side 

NonnoI 

"""'''' 

Strike·shp-Armv,t coupW; shoo..o.5 relalJve eli placement 
SIf''!;PealTOUolsh00..0.5rl'1Clvef1'Oi!ntolacl1veblock. 

Ma.jor thrust fauh -&tw1eeth on upper plate 

Thru:s1 fauIt-Sawteeth 00 upper piale 

Anuclr.ne 

¥<""' 

inclined Slnke me:! d p~. beds 

EXOllC BLOCK BRECCIA Rock COI'IlrurlS cl'ip or 
block nc1uSlOllS 01 n:x:k drlIerenl from I~ 01 
hostOt'OI~bIocksnealbyTypteallyolvolcafllC 
tet::lorucorsedu-nenli.ry-teclOOlCongIJl; elCdudec<;; 
T e-rt .... ry megabrecc .... depogts. 

Sole 01 well 0<' gene-rahz,ed ~te of ~ wells. showl1'IQ 
Untt penelri\led, d koo ..... n, ,,,xl depth 01 well. m 
feet 100 feel equals30.5!fV!ters 

COLLEcnON SITE Rachogelllc.a1ly doted rock 
lihowtng age ,n ITllUlQIlS 0/ years. Query be-!ore 
symbol where precIse iocdhon UIlCi!Ttatn 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 

1 0 3~~ ~ 

b 4 I, 
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. 

Roads and Highways 

-- - --- Dry wash 

Southern Pacific Railroad 

Government Reservation Boundary 

Aqueduct 

A A ' Cross sect ion line 

Tombstone Development Company, Inc, Lands 

[11111111111111 

;;d 

111111111111111 
fTTTTTTfnIllll 

C I 

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. 

~EI.3 

T.2 1 s.1 ,% lilli , 

T.22 

1 0 3 Miles 

Tombstone Development Company, Inc. h ;;oJ I 

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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Geology 
OLDER OR UNDtfF£RENT1A TID SURFlCAL 

DEPOSlTS (HOLOCENE TO QLJGOCENE):­
GTaYeI, sard, and sit (P.etstocene 1Irx1 Pbocene­
MaInly i'lIIlMu-n ci basms; InCludes some 
colluvium ard tandside dejXIQlS. Geoer3lly Iiglt· 
pa'Ikish !PY.1W3kIy Indurated, and 'Mth poorly 
rOlnded cLa.sts; lIXaIl\l weU indur;,ted. 1Ncknes5 
several meters 10 hundreds ci meters. 

&salt (Pleisloceoe to PIiocene)--Lwil flows , 
pyrodasnc rocks, and some intercaated gravel 
ThICkne5s several meters to a lew hundred meters 
In mo5I places. Radionwtncaly dated '" 0.25, 1.0, 
ilrd 3.2 my. old 

ute~ ~te and dacite (Miocene and Upper 
OIigocene)~ l..all<ll\ow$,pyrocl".stw; rocks,SQI1"II!: 
lntercaklted eplCiasoc rock!., lind dlkes. Mostly 
~,Iine-g:ramed, porphymi:: rocks; IfICIudes 
~ ~ COIIr5e feldspar porphyry IlnOeSile 
(Turkey track porphyry, an infOfTl"liil term a 
Cooper, 19tH). Thx:kness mostly several meters 
to 54M1ral lens 01 meters. Daled at 24, 25, 27. 33, 
lind 39m.y. 

Extl'\lSM! rhyoI.te <\.-ld ~lle (MIocene and l.Ipsxt 
Obgocene- lava Ro.....s , v.eIded tuff, pyrOClastIC 
rocks, and some II1lercaialoo epclasoc rocks. 
Lijlt~y to grayim.ponk, ..,tnc to fne.gralned, 
porphyntIC. Comrron!y a lew lens to a lew 
thousard d meten thick. Dated at 23, 24, 25, 26, 
26,26. and V mil An addibooal dale of 41 m.y., If 
substantiated, !NY tndicate the Pre5ence 01 
Eocene rocks In tne lower member oi!he S 0 
Vobnc:s 01 Coctue Co. 

Lower cong\orneTate, grave. and:sand (Obgocene al'd 
Eocene?}- AI\wIwn; eom!1""OOriy grayish·red 
~l$ol.smal, ~rOlroded.non..ocanIC 
elMt:s. Mo:stlll several meters \0 a few tens ci 
rneleT$thlck. 

UPPER CORDILLERAN (lARAMIDE) IGNEOUS 
ROCKS (lOWER PAlE.OCENE):-L..ower 
voIc.ar.c rocks- Rhyo!iletoande5ltel;,v"Ib.o.-s, 
pyroclastic rock:s. and ~ ~tercalated epicla$tic 
rocks. Dated. al51 my POMibIy younger age to 

MAIN CORDlLl.£kAN (lARAMIDE) IGNEOUS 
ROCKS:- Porphvntic brd aphllc IflINSlve rocks 
(Paleoc~ and lJpper Cre~eous)-Mosdy !allbe: 
porphyry 10 ~nc. porphyry ITl Ml"IaII s tocks and 
p/ug!i and api!1lC bocbes not i\SSCICIated WIth other 
!JarstOid stocks. [2led at 61 63,63,64, and 65 
m.y. 

Fluidized intruSIve brecCia e ~aci age unknown. bu t 
p"netrates. and Ihus younger Iha.n Uncle Sam 
porphyry 

Rhyod..c lte lurf and ~ lull lncl~:s parts 01 
SaIIi!IO Fonnal~:ln. Sugarbal Quartz Lalllli! , ,mel 
Bo-onco Vokamcs. and all of FWd Bay Rhyolllli! . Cat 
Mountain Rhyohlli! 0/ Br()lolm [\939) and Uncle Sam 
Propnyry Includes locaJ lfltruS"oIi! bod~ .mel 1oc,,1~ 
CO.-IIams fragments oI1i!I(oUC rocks. n·lIckr"lt.'ss 
commonly sevftaJ teTtS of f11Ii!lli!fS 10 sev.!raJ 
hundrem 01 TT'IO'ters Dated at 66(?1. 10. 12. 73. and 
73 m y "The Unclte Sam. In the Tomb$tolle aTIi!". IS 
dall'd 7:?mll 

ArU:sirictoc!acihl::voIcaricbrecCIa.-lncllXlespar"t$ 
ol Solem Formation. 5ugMIoaI Quar1Z Latite. and 
Bron:o VolcanICS, and all of Demetril> Vob" .. ;s 
and SiIVt'I'beII Formation 01 Courtright (1958). 
CommorJy conlams Ia.rge blocks ol exotic rocks 
and Itxaly mdudlS some seQmmlary rocks and 
mtroM rocks. SewraI teM ol meters to ~ 
hundreds ol meleu thick in most places. 

Loo,.u.er quartz monzonite and graodlOl'lle Includes 
$()f1"II! Quartz dionl6'. ;lppeau 111 small stocks 
locally 3S!IOCllltro With ITI/I"Il>Ti!IItzahon Dated al 70. 
11. 72. 73. 14. 74. 74. and 16 m.1I T"h6' SchtelAln 
9Ianodor-,te at T ombsrol'of 15 n m.y. 

Roads and Highways 

-- Dry wash 

++++H-'+++t+t++ Southern Pacific Railroad 
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BlSBEE FORMAllON OR GROUP, 
UNOIFFEREN1lAlE) (lOWER 
CRETACEOUS):- l)pper part 01 Bisbee 
Formation Of Group. uncblferentiated. and related 
rocks.-Indodes upper part 01 Bisbee Formation, 
Mural LlInestOOl!. Monta. Cinnrra, Wilow 
Cafl\oO"l, ApoKhe Canyon, She~nberger Caf¥Xl 
and Turr'Ie"Y Ranch FormalKlfl5 (not ~ed in 
strabgr;lphic: se<p.Jt'nce) 01 the &sbee Group. 
AmoIe Arkose ol ~nt and Kinruson 0954). lind 
Angeic Ark~. Consists of brOloVrlish· 10 reddish· 
arkose, gray sil tstOOl!, sandstone. cong\omeTate, 
and some Iossilderous gray limestone. Commonly 
5e'Jt'raI hundred meters Ihtc:Ic 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC}-Stocks 01 p,oosh.gray coarw 
grained rock. Ltx.at!yas5OCli!ltOOWlth 
mneralizanon. Dated at 140, 148. 149. 149, ISO, 
153,100.161.161, 118,I85m.y. 

5echmetilaryrocks(l..ower Perman and l..\ppe"I 
Pemsyiv.}nan)--<OOSISts 01 ~ DoIorrute 
(lower Pm"r-.an), coma utne$tOOl! (l..ower 
Penn.an), and EaT? FormabOn (!...ower Permian 
and LIpper Pennsyiv.}nan), undiflerentlated.. 
Eptta~ DoIoITi!e is II di!lrk· 10 Jight-gnty slightly 
chertv dolomite, limestone, marl, sillstone, /l1"ld 
g,.-psum.I2(}.28)meterslhick. CoIinaUmestone 
is a medium gray, thick·bedded. sparsely cherty. 
and splIrse-iy f05Siliferou5 hmestone 12().2fI) 

meters thtck. Earp Formatiort is e paIe.red 
siltstone, mudstone, sha.Ie, and imestone. 120-240 
meters thick. 

HorqwDa UmesIOT1e (LIpper an:! Middle 
Pemsylval"lolln)-Ught .~. thick· 10 thin· 
bedded, cllerty. lossihferoosilmestone i!I.fId 
Inlm:ablled pM·brown 10 paIe.reddi5h-gray 
silstone lhat 1I"ICT('.35f;S 11"1 i!l~nc::e upward. 
Typocaly JOCl..490 me1er& thick. 

SEDlMENTARY ROCKS (MlSStsSlPPIAN AND 
DEVONIAN)- Consists mainly of Escabrosa 
umestone (MiSSlSSlppii!l.n)-localty (Armstrong 
and SiI:lerman, (914) called Escabrosa Group­
an:! Martin FOI'TI'\iIoIKlfl (LIpper ()eo...oorian). 
undifferentiated. In PlIf1 d the Chircahua 
Mot..1tl11ns also II'Icludes ParadIse Formalion 
(~~n)andPortaJFCIfTT1CItionoi 
Sabtns, 1951a (Upper I:>e\IOACIn). In lne unite 
Dragoon fv\ountllios and some ad}iK:ent I11s also 
Ird • .des B0ck Pnnc6' UrrtesIone, whose Iauna 
Md cOl""Telation show strongest a.fftntties WIth 
Mississippan rocks but wIich may irdude some 
Pe1"Tl$ylvl1rtan rocks. E.scabrosa l.Jmestone isa 
1T"oIldlm-<pY. mIJS!iw 10 thick-bedcied, commonly 
crinoI&I, cherty, fOl5ilifeTOl.l5 imestone 90-310 
meters thick. Martin Formation is IhK:k· to thin· 
bedded, gray to bro,o.rn doIomte. gray sparsely 
Iossife-rous, and some siltstone and :sandstone, 
90-120 meltrrS lnick. PanIdse Formation is i!l 
brown, iossilileTous, shaIy limestone. Porta,( 
Formation IS a bla.ck shale and imestonf 6-1(X; 
meters thIC k. BlackPlince UJ"l'lelitone: is pinkish­
gray limestone WIth" basa.J shale and chert 
cor9omente. c..s much as 52 meters &ick. 

SEDIMENTARY ROCKS flOWER OROOVIClAN 
TO MIDDLE CAMBRlAN):- El Paso lIrrestone 
(l...ou.er C>tdovtcti!ln an:! Upper Cambnltn), Abngo 
Formation (l.Jpper and MidcIe Umbrian). and 
Boka Quartz (Mickle Yrnbrien), 
undiIferentialrd.-8 Paso I..ireslone is .. gntY , 

thm-bedded cherty irne5lone and doIomrte 90 
meters tQ about 220 meten thick. Abrigo 
Formanon is a bro,tm, thifl.bedded lossdiferous 
limestone, sardslone, quar1zite, and shale, 21(). 
240 rnetft"S thICk. Boba Quar1zite IS" brown to 
white or pu'ptish.gray, thck-bedded, COilrM' 
grained quart",te and :sardstone with a basal 
c~Ie,9Q.l!l)metersthic::k. Tothe_t, 
~nl$ ol part ol the Abngo Formation and 
BoIsa Quartzite are known lIS 1M Coronado 

.......""". 
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---- Aqueduct 

A----A' Cross section line 
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Secilmenlllry rocks (Upper and MidcDe Cambnan}­
Abngo Formation (l.Jpper and MiddIr CambMn). 
and BoIsa Qu..rrzrte (Middle CambrIan), 
~erenna.led. 

GRANTTCXD ROCKS (PRECAMBRIAN Y):-MaIn/y 
CJ"i!I.IlClCiie and quartz monsoorle. uriolillted to 
foii!lled. 1"1 part metamol1)hosed Generally 11"1 

stocks, w!uch aM been little studied. 

PINAL SCHIST (PRECAMBRIAN X)-Chlonte schist, 
phyIrte.and5OrTlt'metavoicaric rocks, 
metavOlcanIC rocks. metaquar1Z1te, metaquar1zrt6' 
canglomeret6' , and gneiss. One metavolc"flIC rock 
daledaI111Sm.y. 

CONTACT - Dofled wheTe conc~. 

----- MARKERHORlZON- Dottedwhereconcealed 
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IlIl<ES--Sho.w- "" 
FAULTS--Shou"ng drp Dotted where con:tWed Of 

intnded; batt and ba.r on downthrown SIde. 

-
-~ 

&rike·sJjp-Arrow c(lO.Jl)ko ~ relatlVll! disp0cement 
SmgI,e arrow shows fTlO\.'em6'T1t d achW block. 

Map thru!;! lautt- S"wa:eth on upprr plate. 

Thn.I5lfaull-Si!!wteelhonupperpiale 

Anldne 

Syncline. 

Inclineds~eanddipdbeds. 

EXOTIC·BlOCK BRECCIA-Rock contains chip or 
block iOCkJsIons d rock diffell!ntirom lhose at 
ho&t~OIherblocksnearby Typte.i!lIIyolvoicaric· 
leclorucor5edlrnenlary.lectonicongin:exctudes 
Tertillrymeg.)brecciadepostis. 

Slle 01 well Of generabed site of several welts, sho,I.o.~ 
unit penelmled, if known. and depth ol v.d. 1Tl 
!eet 100 leel equals 30.5 meters. 

COLLECTlON SrTE- Radiclgli!ntCaiv dated rock 
showtng age In rruIIions of years. Query before 
symbol wN!Te prease locatIOn unr:ertam 

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

Distribution pattern for high silver ratios in dump 
samples (in red) . 
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Geology 
OLDER OR UNDIFFEREtmAlED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Gravel, sand. ar"(:! silt (PleEStocene and Pbocene­
Maniy alluvium 01 basins; includes some 
colluvium and i<1ondsbde deposi ts. Generaly Iioj'It · 
pinkISh Sfi\Y, ~kIY IndUfated. and \WI,h poorly 
rounded clasts; locally wen mr;:h.lTated ThIckness 
severnJ meters 10 huncheds d melers. 

Basalt (PleIStOCenE! to PIiocenel- l...ova 1IoY.Is, 
pyrOdi.\5hC rocks, and some IIltercala.led gravel. 
ThIckness sevenI rMters 10 II few hundred meters 
in most plc)ces Radiome1nca11y dated al 0_25. I 0, 
ancl 3.2 m.y. old 

Exte~ ar~sue and dacl1 e (Miocene and l.Jpper 
OIigocene)-Lava f\ou.Is . w ocwnc locks, some 
Intercalated epd asoc rocks. and dikes M0'5tiy 
gray. lioe-gramed. ~TlIIC rOC ks. Includes 
some very to/lr!ie feldspar po::N'1)hyry andeSIte 
(Turkey track porphyry, an...vOfT'l'W term 01 
Cooper, 19(1). Thlckness mosdyseveraJ meters 
to several lens ol melers. ~Ied;" 24, 25, 27, 33, 
and 39 m y. 

ExtruSIve rhyolite a."'ld rhyodacite (MIocene and l.Jpper 
Qbgocene- t...ava Bows, welded tuff. pyrodasnc 
rocks , lind SOfI"Oe In lcm:abled 1l~1MDC: rocks 
ugu-grlly 10 gray\Sh plink , ..,Ine: 10 fne.graJOed, 
porphynTlC . Comm:.nIv a lew lens to /II lew 
thousand of ml!teJ'$ rt.ck. O/IIled a l 23, 24, 25, 26, 
26, 26,/IIOdZ1m. y. MlldQllonIIIdaleof47 tn.y , ~ 
sobstanhaled, !"My rnd!cate the preserce of 
Eixerw rocks In the ~I member of lhe S 0 
Vokarics at Oxtue Co 

~ conglorneTa.le,~, and $O!Ird (Obgocel"Wi! and 
Eocenen - AUI.MUtM, commonly graylsh.red 
deposits 01 small, ......eIJ rounded, nonvob.ric 
dasls Mc6dy _raJ mIIter5 to a krw I",n$ of 
metet5thlck 

UPPER CORDIlLERAN (lARAMIDE) IGNEOUS 
ROCKS (LOWER PAL£OCENE) - Lower 
voIcal'K rocks- Rhyolite 10 ande$lle lava I\ow!; , 

pyroclasTlC rocks, ard some Interc:al"ted eplC0shC 
rocks. Dated al 57 m y P055IbIy yQI.I09'!r age to 

MAIN CORDlI..1.Ef<AN (lARAMIDE) IGNEOUS 
ROCKS:- POf"phyritiC" and apiitlC mtrusl\X! rocks 
{Paleocene and l.IppI.rr Creti'CiWUs)- Mostlv lallhc 
por-phyry 10 dac,ric ~TV in smiill stocks ",nd 
plugsandapbtic bodiesnolilS5OC\3ted....,ltlother 
graritoid stocks. [)ated "" 61, 63, 63, 64. and 6S 
my. 

FlUI d ized IntrusIve brecoa eJo./IIct "9'! unknown. bU I 
peMlrale5. and tnus younge r than Uncle &,m 
porphyry 

RhyodoOC II .. lull 3M welded tuff . Includes parts of 
Sillcro Format IOn. Sugarloaf Qwru: Whte. and 
BrOl'ICO Vo kamcs. and al l of Red Bay Rhyohle. Cal 
M ountain Rhyohte 01 Brown (1939) /lind Unc:k! SlIm 
Prophyry Inc ludes kx:& InlruSlVe bod~s 3nd 1oc:/IIIIy 
contains Iragrrwnls. 01 e~OI IC rocks.. ThKkoess 
commonly Wl,leraJ lens of meters to several 
hund reds 0/ metets Daled a l 664,"JI. 70. 72. 73. and 
73 m y The Uncle Sam. In 1hE- T omb!.IOOo? are",. 15 

datt'd 72 n\ y. 

Ardesilic 10 dadTlC voIcaric br«C\ll.-lnclJOeS puts 
of SoIero Forma.tion, ~ Quutz LAnte . and 
Bron::o Vokz.ricl, an:! II 01 Demetrit VoIcat'ICS 
and SitverbeII Formation 01 Courtrq.! (1958) 
~conUlin$ largebiocksole-xoticllXk5 
and Ioc:.1Iy roduda IIQmI! ~mellW)l rocks ani 
intNSIVII rocks. ~ te-nsolrN1en to~ 
hlndreds of me-le-rs thack in I'I'IOISt places. 

Lower qU/llr\l monlOllll1' Bnd gr.xdrontl' Includes 
JOmt' qu.aru dior~li!. ;,ppears In 5ITId stocks. 
llXaiIy ilISSOClllted ""uh ffiIfIE'raitulron. D"' led at 70. 
71 n. 73, 74. 74, 14. and 76 m.}/. Tlw Sch~'jJin 
gr.lnodonte at TOIT'Ibslonr IS n m.y 

Roads and Highways 

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

.• H+tH+i+t i-1+'- Southern Pacific Railroad 
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BISBEE FORMAllON OR GROUP. 
UNDIFFERENTIATED (LOVJER 
CRETACEOUS):-l)pper part 01 Bisbee 
FormalJOn or Group, undiflerenrii!lted, and relatl'd 
IlXM.-1ncIudes upper pan of Bisbee FormaTIOn, 
Mural l.Jmestone, Mont/ll , Clntura . VJiDow 
Canyon. Apache Carryon, Shellenberger Canyon 
and Tur1'\eY Rarch Formations (not listed in 
SIRlDgI'aphc.wQUI!flCt!) 01 the 8isbeeGroup, 
AmoIe Mose 01 Bryant and Kmnason (1954), ard 
Angeic: Arkose ConSists 01 browrush· to reddish· 
arkose. gr-lI)/ sillstone, sandstone, conglomerate , 
",nd some fossiliferous gray limestone. Commonly 
several hundred meters ttuck 

GRANITE AND QUARTZ MONZONITE 
(JURASSJC)- Stocks of ptnlush.gray coarse 
9f3Iredrock. l..oclIIIY~led....,th 
IT"IJ"l(!'I'"ah:z.ahOn Dated at 140, 148, 149, 149, ISO, 
153,I60,161 , 167,178,I85my 

Sediment"'ry r<X1cs (~r Perflll/lln and lJppe-r 
Pemsytwl'vm)-consiSls 01 Eplap/'r I:Icbntte 
(LowIrr Perman), Coltroa umestone (~ 
Permtan), and Earp Fom\;mon (~r Pennan 
and Upper Penns))val"lAn). urdiiIerel"ltlated. 
Epitaph DoIomtte is a dIIrk· ID light.gray sI9ltlv 
cherty doiomle, lirnl'stone, marl. siJl5tonr, a...d 
!f>/PSIJm, 120-28) meters thack. Colina l.Jmestooe 
15 a medium gray, th>ck·bedded. sparsel}/cherl\.'. 
.md sparsely fossihferous brnestone 120-281 
meten thac:k. Earp Formahon IS /II p<I.Ie.red 
siltstone, mudstone, shale, and limestone, l2O-24D 
meters ttuck. 

HorquiIIa L..nestone (Upper and MJddIe 
Pemsy!vanran)- Ught ·pink!sn.gr/IIY. thick 10 thin· 
bedded, clwrty. fossihferous limestone ",nc! 
intercaillted paIe-brov.Tl to paIe·redcish.gray 
5iltstonatha! incn!UU In ~ upAAtrCi 
T ypicaIy J(X).4CX) meters ttuck 

SEDIMENTARY ROCKS (MlSStsSlPPlAN AND 
DEVONlAN)- ConSISts mainly 01 Escabrosa 
l.Jmestone (MisstsSlppiao)-1oc:aJIy (Armstrong 
and Silbermil.n, 1974 ) called Esc/IIbrOS<'l Group­
and Martin FOITI"I/IItJOn (Upper I)el.Qruanl, 

undifferentiated. In pan at the Chiriathua 
Motmto!llrl5 also include!. Par<'ldlse Formaoon 
(Upper Mississippian) and Portal Formation 01 
~, 1957i11 (Upper Devol"ll3n). In the u tile 
[)r;)goon Moun~ and some lIIC\ocenl ~ also 
InCUdes Black Pnoce l.imestone. whose faUN! 
anc! cOfl"lliaIJOO.shcMtstrongeStilffinltie5oMth 
~n rocks but ",*"*=h may include some 
PelY'l5ytvarJ.an rocks. Escabrosa Limestone is a 
medilnliJCIY, massive 10 t~k-bedded, c~ 
cnnodal, cherty, f05Siiferous limestone 90-310 
meten thick. Martin Formation is thick· to (hin· 
bedded. gray 10 broo.vn dolomite, gray sparwI)I 
fOS5iiffloua, and some simone and sandstone , 
9().120 meters thick. Paradise Formation is a 
brooJ,on, f~,sh3lyirnestone. PortaI 
F()r1TIlIOOI'I is.ll black shale and imestooe 6-105 
meters ttuck Black Prince limestone is pinkISh. 
gray limestone with a basal shale ",nd ct.T1 
cor9omerate. oS f'\llCh M 52 meten; ttuck. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDlE CAMBRlAN):-B Paso l.irne$t:ooe 
(l..D.ue-r Ordovw:ian and Upper Cambrian), Abngo 
Formation (Upper and Mid& Cambrian), and 
BoIsa Quutz (Middle Cambrian), 
l.mdilfe-rentlated.- B Paso Umestone IS a gray, 
thin-bedded clwrty lirnt!:!itone and doIorrit~ 90 
meters to about 220 rretera tI'ick. Abngo 
Formation" a brOlNl\, thrt-bedded foWiftTOU$ 
limatone, 5/IIndstone. quutzltf:. lind 5haIe. 210-
2<K1meters thick. BoIsa Quartzite _ a brown to 
whileorpurpish.grao;,lhK:k-bedded.,cOlll'M· 
grained quaruite and.andaront....tth a ba5III 
tonglomen.te, CJO.Ull meters thick. To the east, 
equivalen4501 piU1 01 the Abrigo Formation and 
BoIsa Quart ziti:' are known /!III the Coronado 
.......~ . 
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Sedtmentary rocks (Upper an:i fo,.1dcfIe Cambflilln)­
Abngo FormabOr'l (Upper and Mdde Carnbnan). 
and 80Isa QuartZite (MIddle Cambrian), 
undiHerentlaled. 

GRANITOID ROCKS (pRECAMBRlAN Y);- Main/y 
gran:xhonte an:! quartz rronsonte. u~oIia,ed to 
fobated, WI pari metamorphosed. Generally m 
slocks, ....t-.ch ahue been ~ttll' studied 

PiNAl SCHIST (PRECAMBRIAN X)- Chlonte schist , 
phyIit~ , and some met.'lVolcanc rocks, 
~I"IC rocks. metaquartZlte, metaquart Zlte 
c~te, and gneI$$. One meravolcaruc rock 
Wtedat17l5m.y 

CONTACT - Dotted ....here conc:ealed 

MARKER HORIZON- Dolled where concealed. 

OIKES--Sho,t,mg dip. 

FAULTS-ShQlol.lll"\9 dip [)roI ted wheTe concealed or 
mtnded; ball and oor on do.unlhrown SIde 

""""'" 

""'~~ 

Stnke·slip-Arrow cOUPle shoo.r.-.s relaliw dtsplac:eTT"II!nI 
Srng\earro.o.· sho.I,osl11O\.'e!"nentolactrw bloc k 

~ thnIsl faoJlt-$a\llteeth on upper plate. 

Thrust fault - SaWleeth on upper plate 

An""'" 

5yn<"" 

Incbned strike- and dip of beds. 

EXOTIC·BLOCK BRECClA- Roc:k contams djp or 
b&ock nciuS1()n5 cJ rock differenl from those 01 
ho5IOfotherblcxksnearbyT~oIlIOIcanic: . 
tectOlllC or sedimil'ntary-Iectonc ongin; excludes 
Tf:I1wy megabrecCIII depo5ll~ 

Site 01 lAd Of gene~ze-d s.te 0( _ral wells, sho.ving 
unr t penetrated. II kf"lO',l,lTl. and depth of ~JI. 10 
fHl lOOleet tQUllls».5 meters. 

COLLECTlON SITE- RlichogelllCally dated rock 
showing age In millions of years. Query before 
symbol where precISe locli tlOn uncertaIn 

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, RA, 1973_ 

Distribution pattern for high zinc ratio in dump samples 
(in red)_ 
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Geology 
OLDER OR UNOlFFERENTlA lED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE1:­
Gravel. S/lnd, and SlIt (~tocene and Pbocene­
MamIy aIIuviun cJ baSIns, includes some 
coltuvu,Im and I/lndsbde de1XJ$lts. GenernJly ligh t 
ptnkJSh gray,.....eakly Indura ted, and ...., th poorly 
rounded clasls; locally weD indurated 1luckne.ss 
several meters to hundreds a meIers, 

B.'\$II.It (Pletsloce~ to PIioce~)-~'a flows. 
pyrOClastIC rocks, and some mtercalated gravel 
1lucknes5 several meters 10 a lew hundred meters 
In most pLxes.. RiKbometncally dated !'It 025, 1 0, 
i!Jnd32my.oId 

ute05l\l'i! ardeslle and daat(> (Miocene lind Upper 
OIIgocene)- uWl flows, p!,.ToclashC rocks, some 
Interc.alated eptClMttc rocks, and dikes Mostly 
grlIy, fine.graIned. porpOynhC rocks; mciOOes 
some wry coarse leklspal porphyry andesite 
(Turkey track pcw-phyry, an lnforrtlo!l term 01 
Cooper, 19(1) Thtckness mos tl y sewral meters 
to 5e\I'l11lltens 01 mete!s, Dated at 24. 25, 27, 11 
and 39m,y. 

& tn,l$l""" rh).()lite and ,hyodaclte (Miocene and Upper 
OItgocene - Lava flows, welded tuff, pyroclastic 
rocks, and some trltercala"~d epclasti<: rocks, 
l.,jgtlt.gr-ayto~·pmk,..,trclOfine-graJned. 

porphynne Corn!Tl()r1!y a few tens to a lew 
tnousand of meters thick Dated al 23, 24, 25, 26, 
26,26, and T1 m.y /VI itddtnonal date 01 47 m.y., d 
~ntiated.mIlyindtcatett.!preserceci 
Eocene rocks 11 the lower member oflhe S 0 
Voicancs 01 Cochls.e Co 

Lower congk>met"lIte, gra...ei, and S/lnd (Obgocene and 
Eocene?}-Alluvtum; commonly grayi5h.red 
depoSIts 01 small. well rOl.ltldl!d, nonvoIcaric: 
clasts. Mostly severnJ metels to a lew tens 01 
meteTsthlCk 

UPPER CORDllllRAN (lARAMIDE) IGNEOUS 
ROCKS (LO\.VER PALEOCENE1:-Lower 
voIcat"'ICrocks- Rhyoli letodrdesitl1'lav.l l\ows, 
pyroclastIC rocks. and 5()!TIo(' IfltercaialedeptCiasllC 
rocks. Dated at 57 m.y Possibly younge! age to 

""'. 
MAIN CORDIlliAAN {lARAMIDE I IGNEOUS 

ROCKS:-Porp/'JyntJC and Il pO!JC 1f\tT\lSlve r<Xks 
(PaJE:.ocenr ard Upper CretdCeous) Mostly lanne 
porphyry tod.!ocJhC porphyry '" smllli stocks and 
plugs and aplitw: bodies not ilS$OO1lted WI th Othel 
!J'"anitoid stocks Dated at 61, 63. 63. 64, and 65 
m., 

Flutdlzed in trusive bren:la eK,)("t "9" unknown, but 
penet!lItes. and thus younge! than Uocle Sam 
porphyry 

RhyodMlte lu ff and Wf'1ded lull Incl~$ paorts of 
S.,lero FonMllOIl. Su9llrlool Quartz \...lelte. and 
Brorco VolcanICS .• md all 01 Red Bay Rh~-oIite . Cu 
Mountain Rhyolite of Brown 0939} 0100 UncI(> Sam 
Prophyry Inclu~ localmlru$l1Ii: bodieS aOO locaDy 
contaInS Iri1-9mE'nts 01 exotIC rocks ThlCknns 
commonly wwraltens 01 meters to wveral 
hundreds 01 meters Dated at 66(?). 70. 7'2. 73, and 
73 m y The Uncle Sam, In the TomMtOOE' ale ll , IS 
da ted n my 

Arde:sitic 10 dacihC wicar'K breccia.-Inctudes paris 
01 SoIeTo Formation, Sugarloaf Q,.lartz utite. "nd 
Brorw:o VoIcante,- lind aI 01 Demetrie Volcarics 
and SiIverbeII ForrTIlIhon 01 ~t (19581, 
Commonty conUlins ~ blocks 01 o.ooc rocb 
lind locally nck.w:In $OII\Ii! se<imentMy rocks ard 
mtrusivc rock$. SevmtI tell5 01 meters 10 seueraI 
hurdreds 01 meters Ihc k in IflOSt pQca. 

Lower quartz IT'IOI1ZOOlle aOO graodionte - loc iudn 
some quartz monte, appears In smaIl stocks. 
Locally M.SOCl/IOled Wllh mtne-ralltahon. Dilled al 70. 
71, 72. 73, 74. 74, 74, and 76 m y. The Schtelnln 
gl,lnodofl t(> a! T ombstorw t!o 72 m,y 
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BISBEE FORMATION OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS) - Upper pert 01 Bisbee 
Fonnation or Group. undifferentiated, and related 
rocks - Includes upPer part 01 &5bee FOrlTl3tlOn. 
Muralumeslone. Montll, Cintura. Willow 
Cano,.on. Ap<lche Canyon, Shellenberger Canyon 
and Tumey Ranch FormatIOns (not 6sted in 
strallgfi)P/"UC sequerce) 0( lhe Bisbee Group. 
AmoIe ArkOSl! ci Bryant and Kinnison (1954). and 
AngeJic Arkose , Con$lsts ol brQ\.OJl"U!ih· to reddish· 
arkose. gray sdtstone. sandstone. conglomerate, 
and some lossibferous gray brnestone Commonly 
severnJ hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC}-Stocks 01 pmluV!~ coarse· 
grained rock Localy assoclaled WIth 
maneralizallOn. Dated at 140, 148, 149, 149. 150, 
15J,Ie£l,161, 167.178, l85m.y 

SOOimerdary rocks (L.ower PerlTIolIn and Upper 
Pe1lrl5y!uar-.an)--<onsstsof Epttaph Dolomlle 
(Lower Perman). Colina umeSlone (l.oweT 
PeTlTllllnj, and Earp FormatIOn (Lower Perrruan 
!'Ioo lipper Pe~\0rian), vnchfferenhaled. 
Epitaph OoIornte 15 II dark 10 lighl-gray slightly 
cherty dolomite, bmestooe. t"I'I3rl , sUIStooe • .,rod 
gyp5Um. 12(1.28) meters ttuck. Colina Umestone 
IS a mediwn graoy. ttuck·bedded, sparsely cherty, 
and sparsely fossiiferouskrnesloor 120-28) 
meters truck.. Earp FOITT\i!Ition 15 /I paIe·red 
siltstone, mudstone. sNIe, /lnd itne$tone. l2O-240 
meters duck. 

Horquila UrnestOlle (Upper and Middle 
Pv-ns\Jvarian)- li!jlt.pinkish-gray, !hick· to tn.,· 
bedded, cherty, fossilderous imestone and 
lIlIercalated paIe·brown 10 paIe.redcbsh-gray 
Siltstone thaI tnCre.a5e5 in abundance upo.Mlro 
T ypcaIy 300-490 meters !hack. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONIAN)- ConSIsts rnatnly of ~brO$a 
Umestone (Mississippian}- Iocally (Armsrrong 
and Siberman, 1974) caJIed EscabrOSll Group 
and Marl1n FormallOn tlJppeJ Devonian), 
undiHerenriated, In part 01 the Olircahua 
Mountains also Incluc!e$ Parndise FOfTI\ahOrl 
(Upper Mis.slsspptoanJ and Portal Formar.on 01 
Sabtns, 1957.11 (Upper Devonian). In the l.Jttle 
Dragoon Mountains and some acI)acent ~ aha 
Ircludes BI<lck Pnnce umeslOOe. whose fauna 
"nd cClfrelahOn $ho.u strongest affrnines with 
Missusppian rocks but which tT\3Y IIlC:Iuck! some 
Perr.sylvarian rocb. Escabrosa limestone ~ a 
medi~, mMSive 10 thtc:k-bedded. commonly 
crinoidal, cherty.louiIiIer'OU$ imestone 90-310 
meters thic k. Marton FOfTMDon 1$ thICk· 10 thin· 
bedded, 9f1lY to bro\I.m dolomite, gray spo!.rseIy 
lossmferous, lind some siltstone "nd S31"ICbtone , 
90- 120 meters t hie k. Paradise Formation is " 
br()U,ofl , fossiliferous, shaIy irne5tone. Portal 
Fonnation is /I ~k shale lind imesfone 6- IOS 
meters thick. Black Ponce iJmatone is pinkish. 
9I'1lY limestone ....,th a basal shoIe and chtrt 
cOfl!iomerate, as tT1uch illl 52 meters thick. 

SEDlMENTARY ROCKS (lOVJER ORDOVICIAN 
TO MIDDlE CAMBRIAN):-El Puo L..irnestone 
(l..Dwer Ordo.oiciiIn and Upper Cambrian), Abrigo 
Formation (Upper ard MidcIc Cambnan), and 
Bob.a QuMt~ (Midcle Cambrian), 
~riated.-El Paso Urrcstone 1$11 !J'"<lY. 
ttin-bedded cherty ~matont and doiomte 90 
meters to about ZlO meters thick. Abrigo 
Formation is II brown. thin-bedded losaiIel'Ol4 
limesIone. sandstone. quartzitr , lind shale. 21()' 
240 meters thick. Balsa Quartzitr • a brown to 
whilrOtr~. tNck-beddrd, coarte· 
gnined quIIrtzi1e and lIIJ"lCbtone with II buill 
c~lr,90-180nwlenthick. Tot .... _ I. 
equNaleNs d pan d !he Abrigo Formation iInd 
Balsa ~zill ~ known iIII tt. Coronido 
s.ro.on.. 

Government Reservation Boundary 

.--- Aqueduct 

A----A' Cross section line 

• 

--] 

rC:---'--:---:-l 
I ': ~. .. ; 
L~~ __ . _ . ~ 

r 
LJ: 

T ,,, 

--r . 
-----t·-
~ 

'7 ~ ... .:. to '=" t'> 
..,. v .c .c: 

o ( QTg.., ) 

1S ' 

7 2. 

Sedimentary rocks (Upper and Middle Cambnan)­
Abngo FormallOO (Upper and MidcDe CambNlnl. 
and Boisa Quartzite (MIddle Cambnan). 
undifferennated 

GRANITOID ROCKS (PRECAMBRIAN V) - Malnly 
gntncxtionte and quartz monsonite, unloliated to 
foliated, 1!1 pan rnetamorphos.ed. Generally in 
stocks, which ahve been hide studied. 

PINAl SCHIST {PRECAMBRIAN X)- Chlante scMt, 
phy!bte, and some metavolcar"K rocks, 
met"""*.tIl'lIC rocks, metaquartzile. me1aqu.a rT zite 
cor9omerlltE!, and glWlSS. One rneta-...clcante rock 
dated.)t 1715m,y 

CONTACT - Doned where concealed. 

MARKER HORIZON- Dolled wIwre conce<lled. 

D[KES-Sh~ dip. 

FAUL TS--~ ap. Dotted.....here concealed or 
IllInded, ball lind bar on dcJu,.onthfOt,lJl"l side 

NomW 

""""" 

Strike·!Jip-Am>w couple shaM. ,elaINe dIspLacement 
Single IIITOW shows I"I'IOVet1'IeIll ol act""'" block 

Ma,tor thrust !auh - SaUlleeth on upper p!;,te 

Thrust fauh - $aUlleeth on upper plale 

AntK:fine. 

"""b~ 

Inclined ~lTike and cip 01 beds. 

EXOTIC·BLOCK BRECCIA- Ra:: k contaIM cr.p or 
block II'lCIustOm 01 rock different !Tom those of 
ho6t orothef-bkxks nearby. Typically 01 vok:anoc· 
tectoruc or sedimentary· tec tonic origin; excludes 
Tertiaty megab' l!'CCia cie p:>5its. 

Site 01 weft or generalized Site 01 several wels. showing 
unit penet ra ted. if kllClWfl . and depth ci wea. Ifl 
leel. 100 feet equab 30,5 meteT5. 

COLLECTION SITE- Radiogel\lCalIy dated rock 
showing • In ITllUions 01 yun Query belor (> 
symbol wlwrc preclM: location uncertain. 

Dump sample location 
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Tombstone Development Company, Inc. 
Tombstone, Arizona 

3 MIleS ~ 
M ;oJ I, 

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

By James A. Briscoe 
James A. Briscoe and Associates 
T ucson, 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 UNDlFFERENTlA TED SURflCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Gravel, sand,;trw;! ~t ~ocene and Ptoclllne­
MaInly alkMum r:J basins: ncludes some 
coDu""lJm and landsbde delXlSlls. Genf'!'aDy IIghI 
pmkSl grow, ~(lk/y indurated, and WIth POOIIy 
rounded clasts, locally v..d lOdura!,oo. ThM::knen 
several melers to hundred!; 01 melers. 

Basalt (P\elStocerw10 Pbocene}--lava1Iows. 
pyroct;a.,;nc roc~, and some Interca1ated grave! 
ThIckness ~ meters 10 oil fe.... hundred meten 
,n most p0cft RadiometncaIy dated al 025, 10, 
and321f1-1/ old 

ElIIII!r"I5M! Modesue and@Je(MIoceneand L/rp.'r 
(),goce .... '· Lwafla.o.'S, P'J,onx::IaSi'X: rock~ <,()I'nl' 

mlerc./llaloo lI!pc:wnc rocks .• md dikes MO!o tly 
gray,line ~ porphynllC rocks. tnl;iude!o 
5QI'TlI!...uy C~ f~ porphyry and!:osle 
(Tu~ rrack pOI'Jlhyry, an 1f'If000000000lenn of 
Cooper 1961) Thlc:kness mostly st.oeI'"aI meters 
10 srveral !1I!1'l5 of meter'S Dated al 24. 25. V, 13 
"ndJ9m.y 

ExtruSIve rhyohl(> a.-.d rhyodacIte (MIoceI'1l1: li nd Upper 
Ohgocene uW,'Jo!'lows. v..0ded ruff, pyuXlasllC 
rocks, and ~ lIl!ercal/lied epc.i.!Isnc roc:lu; 
~t.gr<lY 10 gI'.;rsh-PU\k. vilrIC 10 fne~ 
JX>I'PhI.'I"IllC Commonly a lew lens 10 ~ lew 
thOllS.lnd 01 rrw:ten Ihldo:. Dated ~I 23, 24 25, 26, 
26,26, 3nd 'l7 my. An adcit'Ol'WlJdale 0147 m.y ,If 
substanfllltOO, may trCcale !he preseoce 01 
Eocene roc~., fhe IowIn member oIlhe S 0 
VoIu.ncs 01 Cochde Co 

l....owercooglorner-a le,~"'~Si\ndiObgcx:eneand 
Eocene?}- AllMum; commonly graYlsh·red 
depositS olsmaJl. wei rounded, ~nc 
cIMls, Mostly 5e\oE'r<ll meters 10'" lew lens of 
metetslhck 

UPPER CORD1L.LERAI"\I (I.A.RAMlDEJ IGNEOUS 
ROCKS iLOVJER PALEOCENE) - Lower 
.. oIcal'llC rocks-Rhyolile 10 aode511e Lava Ib,t.,s. 

~"QCIMtic rocks, and SCmi;' IrItercal6.ted ~lasnc 
rocksl.laled aI57m.yf't>s.sibly~r.\gelo 

MAIN COROIliEkAN {LARAMIDEIIGNEOliS 
ROCKS,-Porpho.'fl1lC ar.:l apllt'OC rotruSoVt rocks 
(Paleocene arc! Upper Cretaceousl- Mostly !amI( 
porphopy 10 daclOC porphyry to small stocks ond 
pIurp and ap/itlc bodIc$ not /ls.5OCklled 'W1t h other 
!J'"amoo stocles. [)ated at 61 , 63, 63. 64. and 65 
my 

FhJldlzed intrusive breCCia "ltact agt> unknown, tlut 
P4"Mtrates. <lind thus young\'r than Ullde Sam 
porphyry 

Rhyod.'\!:'le lull and welded lull lncludu Pdrts 01 
~k'ro FormallOl'l. Sugarloaf Quartz Ul1Ile. and 
B" ,,.,.:0 Vok:amn. and alt of fWd Bay Rnyolrte, Cat 
M l)U1lI31U Rn.,..ol~e of Ek~n j !939) and Uncle Sam 
Pl<1OhYf\; Indudes local mlr~ bodIH .. rod kx~ 
cnnta,ns hagments oj fAOIIC rocks Tluckneu 
commonly $eW'l"al lens of T1WleTS to sever,,1 
I'Iundreds of rrw:tt'fS ~ted al 66(?l. 70. 72. 7J 3nd 
73 my !be Uncle 5.lm.ln 1M Tombstone 3fea,1S 
cbted72my 

~tickldaclllCvoIcaricbreccia.-lncloOespar1S 
01 So6ero Forn'IIIhon, ~ Quartz Lahte , and 
Brooco Vokar-.c:,. lind III 01 ~tne Vokancl 
arc:! &Mrbd Formahon 01 Cou-tri!ttt (1958). 
Corrwnonly conl/llf1Slarge blocks oIl!!xobC nxks 
and Ioc.aIy ITlCIudes some sedimentary rocks and 
mifUSlllll' rocks.. Seuual temot me(ers loseverai 
kundreds 01 meters Itw::-k in most places. 

Lt:I<.WT QUoiull mon~OtlIte and <jTaodlOfile Includes 
5Om(' QU¥1l dOlTe; appe,, ' s In s mall stocks 
Locillly dSSOCl<lIed Wltn nvner<lllz"uon_ Date<! al 70. 
71. 72. 73. 74. 74. 74, and 76 m y ThE- Sd-lIeHh" 
gr.vaodofue ill Tombstont' 15 n m y 
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BLSBEE FORMATION OR GROUP. 
UNDIFFERENTIATED (LOWER 
CRETACEOUS):-Upper part 01 &bee 
FOI"TT\aIIlOn or Groo..tS), uncbHerenti4lec1, and related 
rocks.-Includes upper part 01 Bisbee Fonnanon, 
Murall.Jmestone. "\onta, Clntura, WlIIow 
CaTTyOn. APllChe Cllf¥)n, She!lenbeTgeT Canyon 
and Tu!'T"1eY Ranch Formations (nol bsted III 
§trabgraphr: 5equlrlCl!!) 0I 11le BIsbee Group, 
AmoIe Ark05e oIllf)R1nl ",net K.nmSOl'l j 1954), and 
Angelic Arkow ConSISt' 01 browrush 10 redchsh· 
arkose, gray silIS1()1'l(', sandslone. conglomerate, 
and some fOSSIliferous gray .mestDOe Commonly 
~hllndredln'!tersrt.ck 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC}-Stock& 01 ~-gray coarse 
grlllned nxk. L.oca.ly lIMOCIIIled 10/111'1 
~1lOn. Da:ed at 140, 14& 149, 149, 150. 
1~, 160. 161, 167, 178, 185 my 

SeOrnentary rocks (l.oo.o,.er Pennan ",nd Upper 
Permylvar0l1)-<onsrsls 01 q,.ta.ph DolomIte 
(l.ower f'emMnl, Colina l.Jrneslone (Lower 
Pmnan). and Earp Fonnallofl (Lower Permian 
and Upper Pe~rMn), undlfferenflllted. 
Epnaph OoIomte 15 a dark, 10 bght.gray sbghtly 
cnerty do!onvte, limestone. mart. sil tstone. a.,n 
gypsum, 120-28) meters thick. Colina l.Jmestone 
15 a medium gray, ttuck·bedded. s,par5l!ly cher1y, 
and spt\rseIy 1000000erous hmeslone 120-28:> 
meters ttuck. Earp Formanon 15 a paIe·red 
siltstone, mud$tone, shale, and imestone. 120-240 
melersttuck. 

Horquila umestone (Upper and Midde 
Pl'msy!va"iln)-l4'It·pinkish-gray, lock- to thin­
bedded, cherty, fossiilerous irmeslone and 
If\(ercalaledpaltbroo.omtopail!.redchsh-gray 
5ItsfOlle tnal II'lCrll!aSel rn aburdance up.v.Vd 
TI/PICa.lyJ0:).490r'IWI.nthck. 

SEDIMENTARY ROCKS (MlSStSSlPPIAN AND 
DEVONiAN)-Conssl.s maiT'Jy 01 E.scabrOM 
l.JmesIone: (~n}-IocaIy (Annsn-ong 
",nd S1beI'TTlMl, 1974) caIed ~ Group­
lind M.vtrn Forn'IIIrion (l.lpper Oevorianl. 
undiffefentlated In part 01 the Ctw.c4hua 
Momta.IN also ITlCJudft Parad!se FonnahOn 
(U;JpeT ~n) and Portal FonnatlOn d 
SabIns. 195711 (Upper ~n). "" the uttle 
~ Mour1UlmS And 10m!!: a4acent hils also 
ird.dn Black ?nne. Ume5lone: . .....nose fauna 
and Conelahon 5ho<,r,o Str'CJ09l!Sf affinIbe5 IO/Iln 
~rtCksblA.....nchmay1OCJudeSOT1ll'! 
Pemsylvarian nxks.. Es.c.ebrosa l..ime5Ione 15 a 
medium.gray, I1'"IiIS5I\Ie 10 tr.:k-be<kWd., cCll'lll'llOriy 
cruuial. cnertll, fOlSiliterous irne:storw 9().31O 
meters thick. Martin Fonnabon is thick· to thin­
bedded, 91'11',110 brown doIomitl!!. gray sparsely 
fouiHrous, lind some MaIOne and sandstone. 
9().120 mel0"llhick. Para<he Fonnation 15 a 
brO\.VT'1,fo55ii{erous.shalyimestone. Portal 
Formation IS II black shale IItId imestone 6- 105 
melers thick. Black Pnnce ~Ione is pinkish­
gray 1tmestone \Wh a basal shI* and ct.-rt 
c~lIle. iOS much '" 52 metl!!l'S dw:.k. 

Sf.DfMENTARY ROCKS (LOWER ORDOV1CJAN 
TO MIDOI.£ CAMBRlAN)'-B Paso l..ornestone 
(lower On:Jcro,..c;ian And Upper Camboan). Abrigo 
Fc;rn"IatlOl'1 (Upper and MidcIe Carnboan), and 
BoIsa Quartz (Midcle Cambrian), 
~ntJated..-B Paso l.Jme:stone. a!J'"ll'JJ, 
than-bedded cherty imestone and dolomite 90 
meters to aIxd Z20 meters thick. Abrigo 
FormatlOfl 15 a 1:rrooNn, thin-bedded f06Sililerous 
imntone, sandstOf1t. quartZIte, and sIWe, 21(). 
240 me1:UI ttuck. BoIsa Quartz;te .. II brown 10 
whltl!! or ~.Itw::-:k-bedded. ccane­
grlllOed QuartZIte and M~one with a bMaI 
c~atl!!,9().l8)metenthic.k. To t~eut. 

equivalInli 01 plII1 01 the Abngo FormallOn and 
BoIsa QuartZIte ue known as the Con:nado 
Sond.I~ 
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Sectirrw:nt"'tY nxks (lJppn and Middle Cambna,.,)­
Abngo FormallOn (Upper and MxSdIe CambnanJ, 
and BoIsa QuartZIte (Midr:De Cambroan), 
unditferennllted. 

GRANITOID ROCKS (PRECAMBRIAN V):-MaIrlIy 
grarodionle and quat1z TIlOnSOnIle, ul"loliated 10 
foIiaJed.rnpartrrw:t~.GII!neral!y1r'l 
stocks, ....t.:h anw been bnle studied, 

PINAL SCHIST (PRECAMBRIAN XJ-Chlonte schist, 
phyihte, and some rne"\a.YOIciir.c rocks. 
~nc rtCks, metaquat1zitl!!, melaquar1:ote 
conglomerate, and gnN.5. One rrw:tavolcarw:. nxk 
dated al 1715 m.y 

CONTACT - Doned wherl!! concealed 

MARKER HORIZON- Doued ~ cooculed. 

DlKES-9lo.t.'II'r9 cirp 

FAlJI.. TS-9lo.t.mg drp Doned.....nere corcealed or 
trnucIecI: ball and bar Ofl doUIInthrown SIde 

""'""" 

"""'" 
Strike·5Itp--Am1.oI coupie shows relalMl! displacement 

Single anow show5 If'IO\oVmenl 01 actMl! blrxk. 

M3p-lhrust. fllUh - SaWlHth on ~r plate 

Thrusl fault-Sat.o.1ee1h on upper pI<Ile 

An"' .... 

Syndno. 

incbnll!d stnke aOO dip 01 beds. 

EXOTIC·BLOCK BRECCIA- Rock contiIIIM c~ or 
bIoclo.~oI. rockddfnent: from lhole 01 
I'at or other bb:ks nearby. TypcaDy ol..ocarK· 
tectOl"llC or sedimentary-teclOf'llC origin; ellcludn 
T ertIIItY megabreccia depoSllS. 

Site 01 well 01' 9'il~ahed SIte ot several ..... , showing 
unit penetrated. if known, a.nd dll!p:h 01-', in 
Ieee 100 leel equals 30.5 meters. 

COLLECTION SITE-R.iioge~ datft! nxk 
~ age IfI ~ ol yean Query Mfore 
symbol wMrl!! prK15e' Oc.hon UIlCe-rtlllf\. 

• Dump sample location 
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Geology adopted from D.-ewes, Harold, 
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By James A. Briscoe 
James A_ Briscoe and Associates 
Tucson, Arizona 

Distribution pattern for high copper ratios in dump 
samples (in red) _ 
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Geology 
OLDER OR UNDlFFERENTlAlED SURFICAL 

DEPOSrrS {HOLOCENE TO OUGOCENE): ­
Gr.'IveI. 5Clnd, and silt (PleIStocene i'lnd PIiocene­
~ alhJ""um of basins, InCludes some 
coOuvium and Ia.rw:isIide depoSllS. Generally IIghI 
pmluVi gray. weakly Indur(lIOO, and with poorly 
rounded cla.Sls, locally.....eU induraled. Tmckness 
several meters 10 hundreds of meters. 

&salt {PleIStocene 10 FOOcenel-Lava~, 
pyroclasnc rocks. and some mtercaJated gravel 
lhickness several meters to a few hundred meters 
In most places. Radtometne:aDy daled at 025. 10, 
and32m.yold 

ExtellSlve andesite and dacite (MIocene and lJppeT 
Cl!gocenel- Lavi'l JicM.o:s. pyrOClastIC rocks., some 
Intercalatoo epdosllc rocks. <'Ind dIkes. Mostly 
gray, ~ne ·gnllned. porphYnllC rocks, InCludes 
some very CWlse lekispar porphyry andesite 
[Turkey tr<'lCk~, an.ruorma.1 term of 
Cooper, 1961). TI.ckneM mostly sever<1.l meteT§ 
to several [ellS 01 melers· Dated at 24. 25, 27, 33, 
and39mv 

ExtruSIve rhyobl{'a,-.:I rhyod.xue (~\lIXene.md Upper 
Obgrxene lava fioy.os. welded tuft . pyrOClastIC 
rocks, and 5Omr1lliercalatedepIClilStIC rocks 
U!tll.gray to 9I'~Wl pink, \/Itne: to line"9raJned, 
porphynllC Comrncwiy a lew tens to a lew 
thOUSo'lnd 01 meters Ihck. Dated at 23, 24, 25, 26, 
26.26..md 'F7 m.v An ilioonal date of 47 m.y. If 
subSlllnMti!d,fTlllyndlc:a[etnepre:sene:eol 
Eocene rocks mine \ower member 0( the S 0 
Vo!carw:s 01 Cochise Co 

l...oweI'" conglomeri'lte, gravel. and sand (Oligocene and 
Eocene')-AlU\.1um, commonly ~ red 
dep:lSlts 01 sm<\II, I4\'U rounded, norM)k:i'I!lIC 

clasts. Mosdy ~raI melers 10 a few tens of 
fn('tersthK:k 

UPPER CORDIll.ERAN (lARAMIDE) IGNEOUS 
ROCKS ILOV.'ER PALEOCENE) l...oweI'" 
vok:arIC rocks- RIlyoite to andesite lava flows, 
pyrOC1as1lC rocks, .md some Illerc.alated epo::iastlC 
rocks IJ3ted a! 57 my POSSIbly YOUI1!J\'I IIge to 

MAJN COROIll.EkAN (LARAMIDE) IGNEOUS 
ROCKS - PorphynIlC and 3plitll. ullrUSlve rocks 
(Paleocene and Upper Cretoceous) IYIostly laWIC 
porphyr,l 10 daclhC porpn!<TY In sm."\II stocks and 
plugs and aplille bodoes nol "'ssoc"'ted With otne! 
gral1lloid stocks D.:tted at 61, 63, 63, 64, and 65 
my 

FlUidized m!lllSlve br{'Coa e,.,3Ct 019'" unknown. but 

Pl'netriltes. and thus younger than Uncie Sam 
porphyry 

Rhyocl.:!.!.lH· tuff ~nd .... '('idcd tuH Includes P<'I'[5 01 
5.llero FmTlldllOll. Sugarlodf QUdt!l Utile, and 
Bronco Volcani'S. and iIIl of Red &y Rhyolite. Cat 
Mount31J1 Rhyolite 01 Brown 11939) and Uncle Sam 
Prophyry 1n<:ludes locilllntruSl1lt! bodies and locally 
,onl<'l ln5 hil9ment~ 01 eKotl( rocks Thlckll\!S.!; 
(omrnonl!.l several t"'ns of meten [0 ~al 
hundreds of meters DalOO at 66('1. 70. 72. 13. and 
71 mv 1he Une:1E Sclm. III the Tombstone area, IS 
datednmy 

AtIdesIoc tod.xlllCvoIcarw::brecclll - JncllJOeSpans 
at SoIero Fom'\i!ItJOn, Sogar\oaI Quartz utile, .md 
Bron::o VokaBC$, arod all of Deme1rle Voka!'ic-$ 
arod Sdverbell FonTIlItJOn 01 Courmght (1958). 
ConYnonIy conllllm large blocks 01 exotic rocks 
and 'oxaly InCludes !;OfI"OI! sedimentary rocks and 
IOIrusrve roc~ ~tensolmetersto~ 
h~olmetersthK:k 11'1Il10$l p0ce5 

Lower quarll. monzonlle and gr.aodiorlle l !lClude~ 
some quaTll dlOrlte.l1ppE!aTS In srNIIIslocks 
Locilily M50Ck'ltcd WIth millerah:allon Dated a[ 70. 
71 n. 73, 74 74. 74 and 76 m.v n.e Schl{'lRln 
gfanoc!onte at T omb$tone 15 n m y 

Roads and Highways 

'- Dry wash 

·'++,++-+rrt ,;+- Southern Pacific Railroad 

Explanation 
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BISBEE FORMATlON OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS)-lJpper part of Bisbee 
Formahor'l or Group, unchffefentia.ted, <'Ind related 
rocks,-Includes upper part 01 &sbee FormatIOn, 
Mural l..nnesIone. Meota. Cmtura. Willow 
Ca~, Apacne Canyon. Shellenberger Canyon 
and Tumey Ranch Formallons [nol Ssted in 
stratlgra.ph!C sequene:e) 01 tne BIsbee Group, 
AmoIe Arko se 01 Bryant and KlnTllSO!'1 (1954), and 
Angebc Ark05e ConSIStS oi bro.vnlSh· to reddish· 
~rk05E:, gray s.a!tStone, sandstone, conglomerate, 
ilnd SCII"TW fossiJderous gray bmestone Commonly 
several nundred ITM!ten thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC) Stocks 01 pllwsh gray coarse 
9I',"IIned rock Locally assoaated l.\.1th 
nuoerahzatlOll. Dated at 140.148,149,149,150, 
153, J60, 161, 167. 178.18Sm.v 

Se.:bmenlal'Y rocks (I....owo!r PeTTnl3n and Upper 
PennsylwTlI<ln)-cOllSlStS of Eptaph DoIorrute 
(Lower Pem-IIlII'l) , CohM Umestone (lower 
Perrrut'ln) , and Earp FOTTTllltlOO U_ower PelTTlllln 
and Upper Pennsylvt'lr.anl. undIiterent>1lted.. 
Epuaph DoIorrate 15 a dilrk 10 bght.gfay sbghtl!.l 
cherty dolomite, bmeslolll!. man, SIltstone, ",...rt. 
!ll/PSUm, 12().~ meten thick. Colina Urne5tone 
15 a TTlIedlum gray,thlCk.bedded, sPlIrseiycter1y, 
and sp1!Irseiy fossiliferous hmeslone 12CJ.28J 
meters thick. Earp FormatlOfll5 a paIe·red. 
siltstone. mudstone, shale, lind .rne5tone, 120--240 
meters thICk. 

HorquiJla UmestOlW2 (Upper and MIddle 
PerYlS!Ava!1lan)-Ught'Pln~-sr<'Y , thrck to thm 
beddOO, cterty. fos.siiferou.s bmestone ~nd 
IMerc.ali!ted pale·brown to p.:W·redchsh-gray 
WistCOt' tnat U'lCreases U1 abundance upward 
Typte.aSyJOO.49J meteTS thICk 

SEDIMENTARY ROCKS (M1SSISSlPPtAN AND 
DEVONlAN)- ConSIsts malllly 01 Escabrosa 
Umestone (~n)-locaIIy (Annslrong 
and SiIberm<m. 1974) called Escabrosa Group-­
and /V\artm FormabOn (Upper DevonIan). 
uro:hfferenMted. In part 01 the Chlrcanua 
Mountains also U'lCIudes ParadIse FOrl1"l<'ll1on 
(Uppe:r MisslssPP'oln) and Porta! FOI"lIli\llon of 
SabIns, 1957a (lJppe-r ~n). In tht> ullle 
Dragoon MounlailU and some adjacent hdls also 
lntludes BIaock Pnne:e Ume51one. whose fauna 
and correlation shaN strongest a.ffi.n.itJeS With 
MissSSlJlPli'ln rocks but wt.ch may IIlCIude some 
PelYlSylvanaan rocks. Escabrosa limestone 15 a 
mediurn-gray, ma55I~ to ttjck,bedded, commonly 
c~, cherty, fossiiferou.s timestone 90-310 
meters truck. Martin Formation is thick to thin· 
bedded. gray 10 bTOY.Tl dolomite, gray sparsely 
lossihlerO\.1S. and some siltslone and sandstone, 
9'J· I20 meters thx:k. PaTiXlise Fo rl1"l<'lOOll IS a 
brown. f06S1i1feroU$, shaIy timestone, Portal 
FCIrfl"lo.)\lon 15 a block $hale and imeslone 6- 105 
meten thICk. Black Pnnce umestone IS pinkISh· 
gray ti~lone Wllh a basal shale and cnert 
congjomerate, <OS much as 52 meters thick. 

SEUiMENfARV ROCKS (LOWER OROOVICIAN 
TO MIDDLE CAMBRIAN):- f] Paso 1.JmeSIone 
(!...ower Ordovocian and LIpper Cambri3n), Abngo 
Formarion {lipper and Middle Cambnanl. and 
Bolsa Quarlz (Middle Gambrllln). 
undIfferenriated..-El Paso umeslone 15a gray, 
thin·bedded cheTty ~mestone and dolomite 90 
meters to about 220 meters tJw::k Abngo 
FotnIlItion IS a brou.Tl. thin·bedded fo55IIifefOU$ 
umeslone, sandstone. QUanDte, and shale, 21D-
240 meters ttuck. Balsa QuartZite 15 a brown to 
white ()I'" purpish-gray, thick-bedded, coarse· 
gTaIl"le(I quafiZile and sandstone Wllh a basaJ 
conglomerate, 90-18) meters thick. To the ~t, 
equl\o0lenls oi part 01 the Abrigo FormatIOn and 
BoIs;, QuartZlIIl' are known as tne Coronado 
Sandstone. 
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SedImentary rocks (l.lpper ./100 MIddle Gatnbr-.Jinl­
Abngo Formahor'l (Upper.md MIddle Cambnan), 
and BoIsa QuartZite (MIddle Cambnan), 
undifferenM!ed. 

GRANITOID ROCKS ,PRECAMBRIAN VJ - Mainly 
grarodionte and quanz Il"IOI"\SOOlte, unlohated to 
fobated, III part meta~. GeneraIlyin 
stocks, whlChahve been little studred.. 

PINAl. SCHIST (PRECAMBRIAN XJ- Chlonle schist, 
phy!bte, ~OO some metavolc./l.-.c rocks, 
metll\.dcanx:: rocks, metaquart:l::ne, metaquartzile 
c~ra!e, and gf'1l:l5-5 One metavolcaf'IIC rock 
datedatl7lSm.y 

CONTACT - DoIlOO where concealed 

MARKER HORIZON- Dotted where concealed.. 

OIKfS-ShOWlng cbp 

FAUL T5-ShoMng dip Dolled where concealed or 
Intruded; bt'Ill lInd bt'Ir on downthrown SIde 

""""" 
""",w 

Strike sfip- Arrow couple shows reiatNe dtspIacem('nt 
Single arrow shOLNS movement of IIChve block 

~ thrust fault-S.u.Ilteeth on upper plate 

Thrust falIlt-Sa .... 1eeth 0T1 upper plat\' 

AntlChne 

5yn<bne 

Inc::bned stnke .md ~ 01 beds. 

EXOTIC BLOCK BRECCIA- Rock contautS chip or 
bIoc:k lIlCiusIons oi rock diHerent trom thO5\! ol 
host or other blocks nearby Typtc.'lIlyoi volcanic 
[ectonoc or sedtmentarv·tectonrc Ol"9n, excludes 
Tet1ta1)l megabrecCIiI deJlOSlt5. 

Si[eol well or generalized Site 01 seuer,)j.....ells, sho.vIng 
unll penelrated, d known. and ck!plk 01 """D, tn 

f<eet 100 feet equals .30.5 meters 

COlLECTION SITE- RadiogelllCally dated rock 
showing age III mililOOS of years Query before 
symtx>Iwn.erepreclse iocatlOnuncertaJn. 

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

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

By James A. Briscoe 
James A. Briscoe and Associates 
Tucson, Ar izona 

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 SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE): 
Grawl, sand. 3nd silt (P\eISiocene and Pboceoe­
MaInly allUVIum of basins; I!1Cludes some 
cdlUlilum and ~ndslide deposits. Generalhl light 
pinkISh gray, 'M!ak/y Indurated. and lO.,th poorly 
rounded cIal;ts; locally weU indurated. Thickness 
sever31 meters to hundreds of meters. 

&sail (Pleistocene 10 F'bocene)- Lava f'\oo.vs. 
pyroclastIC rocks, and some inlerca~led gravel. 
ThICkness 5eVer<tl me!ers to a few hundred melers 
In most places. RadtOmefricaIly daled 31 025. 1.0, 
and3.2m,y. old 

ExtellSlVl! andesite and dame (Miocene and Upper 
Obgrxene)-Lava flows, po,.TOClashC rocks, some 
intertalated eJXlashC rocks, and chkes. Mostly 
gray, fioe.graaned. porphyrinc rocks; ncludes 
some very COolrse feldspar porphyry andesite 
(Turkey track porphyry. an tnformalterrTI of 
Cooper, 19(1). TrncK!"1€S5 mostly several meters 
10 several tens 01 melers Daled at 24. 25, 27.l3, 
and 39 ow 

ExtrUSIve rhyolite a;,d rhyodacIte (Miocene and l.Jpper 
ObgQ::ene-Ll\laflows,lI.-eIdedlufl,pyrOC~hC 
rocks, and same IIlterca1ateder-:La.sno: rocks 
~t.graycograyrsh~k , lIltncroline.grallled, 
p()fphynbC. Commonly a !ew\ens co a It?w 
thous.1t.nd 01 meters ttuck o..ted.,t 23. 24, 25, 26, 
26, 26,.,nd '17 m.y An lIddillona/ dilIte 01 47 m.y .. tI 
substantJilted. mlJ'jlncbc:a!e the presence 01 
Eocene rocks In the kmer rnembeJ of the S 0 
Voicancs 01 Cochise Co 

\...ou.oer congioml!'fate, gravel, ~rO:I sand (Olgocene and 
Eocene?)-ADUlilUOI. commonly graylSh·red 
depOSitS 01 smal • ....d rounded, r'IOI"M:Ibnc 
clasts. Mostly wveral meters to a lew tem of 
metersltuck. 

UPPER CORDIU£RAN (lARAM!DE) IGNEOUS 
ROCKS (LOWER PALEOCENE):-lower 
voiuJrIC rocks- Rhyobte to andes.te Iilva I\ows., 
pyroclastlC rocks. and some nlercai;.!led e~Ias!1C 
rocks. D3ted al 57 m.y Possibly younger ~ !O 

MAIN CORDILLEkAN (LARAMIDE I IGNEOUS 
ROCKS:-Porphynnc and aphtl( rntfUSlVl! rocks 
(Paleocene and Upper Cretaceous)- Mosdy IatlhC 
~'I'Y to diIohC porphyry In small stocks and 
plugs and .,p/lhC bocbes not a5SQC1ated WIth Olher 
granitOId stocks. Dated al 61, 63, 63, 1)4, and 65 

FlUidIzed InlrU:'IVe: brecct.il exact age unknown, bor 
p{'netrates . .,nd Ihus younger th,ln Uncle Sam 
porphyr~' 

Rhyoduo..·lte luff .100 welded tuff . Includes p.'lrts of 
S<tlero ForlThlrtOtl. Sugadoaf QU<lnz Lallte. and 
Srnnco VoktmlCs, and <III of Red Bay Rh~-oI'te, Cal 
Mountain Rhyolite oi Brown (19)9) and Uode: Sam 
Prophyry 100IuOOs Iocallnlrus ... :e bodN?!i and locally 
(Onlal115 fragments of exotIC rocks. ThKkneS5 
("ommon/y severalten5 of meters 10 ~ral 
hundreds of melers Dilled olt 66("). 70, 72. n, and 
73 m y The Uncle Sam. III lhe TombSlone are." 15 
da!M72 my 

Andesltoclodacttocvolcaricbrecc~-tnckJOeSparlS 
0( SoIero Formatron, 5ogarioaf Quam Lame, and 
Bronco Vo!calllCS, and aI 01 ~ne VoIcalllCS 
and Silverbell FormabOll 0( Courmght (1958) 
Commonly contains large blocks 0( exotIC rocks 
.mel n:aDy IT'dudes some se<imel'l1My rocks and 
Intn.l9verock.s.Several te~o(metersroseveraJ 
hundreds of meters tn.:k in IT'05I places 

l()\i.'('r qwrll rr.)nzomle and gr<l(lCllOnte Includes 
s.ome qudrll dlOf'lte. app('ars III smaD stocks 
Locdlly M5OCl(lled lO.,th mIOt'Tahzallon Daled at 70. 
71,72,73.74 74. 74..,nd 16 my TheSdll('ffhn 
gr'1I10do'll(, <II Tumbstone IS n m y 
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BISBEE FORMATION OR GROUP, 
UNDIFFERENllAlED (LOWER 
CRETACEOUS) - t)ppeT part of s.sbee 
FOfTI'\I!.flOfl or Group, undifferentiated, and relilted 
rocks. - Inc:ludes upper port 01 Bisbee Formation, 
MunJ Ume:stone, Monta, Cmtura.. WtlJoo.o.. 
Canyon. Apa.che Canyon, Shellenberger Canyon 
and Tumey Ranch Formi'ItIon5 (nol listed in 
st!'3hg..aptuc sequence) of the BIsbee Group, 
Amoae AAose of 6rydnt and KinnISOn (1954). and 
Angelic Arkose. ConSISts of brOWl'USh· to reddish 
arkose, gray siltstone, sandstone, conglomerate. 
and some fossihlerous gray hmestone. Commonly 
several hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC)- Slocks of pinkish-gray coarse 
gri\lned rock. Locally associated IlJith 
tT'III'leTaItumon. Dated al 140, 148, 149, 149. 150, 
153,I60,161.167, 178,I85m\! 

Sedirnentary rocks (lower F'errT\lan and Upper 
PeMS\.~vari"In)-cOllSIsts of Eptaph DoIomte 
(Lou.er Pl!rYT\lan). Colina UfTW!stooe (Lou.er 
Pem1l3n), and Earp FormatIOn (Lov..er Pennlan 
and Upper Perm~r-.anl, undifferennated 
Epdaph DoIoll'lte IS a dark ro light.gray sb!jldy 
cherty dolomite, bmeslone, marl, siltstone, 3...n 
!M)SUm, 12().28) melers ttuck, Collila lImeslone 
15 a medium gr<IY. ttuck-bedded, sparsely cherty, 
"nd Si»rsely fOlSSili!erous ~~!one 12().28) 
meters truck Earp FClI'fI'IatlOlllS a pale red 
siltstone, mudstone, shale, ",nd 5meslone, 12().240 
melerstiuck 

Horqui113 l...anesrone (Upper and MlddIe 
Pennsy[v;ar-.an)~lJght. pmk.ish-gray,\hlck tottun 
bedded, cherty, fos.sihferous Hmestone and 
interca!atedpale-brCM'I1topale.reddish-gray 
siltstone that IIlCrea5eS In abundance upward. 
T)..'IJIC3IIyJ00.4'X1me!ersduc:k.. 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONlAN)- Consists mairVy d Escabrosa 
limestone (Mis9sslpPiJTI)-locaDy (Armstrong 
and Silberman, 1974\ called Escabrosa Group­
and Martm Formanon (Upper DevonIan), 
undilierentJared. In part 01 the Chincahua 
Moul'l1ams also Ir'ICludes PariKllse Formanon 
(lJpperMisslssippian)and Portal FCIfTI'\a\JOno( 
Sabtns. 1957a (Opper DevornanJ In the uttle 
Dragoon MountaJns and some ~nt hills also 
n:~ Black Prmce Ume5IQOe. whose fauna 
and cOl'T'e:liJtion show strongest affinlnes 1O.,lh 
MlsSlSsppa.n rocks but which may Ir'ICIude some 
PemsylvaTlli'lTl rocks. Escabrosa limestone IS a 
mecium-gray. massiw to thick-bedded, commorJy 
(modal, cherty, fossiJiferouslifnestone 90-310 
meters ttucK Martin Formation is thICk· to thin· 
bedded, gray to brown dolomite, gray sparsely 
fossiliferous. and some siltstonll and sardstone, 
90-120 meters thick. Paradise Formation 15 a 
brown, fossilderous, shaly imestone. Port al 
Format1Oll15'" bla<:k shale and ~mestone 6.105 
meters thick. Black Pnnce umestone is pinlush. 
gray limestooe l.1.li\1'1 ., basal shaJe and chert 
conglomerale,..s If'IlXh as S2 meters rhick. 

SEDIMENTARY ROCKS (LOINER ORDO\I1CIAN 
TO MIDDLE CAMBRlAN):-El Pa!;o umestone 
(1...oweT Or-dovIc~n ",nd Upper Cambrian), Abrigo 
Formation (Upper and Middle Cambren), am 
BoIsa Quartz (MIddle Cambnan), 
undifferentiated,-El Paso Lnnesrone 15 a gray. 
IhnOO:lcled cherty timestone lind doIomte 90 
meters to a.tI<xIt 220 meters thick. Abrigo 
Formahon IS'" brown, ttun·bedded f~erous 
bmeslOf'le, sardstone, qUillnl:lte , and sNle, 21()' 
240 me!er5 thICk Bo!SiJ Quartzite IS a Ixown to 
....trite or purpIish-gray, thick-bedded, coarse· 
gra.med quartZIte and SlIrv:lstone with a basa.l 
congomerate, 9().lE1) meters thICk. To the east. 
equivalents 0( part 01 the Abngo FOf1"I'\iJtIon and 
Balsa Quartzite are kT'lO\loln M the Coronlldo 
S,,"'.~ 
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Secilmenlary rocks (Upper aoo MrlcBe Cambn3n)­
Abogo FormaDOll (lJpper and MxXIe Cambrian), 
arod BoIsa Quartzite (MIddle Cambna.nl, 
undifferenlliJted. 

GRANITOID ROCKS (PRECAMBRIAN Y):-Mamiy 
graoodionte "nd quartz rronsoolle, unlohated 10 
f~led. m par! metamorphosed Generillly III 
stocks, uAuch al'M:> been htde stucbed 

PINAL SCHIST (PRECAMBRIAN Xl- Chlonte schISt, 
phyOile, lIOO some meta:vok:anlC rocks, 
metavolcafIIC rocks, meta.quan%lle, metllquanZl1e 
conglome,.,te, and gnerS5 One metavolca!1IC rock 
dated at 1715m.y 

CONTACT - Dotted .....-here concealed 

MARKER HORIZON Dotted where concealed 

DIKES- Shoo"'lIlg dIp 

FAUL T5-Shou..11'Ig dJp. Dotted where conceded Of 
intl\lded, baI and ror on downthrown SIde 

Nom-.I 

""""~ 

Stoke·sIIp-Arrow couple sho.vs relatlw Gsp0(:emI!Tlt 
&ngk.> arrow shows movement 01 acllW block. 

MaJOr thrust fault - s"Wff'('th OIl upper pliJte. 

Thrust f.,u] t- s"Wle('!h OT'I upper pi.,te 

AntICline 

Syno'~ 

Inclined strike "rod dip of beds, 

EXonC·BLOCK BRECCIA- Rock COrlI<\l1lS ct--ip Of 

block .-.eluSIOnS 01 rock ~erent from thOl5e of 
hosl or other bb::ks nearby Typcallyof voIco'lT\IC ' 

tectorucorsedimenlary-tectoricol'1@n;e)tC1udes 
Ternary megabrecCI<t depostiS. 

5.\e 01 well or generalized sue: of several weDs, s/'oo::MIIl"I9 
unit penelraled. tI kT'lO\loln, and depth 01 well, U1 
feet 100 feet equals 30.5 meters. 

COLLECTION SITE - R",dlOgerucally dated rock 
showlIlg ~ In rrullions of years. Query before 
symbol...m.ere precIse locatIO" uncertaIn. 
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Geology adopted from Drewes, Harold, 
1980, and Newell. RA, 1973. 

By Jam es A Briscoe 
James A. Briscoe and Associates 
Tucson. Ar izona 

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 SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE):~ 
Gravel, sand, and silt (Pleistocene and Pbocene­
~ alluvium 01 basirl$; Includes 5(ITl)e 

CollUVIum and iand5lide dePOSits. GeneraJlo,olighl ' 
pmkish gray, weakly rndur3teci, and \Mth poorly 
rounded clMls; locaJIy weIllfldurated. Tluckness 
~raI meters 10 hundreds of meters. 

Bi!lsalt(~st ocC!re I QPbocene)-Lavafiol.o,.-s. 
pojToclasrx: ro.:Ks, and some Inlercalaled gravel. 
Thickness sewrCll fJlI?t~s 10 a few hundred I1"II!ters 
In maS! places Radiometncaly dc!ted at 0.25, 1.0, 
and 3.2 m.y oid 

Extc!nseve andesue and dacite (Miocene and LIpper 
OIigocenel Lava I\ow!; , pyroclasnc rocks, some 
Intercalated epciaS!1C rocks, and dikes. Mo5dy 
gray, ~ne·gralned. porphyntlC rocks: InCludes 
some very coarse feldspar porphyry andesite 
[Turkey track ~TY, an mformalterm cJ 
Cooper, 19(1) Thackness mostly several meters 
to sever31 tem oi fJlI?ters [R,1ec! at 24. 25, 27. 33, 
and 39 m.y 

ExtrUS/\ll! rhyol,te arod rhyodacIte (P-tJocene and LIpper 
Obgocene- Lava floo.o.-s, welded luff , pyroclastIC 
rocks. and some If\terC3lated eplc\asnc lOCks. 

l.I!#ll-gray to gr-;,\IIsh ptnk, VItro::: !ofine-grall-.ed. 
pocphynOo; Commonly a few tens 10 a fev.' 
thousand of rTlPters tt.ck. Dared at 23. 24, 25, 26. 
26.26. and 27 m.y AIl..c\c!Jr.onal date of 47 my., If 
substanllated, TT\aY nchc;,te the pw;enc:eol 
Eocene rockslfl tlw lower member of the S 0 
VoIcanc.s of Cochise Co 

I..no.r.er conglomerate, 9J<IveI. and sand tOlgocene.\oo 
Eocene?)-AlluVlllm, commonly gr/lljlSh red 
depOoslIsoi sm3l1. weU rounded. non~OK" 
clasts. Mostly several meters 10 a few lel"l5 01 
me!en;thlck. 

UPPER CORDlU£RAN (LARAMIDE) IGNEOUS 
ROCKS (lO'I.VER PAJ.£OCENE): - Lower 
YOIcar.:: rocks- Rhyoble 10 andesite lava flows, 
pyrocla5hc rocks. and some U1 terc.alated eptClastlC 
rocks.. Dated at 57 m y PossIbly ~unger age tOo 

MAiN CORDlUEKAN (LARAMIDE) IGNEOUS 
ROCKS.-Porphynnc and apilhc intrusIve rocks 
tPa.leocene ard Upper Cretaceoos)- Mostly 13mic 
porphyry 10 cbclhc porphyry In SI"T'wllI stocks and 
plugs and apbhc bod!eS OO! as.soaated With Oother 
gr-MlIlOO stocks Dated at 61.63,63,64. and 65 
m.y. 

FluidIzed IMTrUSlve breCCia nact <J9(' unknown. bul 
penen ate-s. and Thus younger Than Urn:-Ie Sam 
porphyry 

Rhyodacll{' lui! and welded lui! Inciud{'s pam; 001 
Sil lt!ro Formation. Sog.lr!oal QU3r!Z l..a .. t~, and 
Bronco Vokanl(s. and an 01 Red Bay Rhyo lite. Car 
Mounlaln Rhyolite o! Bro ..... n t 1939) and Unde Sam 
ProphYly Inrludeslocal intrusIve bodtes and Iexally 
con tains h"9lT1('nlS of exollc rocks thICkness 
commonly ~verallens 0( meters tOo several 
hundreds 01 meters. D"ted al 661.?), 70, 72. 73. and 
7J m y The Uncle Sam, m ,he T ombstOone area, 15 
d.lted72 m v 

AodesI!ic 10 d,x,nc ....xaOK" brecClil -lnclucles pans 
d So6ero FormahOn, Sugarioaf Quartz Latite, aOO 
Brorco VoIcar.cs, aOO all d Demelne VoCa!1lCS 
and Slverbell FOf1TI3tlO1'lof Courmght t 19581. 
Commonly conl3lflS Large blocks of exotic rocks 
aOO locaIy II"ICludes SOfT1I! sedtmentary rocks ard 
Iflt l"USlVE: rock.s.$everaltens(lfmele'l"5I005e\lef3l 
hurdred:s of melers thick III rnost places. 

Lower quart z monzOorllle and graociKYIlle Includes 
some quartz diorIte. appears In Sm.ln stocks. 
Loc311y dSSO("liIted ...... Ih mlnerMzatlOl1 Dated al 70. 
11. n. 73. 74. 74, 7<1 .1nd 76 m y The Schteffim 
gr;modonte al Tombstone IS 12 m y 
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BISBEE FORMATION OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS):-Upper paon 01 &bee 
FomIatlOl'l or Group, u:nchfferentiated, and related 
rcx:b - Includes upper part ct Bisbee FOnT\2ltlOfl. 
MUral1..tmeslone, Mont3, CintUrll, WIllow 
c"f\yOn. Apache DlI"I~l. Shellenberger Ca~n 
arod Tumey Ranch Formations (not listed in 
stnbgrllphocseQuence)oithe&sbeeGroup, 
AmoIe Arkose of Bryant and KmruSOIl (1954), and 
Angek" Arkose ConsS!S of brownl!J",· 100 reddish 
arkose, gray sil tslone. sandstone. conglomerate , 
and some fQSSihferous gray filTM:!Stone. Commonly 
several hundrro meters thick 

GRANITE AND QUARTZ MONZONITE 
tJURASSIC)- SI("ICks of ptrWsh-gmy coarse 
gramed rock. Locally assoaated \Mth 
mllleJaitzahon Dated at 140. 148, 149, 149, ISO, 
153, HiO, 161. 167, 178, 185m.y 

Sedul1entalV rocks O . .()I.Uer Pellnt.m and Upper 
Perfl!;yivlll1liln) <:onSiStS at Epitaph DoIot!llle 
(Low,!! Penman). Coli"" umestone (L.cr.uer 
PermlilnL (Inc! Earp FormatIOn (Lower ~n 
and lipper Pennsylv6f"l3n). undtfferennaled 
Epilaph DoIamate IS a dark to bght-gray sidltly 
cherly doiomJle, bmeslone, marl , $IIlstone, a'ld 
~opsum . 120-28) meters truck Colina. I...rneslone 
IS a rnedJum gray. truck·bedded, span;ely cherty. 
and sparsely fossiliferous bnwstone 120-28) 
meters (tuck. Earp Formallon 15 3 paIe·red 
siltstone, mudstone, shale, 3nd irnestone, 120-24() 
metersTl"cio.. 

Horquill3 UmestOfle tUpper and MddIe 
Ptonnsylva.-.an)- Ught pmkJsh-gray. thick 10 ttun 
bedded, cherty, lossiIifeTOus irmeStOrle 3nd 
Intercalated paIe·brown to P3le·reddish-gray 
siltstone Imt mcrea5eS In CJbundance upward. 
T ypICa.lkJ 300-490 met~ thick. 

SfDIMfNTARY ROCKS (MlSS1SS/PPtAN AND 
DEVONiAN)- Consrsls m/IInly 01 ESQIbrosa 
umesfone (MiSSISSlpp!3n)-locaily (Armstrong 
and Silbt>rm<an. 1974) c3lled Escabrosa Group­
aM Maron FormallOn tllpper IJe,..oruanl. 
undifl€fenMted.lnpaTI o(theCturicahua 
Mounl3lns abo tncludes Parachse Format1Ol'l 
(Upper M1ss<ssIpp.an) and Portal FOTlTIahon of 
&!bins. 1957a (Upper Devoruanl In the lmie 
Otagoon Mount31ns aoo some adjacent hills abo 
Irciudes Black Pnnee umestone, wh06e f3\.J1l3 
aM correl.:mon show str~t affirutie5 WIth 
MtsszSl;lJlPl3n rocks but which may InClude some 
Pe~n rocks Escabr05a urnes!one IS a 
medilSl"l-grlly, massrve to thlck-bedded, commonly 
cnroc:l3l, cherty, tossiliJerous Bmestone 90-3 10 
merers lhi::k Marrin FOrm3Don is thick· 10 Ih,n· 
bedded.!J"ay to brown doloml!e, gray sparsely 
fossiliferous. 300 50ITIe siltSlone aOO sandstone, 
9().120 meters thick Paradtse Format1Ofl is a 
bfou.In, fossiliferous, sh3/y 6mestone. Portal 
FormahOn IS a block shale aOO i mestone 6- 105 
met€fS thICk Black Pnnee u mestone ~ ptn\ush. 
9<'Y limestone ....,th a basal shale and chert 
congiomerale, as much as 52 meters t~k. 

SEOIMENTARY ROCKS (LOWER ORDOVICIAN 
TO MIDDLE CAMBRlAN):-El Paso Limestone 
(l.oweJ OrdO\l'lClan and Upper Cambrian), Abngo 
Formation tUpper a nd MtddIe Csmbrian). and 
Balsa Quarlz tMiddle Cambnan), 
undifferentiated - El Paso Urnestone ir; a !T<'Iv, 
thm·bedded cherty Bmesl0ne and doIomte 90 
meters to about 220 meters thick. Abngo 
F(lflTIarion IS a brown. ttun·bedded fOMililerous 
limestone, sandslone, quart:l!ile. and shale, 210-
240 meter~ thICk BoIsa QuartZIte ir; 3 br()O,M1 tOo 
.....t.ite or purpIish-gray, tha:k·bedded, CO<\f5e 

grIIlned quartZlle and sardstone Wllh a ~ 
CClf'"9omerate.90-1!J)melersthJCk. TOlneeasl, 
equ .... nts 01 part oI lne Abngo FormahOn a.nd 
BoIs3 o,...,rt Zl te are known 65 the Coror-0do 
Sancblone. 
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Sedimentaf',lrockstlJpperandMaddle~nan)­
Abngo FormallOl1 (Upper 3nd Middle Cambrian), 
and Balsa QuartZIte (MIddle Cambnanl, 
undifferentiated 

GRANITOID ROCKS (PRECAJl.ffiRIAN Y):- MamIy 
granodionte 300 qUlIn%: monsoNte. unfolta.ted to 
lo/iated, In part metamorphosed. Gener3lly In 
stocks, which ahve been btlle slucbed 

PINAL SCHIST (PRECA.'1BRlAN X)-Chionte SCh'Sl, 

phy\hte. 3nd some melaliOk:aruc rocks, 
metavoIcaOK" rocks. metllqu.artZlle, met.,quonZi le 
Con9omel"i'lte. and gl"05S. One rnela\odcar-.: rock 
&tedal1715m.y 

CONTACT - Dolled where concealed 

MARKER HORIZON- Dolled where coocealed. 

DIKES- ShOWIng dIp 

FAUL TS-ShOUllng chp Dolled where concealed OT 

mtruded: baH and bar on downlhl()l.l.lll SIde. 

Nom-.J 

Reverse 

Strike·shp-ArrQY.i couple shouIS relauve displacement 
Smgie anow shows mo~nt 01 .xl~ block. 

tvIa.ror [h!\.lSt tault-Sawt~th on upper pi3le 

Thf\lSl fault - Sawteeth on u~ pi3te. 

AntlCbne 

"",.~ 

Jncbneds!rikednddlJ)dbed.s 

EXOTIC BLOCK BRECCIA- Rock COl1!ams cr.p or 
bIocklflClu$lOl"\$o(rockchfferentlrom lhoseoi 
hostQIIOlnerblcx:ksnearbo;. T\IPIC2llly 01 voIc3rIIC 

tectorncorsedirnentary·teclorucongm;exclucles 
Tertl3l1l~eccladePOSlts. 

Site d. -.....ell or generalized slIe of several weUs, shoMng 
UTIIt penetf3ted, if known, and depth 01 well, III 
1M 100 feel equals 30.5 meters 

COLlECTION S!TE- Racbogemcally dc!ted rock 
shov.,ng 3ge m millIOns ol years. Query belQl'"e 
symbol where precIse bcahon uncertaIn 
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Geology adopted from Drewes, Harold, 

1980, and Newell, RA. 1973. 

By James A Briscoe 

Figure 12_ Distribution pattern of silver in mesquite trees (in red) , 
from Newell, RA, 1973_ 
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Geology 
OlDER OR UNDIFFERENT1A TED SURFlCAL 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Gravel, ii!lnd, and sit (PiasIOUroe IIrd PIiocene­
MauVy alluvium d basns; .-..eludes If()ffIe 

coillMum and landslide de~ts. Gc~ light 
pII'IIush gray, ~kIY oour-ared • .and ...... tn poorly 
IOlRSed clasts, kxlliy u.d II'ldW1lted. ThIckness 
_aI meten 10 hundreds 01 melflrl. 

Basall (F'\r,sloceroe to PIiocene)-lalfll !\c)w", 
pyrocLunc: rock&, and ~ Inl~ed ~ 
n.;knn5 sewral meters 10 II Jew hllldred rrctltJs 
IflIllO$l places Radiometncalydated al 025, 10, 
and 32m.y old 

Extensn.oe andeSIte and cIao,e (MIOCene and l./ppeT 
OIIgocene)-u..'iS ~ pyrociMnc: rocJu. tome 
nrrn:alated ~Iuhc. rocks. and dikes Most1y 
gray. fine.graaned. porphyritIC rocks. ItICIudes 
tOme wry coarse leidspar ~TY ande5Ite 
(T1lI'I<ey tRICk porphyfy, an ,",orrNiI ttrm 01 
Cooper, 1961), Thckne$$ mosdy ~ meters 
lo~tefl$oImeter$ [)e,led at 24. 25. 27,33. 
atd 39 m.y 

u;~ ~e a.-.d rhyodaclle {Mxxeoe ",od Upper 
OIiga::ene- lava fb,...os., wekied tuff, pynx:1a.Sbc 
I"CXM. lind some ruercalated epclasnc: rocks. 
l.J!llI'9"l!Y to gr.tyI5h·pmk. ""ric 10 line.grmed, 
porphyntJe , Cornrnoriy II lew lens 10 a lew 
thousand 01 meters dick. Diued 111 23, 24, 25, 26, 
26, 26, and 27 m.y. ATI addinonal date 01 47 m.v ,II 
substantiated, may tndi::ate the preserce of 
Eocene rocks In Ike \ov.oer mernbeJ at the SO 
VoIcar.:sciCoct.se Co 

t...o....u c~mefil1e, ~, and sand (Oigocerw and 
Etx:.ene?)-.---Aluvium; cc.nmoriy grayish·red 
deposts of smaI., wei rounded, T'IOflvckanc 
clasts Mostly SPUImII "'WIers 10 a lew ,pros nI 
meters thack. 

UPPER CORDIlllRAN (l...ARMilDE) KJNEOUS 
ROCKS (lOWER PAlEOCENE) - L.,o..uer 
voIcanc rocks.-RhyoiIte to aMeslle lava thws, 
WCCiastlC rocks. and some Ilten:alated epciastlC 
rocks D.:Ited al 57 m.y Possibly ~ age 10 

MAIN CORDIU..EkAN (LARA.'.!lDE) IGNEOUS 
ROCKS.- PcwphyntlC and apitK IlUUSM'rocks 
(Paleocene and LIpper CrelaceousJ-t-bs11y I11l1tlC 
porphyry to daotlC porphyry 111 snWI stocks ard 
plugs 6nd apllhC bodies not loS5OCI<I ted ...... th olhet 
!Pf'll0ICi $locks. Dated at 61, 63, 63, 64, and 65 
m.y 

Fluidized IntruSIVe brKC IlI UlI(t Ilge unknown , but 
penetrates. 1100 thus youn9l'r than Uncle Sam 
porphyr y 

Rhyodox.le w il and W('1ded lull Includn ~ns 01 
Scalero FormatlOl'l. Sugarloal Quam. utile. and 
Bronco Vokal'llCs. and bII 01 Red Bcty Rhyo6it • . Cat 
MoontdlTl RhyoI.le 01 BrONn (1939) and Unc_ Scam 
Prophyry Includes local IIltl Ul\IW bod~s and locaJIy 
contalOS Iragmenls 01 ellOllC rocks Thlckneu 
commonly several le1lS 01 meters to M'Wlai 
hundreds 01 melers o"ted al 66(')). 70. 72. 7J. 3nd 
73 m.y The Uncle 5.ltm. If'! IN! Tombslone Mea," 
dated n my 

AndaItlc 10 dacrtx: voIc.anIc: brecaa.-1nc1udH parU 
of Sdero FormatIOn, SugarbaI Q..ianz utile. and 
Bron::o VoIcarKs, and aI 0/ Deme1ne V~s 
and Siverbd Formation cI. Courtnghl (1958). 
ConwnonIy contam large biocks 01 eKObC rocks 
an:! b:aIy rrl.des some ser:irnerUrV roc b and 
IltrusNe rocks.. ~ tens of meters 10 seveBI 
ho.JndNdsolmetentrw:kinf'l'105t places. 

LOW('I quarl" monzonlt(> and graodionle - lncludes 
somequllrtzdiorl te:appt'arsln smailstoc:lu 
Loc:ClIIy ~llIled ...... th mll'letahZlll10n . Daled at 70. 
71. n. 73. 74. 74. 74. and 76m y. llwSchtelt1m 
gra.noc\ont(> al T omb5tone IS 72 m.y 

Roads and Highways 

"- Dry wash 

H+'+H+ ..... d +'- Southern Pacific Railroad 
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BISBEE FORMAnON OR GR<X.JP, 
UNDIFFERENTIATED (LOVJER 
CRETACEOUS):-!Jpper prat1 01 &bee 
FOfTMIlOfl or Group, uroct:.tferltntlaled, and relat«l 
rocks - Includes upper part 01 BIsbee FormatIOn, 
MurN Umt:slona. Moritl. Cintura. Wibu 
Canyon, Apache Cat¥l'f\, Shellenberger Canyon 
and T urnRy Ranch FormIItlOOl (not HIed ift 
Ilra!)gnpO.c Kq.llra) cI. the Bisbee GfOI.4). 
ArroIe Arkose: 0/ 8r)ent and Kuv.son (1954).;and 
Angek MOM'. Corwsls of br~· 10 reddish­
arkoM, gray sitllOfW, sandstone, conglomerate. 
and acme 1oI5iIi{~ gr&o; lit'nntone. Comm;;:riy 
-..mal hundred met0'$ fhlck 

GRANITE AND QUARlZ MONZONITE 
IJURASSICI- Stock.5 cI. ~ coarse· 
gJ1III"Ied rock.l.oclliya5$OClllted WIth 
fl"U'IIffail2lflOl'l Dilled ill 140, I4&, 149, 149. 150. 
153, 160.161. 167.178, I~m.y 

SedImentary roclu (l...ou..er f'ermlan and Upper 
~,..,n)-<:OI'I$I$lI of Eptapn DoIomtIE' 
U .... O' ... ~T Pmnanl. Colina L..nestone (l.D.uer 
~n), ard E.up FormatIOn U.~ ~ 
and Upper ~""'n). unddfereOhllled. 
~ Ooiomte. a dark· to 1igh1~ si!j'ldy 
cl-eny doIomrte.lirrlestone. marl , silSlone, "rw:I 
~. 12().28) meleTlthc.k. ~ 1..unestooe 
15 II rnedtum gfl!l;, thlck-bedded, sparsely cherty, 
and Ipo!ll'SoII'Iy 106SiIifet'005 llmeslone l2().2a) 

melersttocK. Earp FOfmi'Itio!l IS a pa)e·red 
siltstone. muclstone. shale. ard ime:5lone, 00240 
metersltuck.. 

Hofq~ Limeslone (lipper and Middle 
Pemsylvar.an)- l.qlt.pIf1)ash.gJ'ay, thick. 101m. 
bedded. clwrty. fcUlilerous imesl:one and 
irl(>T~led pale.brown to pako·reddish.gray 
WtstON that rocreun ... ~1"ICCl up.uard. 
T ypcaIy m49J metf:rS !tuck. 

SEDIMENTARY ROCKS (MISSISSlPPtAN AND 
DEVONlAN)-ConsiSIs IT'IIIINy of Esc.abrosa 
Urnestone~n)-Ioc.aIy (~tTOng 
and ~ 1914) caIed Escabrosa Group-­
and MMnn FormatIOn (Upper Deo..anan), 
UI'1IitferenMled ~ pari 01 the CtwrGahua 
~tams also II1Cludes Paradse FormahOn 
(Upper ~n) and Por1;a1 Formanon oi 
Sabrns, 1957a IIJppet ~n). kline Uitle 
Dragoon Mounn.l5 ard some adjacent ~ abo 
lncbta Billck Prn:e umalooe. whoM fiWl\a 
an:l correiallOn shoN 51ronge:st affirvba w.mh 
Mi55istsippIan rocb but......t.ch may IIlCIode some 
Pltmsylvanan rOCks. Escabrosa t.....nestooe I!; a 
medium·gnlY, mauiYe to Ir.ck·bedded. cornmorly 
crinodill. chtT1y, fONililm;llJS imestooe 9().310 
fNtera thick. Martll1 FormabOl'l IS thick 10 m.o. 
bedded,!J/Iy 10 brown doIomte, gray sparsely 
fOMililcrous. and tome silLSlone aM sardstooe. 
9().120 meten Irw:k. Paraci5e FCII'lTWlOn 15 a 
bro.o.on. foNiHr0\J5, shaIy imestone. Portal 
Formation II a black shale ard imnlOl1e 6. 1(6 
meters rhrck. Billck Pmce Umeslone 15 pnWsh. 
!J'l!f:Ilimestone WIth a bMaI shale and chtT1 
conglomerate, '"' f'1\JCh as 52 meters tNck. 

SEOlMENTARY ROCKS (LOWER ORDOVICiAN 
TO MIOOLE CAMBR1AN):-El Pa50 Umesrone 
tl..Dwer ~ UId \JppeT Carnbrw11. Abrigo 
FormabOrl (lJpper III'IC! Mickle Dvnbrian), and 
BoIR. Quartz (Mickle Cambnan), 
1.II1ditfeTt:nriated -fJ Paso l.JmaIone .. a gray, 
tNn-bedded c.hmy &malone and dOOn.te 90 
meters 10 abouI Z!O metenltw;k. Abngo 
ForrnatlOfll5abroo.,o.",~fos.siferous 
limnIone, sa~one, qu,artDle. and sIWe.. 21(1. 
240 meters ctW:k. Bolsa Quartzite 15 a brown to 
~eor~.gnIy.INck-bedded,coan;e. 
gr~ quartzite and 5oJndstone with a basal 
con9omerate, 9().UlI metenlhlck. To tN! east. 
equiualenll d part 0/ the Abrigo Formation and 
Boba Q lJaruite are kJ'lOOWTl as the Coronado 
SMdo""". 
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Sedimeturv rocks 1l..Jwer and MiddIt Cambnan}­
Abrigo Formation (lJppet and MdcIe Cambnan). 
and BoIsa OowtZlte IMiddie Cambnan). 
urditferentiattd. 

GRANITOID ROCKS {PRECAM8RlAN Y).-MalI'lIy 
grarodiontl! and q1J/ll'lz mooIOnIte , unioliated 10 
lobated. 111 part me~ Genetally,n 
slock$. whlchahve been ~nle $tudle<! 

PiNAL SCHiST {PRECAMBRW-I Xl-Chionte sct.t, 
phy5te, "nd some metavolcar.: rocks. 
11W11MlAcar.: rocks, me~rtZll". I1WUIoQ\JlIrtZite 
c~ate, and Sf1I!IM. One melaVOkaol"llC rock 
dIo.tedat 1715m.y 

CONTACT- Dotted wt-.m- concealed. 

MARKER HORIZON- Dolled wtwn: concealed. 

DIKES-Shou..'Ingdip. 

FAULTS--$ho..wlgckp OoctedlAlhereconcealedor 
intruded. baI and bar on dcMonthtown SIde 

Nann;; 

""""' .. 
Stnke·slip-Arrow coupk!: $hows re\,)uve chsplacemenl 

Su1gle oIIl'fCM' shoo.I.'5 rnovotmelll of <'CtlVe block 

Maior Ihrust fault - Sa......ueth on Uppel ptate 

Thrust laull- Sa""eeth on Uppel piate 

Anncline 

Syncb~ 

Inchned sh-.ke and dip d beds. 

EXOTIC-BLOCK BRECCIA- Rock conltuO$ c lip or 
biock U\C1u5lOO5 01 rock different from those 01 
ho5t or olner blocks nearby T YPlCaJIy 01 YOIcar.: 
lectOOlC or wdimentMyotKICInIC' ongIfl. excludes 
Tertl3ry megabrecClil deposll$. 

Ste 01 weD or generalized SI ted 5ot\Ie!lll web, ~ 
Uf\ll p"ne!raled, if known. an:l depth of....d. 111 
feet 100 (tel equals 30.5 meters 

COLLECllON SITE- Ra.diogel"llCaIy dated rock 
stlOIoIoIing age in millions of years. Query befor~ 
symbol where C""«IH location unct!rt&rn 
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Figure 13_ Distribution pattern of zinc in mesquite trees (in red) , 
from Newell, RA_, 1973_ 
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Geology 
OlDER OR UNOIFFERENT1.ATID SURReAl 

DEPOSITS (HOLOCENE TO OUGOCENE):­
Gravel, sard, and siill (Pte.sloc:el"ll! and PIIocene­
M.WVy alkNilnl of basins; InCludes some 
colluvium and Iand~ deposots GeORrdy light­
pcnklSh gray, ....eakly indurated, and With poorly 
rounded clasts; Iocillly wei indurated Thicknes.s 
several meters 10 hundreds 01 me1l1!rl. 

Basalt (F'Ie!stoCelll! to Piocene}-Lava /b.o.rs , 
pyJoclMnc. rocks, and some lnlerCIIJaled gravel 
TI«:kness ~ meters 10 a lew hundred mtfftS 

mmost places. RadiomtnrlClllydiltedat 025. 10, 
and 3.2 m.y old 

Ulen5lVl!: Mdeslle and dacite (MIocene an:! (}ppet 
OIrrgocene)-Uva flows, p\'-'rodashc rocks, 5(JmII: 

Inlen;alaled epclastic rocks, arc! dikes. MosIIy 
!PI. fine.gmned, porphyrmc rocks. InCludes 
!()me ve-rycoorse lekispar porpi'tyryllnde5lte 
(Turkey t1'ack porphyry, an mfCll"lTlallerm 01 
Cooper, 1961), n.:knessmoitlysevmllmtlft"S 
to 5e'V2f"a1 tens 01 me1ers. Dated al 24, 25, 'l7.13, 
and 39 m.y 

ExtrusM! rhyolite and rhyodacite (MIocene and ~ 
Ohgocen:' - Uy .. flows, v.odded ruff, pyroclMllC 
rocks, and some Interc.aJatec! epdasrx: rock$. 
L...9lt-gray to gray.sh·pmk, "'lIre to fne-gJ1lUled. 
porphyrioc. Comrro::Qy a few iii!", to a lew 
lhouMnd of meters ttuck. Dated al 23, 24, 25, 26, 
26,26,and'Z7m,y Anllddlnonaldale0l47m,y ,d 
~antl<lTed,m./IyU'Oc.'l T ethepresenceoi 
Eocene rocksm the IoweT member 01 the SO 
Volu~ of Coch:se Co 

L..ou.er CO"9omeraTe, gravel, and sand (Clb!Jocene and 
E.ocene?J- AIIvvIum,cOfTWT'oOf'tlygraYlSh-red 
deposiTS of smal, well rounded, nonvoIcal'llC 
clastS Mostly several meTers to a lew tens 01 
melersthock 

UPPER CORDlUERAN IlARAMlDEllGNEOUS 
ROCKS (LOWER PALEOCENEr-lowet 
\oOOIc:aricrocks-RhyoItle lOande$!te0vallows, 
pynXlashc: rocks, and some Wlterc.Wted epoclasoc 
rcxks. [R,led .III 57 m.y Possibly younger age: 10 

MAIN CORDlUEkAN (lARAMIDEIIGNEOUS 
ROCKS.-PorphyntK and aplitoc Wltr\lSlVlt rocks 
(Paleocene and l.Jpper Cretaceous)-Mostly !anne 
porphyry to dacmc porphyty WI small stcxks and 
plugs arv:l aptibc txxbes no! MSOCl3ted ..... un Olher 
granI~ !ilocks Dated at 61, 63, 63, 6ol, and 65 
m.y 

Fluodlzed lnlruSlVe breCCIa t:IO.aCI <lIge unknown, buT 
peneTrales . and Ihus younger Ihan Uncle Sam 
porphyry 

Rhyod;w:ue Tuff and welded luH Includes !><Ifll 01 
Salelo FOfITld!lOn 509ari0a1 Qudnzl.du:e, and 
Br(tnCo VolcaniCS, and ~ ol lWeI Bay Rh)dUe, Cat 
Mount"," Rhyoille of BIOOI.'n 119391 and Unc~ 5.lm 
Prophyry loclvdes local mlruSIW I:xlcMs and locally 
contains Ir~nls of exotIC rocks Thlckne5s 
cOl'l'llTlOl'Vy Sol'W1'"alterl5olmetns toWlie rilll 
hundreds 01 mel«S. Daled at 66(",), XI, n, 73 . .vIC! 
73my Tllt Uncle Sam, .n tke TombstOf"le area, IS 

dated 72 m.y 

Ardestoc 10 dacnlc::..aca.-.c brecoa.-11'Id\I()H ~ns 
of SoIero Formation, ~ Quar1z Lallie, and 
Brorco Vok./orw::s, and all 01 Demr:tne VoIcal'KS 
and Siverbd FormahOn 01 Cou-mshl (958) 
Con-rnoriy COOIamS large bkx:ks cJ eJ«ltlC rocks 
and IocaIIv iIrl.de:s some secimentMy roc ks and 
intnJ5rl..oe rocks. ~ lens d meters to wvenI 
huodredsd meters tn.: k tn TT05f places. 

lower quarlz monzonte and graodlOntl!' - Includes 
some QuarlZ diorite, appears In smaH stocks 
Locally ~lated Wlth mmeralutlOl1 Dolled al 70 
71. 72, 73, 74. 74. 74, and 76 m II Trw Sehli'lO.n 
grill1ock..,te CIt Tombstone IS 72 m ~ 
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BISBEE FORMATION OR GROUP, 
UNOIFFERENllATfD (LOWER 
CRETACECXJS):-lJppn pilT1 at Bisbee 
FonnalIOIl Of Group, undifferenMted, and related 
rocks.. - Includes upper part 01 Bisbee Formation, 
Mural Umeslone, Monta, Clntura, Willow 
CartyOn, Ap6c:he Canyon, Shellenberger Canyon 
and Tumey Ranch FOT'I'TW'lhons (not 6sted in 
SlrllbgrllpOK: sequence) al lhe &sbH Group, 
AmoIe Arkose 01 &vant and KinTllSOn (1954), lind 
Angelic Arkose Consist5of bro.r.onish· to reddish­
ilI'kose, 9f3Y liit$lone, sandstone, conglomeraTe, 
and some fOMililerous gray irnestone, CommonJy 
several hundred meters thick 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC}-Stocks 01 pt~ coarse· 
graned rock.. UxaIy MSCCIIUed WIth 
~, Deted at 140, 148, 149, 149, 150, 
153,160,161, 167, 178, 1&5 m.y 

SedImenIary rocks (Lower fYnnIan and Upper 
Pemsyk.enan)-cONlSls 01 q"laph DdomiTe 
(l...or..rRr Perman), Coina u meslone (loo.wr 
Permtan), and Earp FOfmlItlQn (Lower Permian 
and Upper ~nanJ, undtfferentlil loo, 
Eptaph DoIorroIt 15 a dark· to bghl-gray si!tltIy 
cherty doiorme, timestone, ~rl, Silts lone, lIofld 
gypsum, 120-~ meters thick, Colulil umestone 
is a medium gr&i, In.:k·bedded, sparsdy cherty, 
and sparsely fos.siferol,.l$ bmeslont l2().28) 

melers duck Earp Formation IS a pale red 
SIltstone, mudstone, s.Ntle, and limesTone. 120-240 
melerstn.:k. 

HorquiIIa Gmestone (Upper and MIddle 
PemsyM"'IIIn)-U~lt·ptnkish-gray, lhek 10 tnn 
bedded. c~y, f06Slilerous limestone and 
I~erc.alated pale-brown 10 pale·redchsh-gray 
siIt$tOnl!' tnall'"lCreases m abundance uDW'3rd, 
T~JOO.490meterstNck.. 

SEDIMENTARY ROCKS {MISSISSIPPIAN AND 
DEVONlANJ- Corl5lSls mainly 01 Escabr05iil 
l.Jrnestone (~)-b:aIy (Armstrong 
.vw:i SIlberman, 1974) caIed EscabrOSll Group-­
.vw:i Marlin FormatIOn (Upper DevonIan), 
undtHerennatoo In part d the Chtncahua 
MountaIN aI50 II"ICIudes Paradise FOT'I'TW'lIIOfl 
( ~Mtsstsstpp&/lnl and Portal FonnabOn d 
SabIns,I95711(lJppeJ Orevot.an) i'lThe utile 
Dr~ Mot.IlatnS and some ~ent ~ also 
mc:bit$ Black Pnnc:e l.Imestone, ~ fauna 
ar4:I cOI"T'I"lIIl1Onshow5lrOll9l!'5laffiru!.JeS"""th 
Mtsswpp.an rocks bol wt.ch may II'ICIude some 
Pe'rnsylvanan rocks. Escabrosa l.Jrnestooe IS a 
medilom.gray, mas.sM! to thtck·bedded, commonly 
cn1"lOlda!, chmy,105Slilerous ~meslone 9Q.J 10 
meters Ih.::k. Martin FOnTlllbon IS duck, to thm, 
bedded, 'iFflY to brown dolomite, gray sparsely 
1000001erous, and iOIllI" siltstone and sandstone, 
9().120meters lruck Par~ FOOT'll'lIW;)nisa 
broJ.m, f055iliferous, s)Wy ~stone. Portal 
FOl'lmllon is (I block $h(I)e ard kmestone 6-1(6 
melers Tluck. Black Pnnce umes(one 15 pmlash­
gray limestone WIth a basal shale and chert 
congIomenile,IISI"IUCnasS2rnelefSlt.::k.. 

SB>lMENTARV ROCKS (LOWER OROOVK:IAN 
TO MIDDlE CAMBR1ANl - El PMO Urnestone 
(lD.o.oer ()rdo..1oan.nd lJpper Cambnan), Abngo 
FormatIOn (Upper and MidcIe Cambnan), and 
Bolsa. Quartz (MddIr Cambnanl, 
urdIferentlilted - El Paso umestone is a gray, 
thtn-bedded cherty Wotstone and doiom.!e 90 
meters to about 220 meters thtck, Abngo 
Formahon IS 1I brown, Thin·bedded fossilil'erous 
limestone, sandstone, quart Zlle, and shNe, 210-
240 mell"f5ltuck. Balsa Quart zlle 15 a brO'olm to 
........ 11"01' purpish-gray, thick-ber:lcWd,CQllrse' 
gl'lilned QiW1Z1te and sandsaone with a basal 
conglomerate, 9(). 181 meters thx::k, To the e.asl, 
eQUMllenl5 d put oI lhe Abngo Formanon and 
&!sa Quaniflte are known 115 lhe Coronado 
Sandstone 
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Sedimentary rocks (Upper and Mickle Cambnan)­
Abngo Forma.bOn (lipper IIrd MidcIe Ymbnan), 
and BoIs.l Quar1iflte (Middle Cambni!ln), 
urdifferenNIled 

GRANITOID ROCKS (PRECAM8RlAN VI - Mainly 
grarocbonte lind quartz rT'ICIT'IIOfU te, unfohated 10 
foliated, WI pari metamorphosed, Genmilly.n 
51ocb.wtuchahYebeentiltleSlucied 

PINAl SCHIST (PRECAMBRIAN Xl-Chlorite schist, 
phvIkte, and some metaYOlcarw: rocks, 
meI...oIca.-.c rocks, metaquartZlle , me~rtZile 
cOf1!iomerale, arv::I gneiu. One melll\lOk:atK rock 
dated at 1715 m.y 

CONTACT - Doned....ner. concealed. 

MARKER HORIZON-Dotled....ne~ c~. 
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FAULTS--Sho.o.oingdtp Dotted where concealed or 
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NonnoI 

Flew,,, 

Suike·slip-Arroo,.o couple sho.vs relall\ll" dIspiocemenl 
s.rge.mow shoo,o..s movement 01 acnve block.. 

MaJOr Ihrust fault-SawtHIh on upper plate 
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IncJmed strike and dtp ol beds. 

EXOTIC-BLOCK BRECCIA- Rock cootllJflS CNp or 
block 1I'IC1u90f\5 01 rock dtfIerenl from Iho5I' 01 
host or other bIocksneliorby. TyplCallyolvolcalllC 
lectorucor$o?dnnenlary·ll"ClonicOngln;exciudes 
Tertiary megabfecc,", dePOSits. 

SIIe 01 well orgeneraized Site 01 5t:!Yerai weis. sno.,..,ng 
urit penelTi\ted, d ~,and depth 01 wei, 1"1 

Ieet:. 100 leel equals 30.5 meterl. 

COllECTION SITE- RadtogelllCdy elated rock 
shoMng;tge 11'1 millions at years Query before 
symbol where precISe kxallOfl UT\Certllln 
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Figure 14_ Distribution pattern of copper in mesquite trees (in red) , 
from Newell, RA, 1973_ 
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Geology 
OLDER OR UNDIFFERENTIATED SURFlCAL 

DEPQSJTS (HOLOCENE TO OUGOCENE):­
Gravel, sand, and sill (Plelstocenl! lind PIIoceoe­
Jo.iaInlyaDuviUTIoi basins, !llC1uder;some 
c.oIluvium and lar>dslide deposils. Generally light­
pmkish gray, W\!lIkly indurated, and with poorly 
I"OlI"Ided elMts; locally welllIlduraled. 1l1Ic:kness 
SE:VeraI meters 10 hW"odreds 01 meters. 

BitsaJI {Plet.stocene 10 ~ene)-La'Ro~. 
pyroclastic rocks, and some Intercalated gravel 
Thickness several meters to /I lew hundred meteTS 

in most pIoces. Rad!ome1ncd1y dated 1110.25, 1.0, 
andJ.2m.y. old 

Extensive andesite and daclli! lMxx:e~ 1100 Upper 
OIigoc:ene)-uva fIou..s, pyroclastIC rocks, some 
lI'llercaLaled epc::!astw;: rocks, and diku. Mosrly 
gray, tme.graaned, porphynnc; rocks; n:/ude:!; 
5()I'ne very coarse feldspar porphyry andesite 
(Turkey track porphyry, M II'IIorrna! term 01 
Cooper, 1961), lluckntss mostly sewraI meters 
\0 several lens of mett?r5 Dated al 24. 25. 27. 33, 
IInd39my 

utl\.l5lVe rhyolite lIad rhyoci.Kue (Miocene aM Upper 
OIigo::ene- l2Iva/bwos,weIded ruIf,pyrociast)( 
rocks. and 5OfTlI! Intercalated epdasnc roclu. 
~1-grllY 10 graytSh·ptT\k, .... Inc 10 line-gri\lned, 
porphynnc Commonly a lew lens 10 a lew 
thousand 01 meters thick. [)aced at 23, 24, 25, 26, 
2f.i, 26, aorod 'l1 m.y An aodditll;lN/ dilte cI 47 m,Y·, If 
subsuinhaoted.1TI!Iyrrdicate rnepresenr::eoi 
Eocene rocks." the Io.wr member 01 !he S 0 
VoIcanc.s 01 Coctv5e Co 

~ c~le.g:raveI, and $olnd tDli9oceneaond 
Eocerw?)- AlhMum, commoriy gr~'lsrHed 
deposns cI 5ITl3II, u.eII rOl.#"ded, nonvoIcal'lC 
dasts Mostly _1..1 rneh:n to d lew ten~ 01 
metersthJ:;:k. 

UPPER CORDILLERAN (LARAMIDE) IGNEOUS 
ROCKS {LOWER PALEQCENE):-Lower 
~nc rocks- Rhyolite to a.l'lcieslle ~Vll Bows, 
pyroclasoc roc\u., a.nd some Iltercaiatli!d epK:lastic 
rocks. Dated ilI1 57 m.y Possibly j,Qunger 119" tOi 

MAIN CORDIlJ...EkAN (lARAMIDE) IGNEOUS 
ROCKS:-Porphy!ioc a.nd aphtlC II'ltrUSlVll! rlX.ks 
(Paleocene and Upper CrctllC~ous) ·Mostly lanoc 
porphyry to dacitic porphyry In s!l'la.ll stocks and 
plug!; and a.phoc bodies not lISSOCiated INIth other 
gra.ritOO stocks. Daled at 61. 63. 63. 64, and 65 
m.y. 

Fluidized IntruSive brenk'! exact aoge unknown, but 
penetrates. aond thus youngel than Uncle Sam 
porphyry 

Rhyoda":lte tuff and welded tulL - lncludl's parts of 
SIIlelO FormatIOn. Sugaro.,l Quaortz wtlle. <'Irod 
Broncc Vckanics. <'100 all OIl Red Bay Rhyolite. C<'It 
Mcuntaln Rhyolite 01 &oum 11939) arod Uncle Sam 
Prophyry Includes local intrUSIVe bodIeS and locally 
conm,ns lra.gments of exctlC rocks. Ttllckoess 
commonly several ter"\$ OIl T'TI€fers to several 
hundreds of meu!rs Dated 011 66(?). 70. 72. 73. and 
73 m y. lhe Uncle Sam. '" the TombstOlW area. IS 
dal{'(j 72 my 

Andesitoc: IOdacitx:\IOIc.aric brecclol-tncluOesparts 
cI SoIero Fcrm.l!lTJOn. Sugarloa.l Quartz Lahte. ar.:l 
&cn:o VoIa.ric.s, and aoI cI Dtmetne VoIcaBCS 
lond S1wrbe11 FOfTTWIlIon cI Cow-m!;tlt (1958) 
Commonly conlblnSlar9f' blocks ot ellOOC rocks 
aond b::lIIy ncAJdes some sedmenlary rocks and 
tntTU5ive rocks. ~ tensot nvten to sevtraI 
hundreds ot meten thick in most pl!w::es. 

~I quartz monlClf1Ite a.nd gr~te-!ocludes 
SOfTll' quartz chonl"'. appt'ars '" ~ma.IJ stocks. 
Locally associated INIth m.neraha. toOO Dated olt 70, 
71. n. 73. 74. 74. 74 . and 76 m.y The Schlefflin 
gr,lnodortte a.t Tombstone IS n TIl)l 
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-- ---- - --- Dry wash 
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BISBEE FORMATION OR GROUP, 
UN[)[ffERENT1ATED (LOWER 
CRETACEOUS):-l.Jpper part of Bisbee 
FCll"TMlIon or Group, undifferenNited, and rela.tli!d 
rocks. - Indudes upper part ot Bisbee Formation, 
MUTtllli'nestOOll!. Morita, Clnture. Willow 
CaI'l)oOl"l, Apoche Canyon, Shellenberger Canyon 
and Tumey Ranc:h FOI'rTIIIrions (not 6sted in 
stra.!igraptuc sequence) of the Bisbee Group, 
AmoIe Arkose a Brya.nt and Kinnison \ 1954}. and 
Angeic Arkose. Con5i$tsol brownish· to reddish· 
arkose, graoy sillStone, sands!One, conglomerate, 
and some fossililerous gray ~meslone. Commonly 
several hundred meters ttuc~ 

GRANITE AND QUARTZ MONZONITE 
(JURASSlC)- Stocks ot pinklsh.gray coarse· 
grll/rled rock. Locally assoc~ted INIth 
mneraJizahoo. Dated at 140, 148, 149, 149, ISO. 
153.160. 161.167. 1'78,I85m.y. 

Secbmental')I rocks (Lower Perman and Upper 
PeMSy\varian)-<OI\SISls of Epitaoph DolomIte 
H~ F\!rl1'ollln), Colina umestone (Lower 
PttmIan). and Earp Fonnahofl (Lower Perrrl0n 
and Upper Penn~~n), W'ldifferent1olted. 
Epita.ph Dolomite IS a dark· 10 light.graoy ~1Iy 
c~ &:!Iomle. !imeStOlle. mar\. !i!ISfone, ao~ 
~m. 12().28) meters ttuck. Co6na l.Jmes100l! 

IS a medium gray, thlck·bedded. sparsely chert.." 
and sparsely flJ6.5iliferous hme:s tone 12Q.28) 

meters thick. Earp FOf1T\lIbOn 15 a paIe.red 
siltslooe, mudstone, shale, <'Ind imestOl'le. l2().24O 
meters ttuck. 

Horquia Lsrestone (Upper ard MIddle 
Pernsylv(lr..an)-Ught.pink!5h-gray. dw:k· 10 thn 
bedded, cherty, fossiliferous hmestone and 
intercalated paie-brown to paIe.redchsh-gnty 
siltstone th.ett IIlCreb.Sn .... !lb,.,.ndance upwr:ord. 
TypteaIy.:J».490 meters lhlCk. 

SEDtMENTARY ROCKS (MlSSlSSlPPIAN AND 
DEVONIAN)-Consists mainly d Escabrosa 
Umestone (MissisSlpp!i!ln)-loc.!tI!y (ArTMlrong 
andSilberman,1974)caJledE.scabrosaGroup-­
and Marrin Formauon (lipper Devonian), 
undifferennated. In pan ot tl-.e Ctuncahua 
Momtalns also U'IC~ PiuadJse FOITl"Ia.IJOn 

(LWer MissIssIppian) and Porta! Formation 01 
Sabins, 19S7a (Upper Devonian) In trtf! Little 
Dragoon Mounwns olnd ~ ad}acent hills also 
lT1C~ 8IM:k Pnnce Limestone, whose fauna 
and correlaoon shew strongest aoffirubeS INIth 
MissIssIppian TCl(;ks bul wtw:::h may include some 
~rwan rocks. Escabrosa u mestone is a 
rre<i~, mas.si~ 10 thK:k-bedcled, comlTlOl"ll>,i 
cnnodi:ll. cherty, fossiliferous limestone 9Q.310 
meten tru:k. MlInin Formation IS thick· 10 thin· 
bedded, 9'lIY to brown dolomite, gray sparsely 
fossiferous, l1nd some siltsto rw and sandstone, 
9Q.120 meters thick. Paradise Fcrmation IS a 
broum, fossiliferous.. shaly limestone. Portal 
Fcl'lTla.f'On is ol black shale and &mestone 6-1ilS 
meters thICk. Block Pnnc:e umestone 1$ paWsh, 
gray m-.estone INIth II bMaI shale and chert 
conglome-rate. oS much as 52 meten tlw::k. 

SEDIMENTARY ROCKS (LOWER OROOVlClAN 
TO MIDDLE CAMBRlAN):-B Paso umestone 
(Lower Ordovcllln aond l.Jpper Cambrian), Abngo 
Formation (l.Jpper 11M Middle Cambnan), and 
EloIsa Quartz (Middle D:tmbnan), 
undifferentia.ted.-B PM<> I..irrestorw IS II gray. 
thin.i:Jeddecl cherty ime:5lone and doIomte 90 
meters to about 220 meters thick. Abtigo 
Formauon is ao brown, thln.bedded fossiiferous 
limestone. wndstone, qUAl'tlite , lind shaN, 21()' 
240 mtten thick. BoIsa Quartzite is II brou,." to 
while or purpiih-gnlY. thick-bedded, couse· 
gramed quan ;Dte and sand.tone """h a basal 
conglornentte. 9I).HI) meters thck. To In.. east. 
~t 01 part ot thr: Abn90 FonnatlOn and 
BoIsa ~rt;D11i are known as the Coronado 
Sancblone. 
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Sedrmml:ary nxk.s (Upper an:! MidcIe CaJl'1bna,n}­
Abngo Form/Ito'I (Upper arod Mido:It Cambrian), 
MId BoIsa Ouartllte (MIddle Cambnan), 
unditferentlllted. 

GRANITOID ROCKS (PRECAMBRIAN Y}:-Mart/y 
granxllonte and quartz monsontte, urVoIiated to 
loIiated,'"part metaomorphosed. Generally", 
stocks.....t...::h ahve been ~tde s!udied 

PINAL SCHIST (PRECAMBRiAN X)-Chlonte scrust, 
phyIitl!.andsornemet21voicanc rocks. 
metw.dcanc rocks. metaquartrite. metaquartzill! 
c~te, ilI~ gntIss. One metaovok:aonic. roc:k 
dated a! 17ISm.y 

CONTACT - Oolled where conc:e.Wd. 

MARKER HORIZON- Dol ted ....toere conc.uled. 

DlKfS--.-sno..vtnsdip 

FAULTS-ShOlW1ngd!p. Dotted.....t-.ere conce<lledor 
Intruded; baJ! aond bar on downlhTQU.ll'\ SIde. 

No"". 

""",w 

Sfrike.s!ip-Am:lo,u couple shows reiah..e dispIocement . 
SIngle arrow ~ movement ot aoctIve block 

Ma,tor thrust 1a.ult- 5.:lwteeth on upper plale 

ThTlJSt lauft - Sa .... 1eeth on upper plate 

An~'" 

Syoc"" 

!ocbned stri«! aond dip d beds. 

EXOTIC·BLOCK BRECCIA- Rock coollllnS dllp or 
block n:IuSlOn5 ot rock cifferent from those of 
I-o:roI or other blocks nearby TypICally at IIOkaonc· 
tectonac: or sedimentary-tectcor-:: angLO; excludes 
Tert10lry megabrecCIa. deposts. 

SIte 01 w.dI or ~zed site of severaoJ web, snou..,ng 
UIVI ~trated. d known, and deplh ot weD, In 
Ieet . IOOleeteQUals30.5meters. 

COLLECTION srt'E-Raocliogemcaily dated rock 
shcr.uong age In mdhons cf yeaors. Que-ry befole 
symbol where prec~ Iocahotl uncertaIn. 
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Geology adopted from Drewes, Harold, 
1980, and Newell , RA_, 1973_ 

By James A. Briscoe 

Figure 15_ Distribution pattern of molybdenum in mesquite trees (in 
red), from Newell , RA. , 1973_ 

James A. Briscoe and Associates 
Tucson, Arizona 
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Geology 
OLDER OR UNDIFFERENTIATED SURFICAL 

DEPOSITS (HOLOCENE TO OUGOCENE) ­
Gra....el. sand, and silt (Pleistocene and ~ene 
MamIy alluVIum of baSInS; IfICludes some 
colluvium and landsli&! depoSIts. GeneraDy bght 
pmklSh gray, weakly indurated, an::l .... ' th poorly 
r~ clasts; locally wen indurated. lNckness 
5eIIl'I'3I meters to hundre<b 01 mete.s. 

Basall (PleIStocene 10 Phocene) - uwa flows, 
pyroclastIC rocks, and some intercalated gravel 
Thickness several me1ers to a fuw hundred meters 
In most places. Radiometrically daled al O.2S, 10. 
and3.2m.y.oid 

&;ttl"lSM! ardesile and dac,te (MIOCenE' and Upper 
Qligccene)· lav"f\ows. pyroclashC rocks, sorne 
Intercalated epciaSlIC rocks, and dikes. Mostly 
gray, line-gr<llned, porphyntlC rocks; mcludes 
some very coarse leldspar porphyry andesue 
IT urkey track porphyry, an mforT"l'lalterm 0( 
Coope', 19(1) TluckneS5mostly several meters 
to ~tallel'lS of meters Dated..,t 24, 25. 27, 33, 
tlM 3'9 my 

E.JclrUSIW rh!toOllte and rhyodacITe (MIocerll! and Upper 
OIgocene- lava flows, ~ luff, pyroc1asnc 
rocks, and some II1tercabted eplCiastlC rOCks. 
~t-gray to grayt.shpink. Vltne to fine.grau..oo, 
porphynnc Commonly a few tens to d lew 
thousard of meters thick Dated at 23, 24. 25. 26, 
26, 26. aM Z7 m.y Maddmonaldateof 47 my. II 
subs/ant"'too. may II'lI:Iale the presence of 
Eocene rocks In the Iov.oet" metnber at the S 0 
VolcanICS 01 Cochise Co 

lnwer conglonlefate. gravel and sard (Obgocene ard 
Eocene') .aJluVlwn, commonly grCJYlSk red 
deposits 01 small wen rounded. I'IOflVClIcaTIC 
clasts Mostly 5e\11!:ral meters to a lew tens 01 
meletstluck 

UPPER CQRDtU£RAN (LAAAMIDE) IGNEOUS 
ROCKS (LOWER PAL£OCENE}:- L.ower 
voIcartC rocks- RhyolIte 10 andeslte lava flou.IS. 
pyroclastic: rocks, and some II1tercala.ted epICiasllc 
fOC~ l.)alooat57my POSSIbI'\I\<Q~ageIO 

MAIN CORDILLEkAN (LARAMIDEIIGNEOUS 
ROCKS PorphynhC: 3M apiitlC tnlT'USMl' rocks 
(Paleocene and Upper Cretaceous)~Moslly\allnc 
porphyry to dacinc porphYl)l in m-oaII stocks and 
p/ugsand aplioc bodies nol associated IMth Ofner 
granltOO slocks. Daled at 61. 63, 6l. fA. and 65 
m.y. 

Fl UIdized intrusive breCCIa elldet age unknown. but 
penetrales. and thus younger than Uncle $<tm 
porphyry . 

Rnyod"("Ile lult .. md welded lull Includes p,uts oj 

SaleTO Form.lllon. SugMIo..! Qu .. rU Llilte. i'nd 
Brnoco Vo/(an,cs. " n<! ",II of R.:...;! B<>y Rhyoli le. CII 
Mountam Rhyol,te of 8rt.lWn ~ 19J'"}) ,ond Uncle 5.lm 
P' Oj>Oo.'ry Includes 1" .. ;3IlI1lru'we !xxi",,:> dnd Ioc .. lly 
cont;\InS !rdgll\enl5 of ('NOlI( roc ks ThICkness 
commonly seve .. 11 lens 01 nl('u' r~ 10 S(>ver,,1 
hundreds of mel""'!.. Dill.:...;! il l 664')1, 70. 72. 73. dnd 
73 m II The Uncle 5.:tm. III lhe Tombstone "r(>.;I, 's 
d."tt'd72my 

Andesrnc 10 dacrnc voIcal"llC bre<:clll. - lncluCle5 parts 
0( Solem Formation, Sugarloaf Quam Lame . .;IM 
Bron:;o VoIcar'llCs. and i\II 01 Demel ..... VolcanICS 
and Sllverbell FormallOn 01 Courtnght (19$1 
Corrwr.r:Ry contaut5 large blocks d exoTIC rocks 
and locally IIlC!udes some sedimentary rocks lind 
IfItru5lVe rocks. Several te~ 0( meters to severlll 
hun:!reds 0( meters ttuck III mosr places. 

I.owl'r qu .. rll molllon,l!." and gT<lOdIOl'II(' Include:. 
some qU"rll dlC)rHe. dppe .. rs ITl sm.lll stocks 
loc...lly .,5SOCIo.\IOO WIth n'llf>{.'ralizatlOn DiHed at 70. 
n 72. 73. 74 74 74. <n'ld 76 m y. The Sch.eJO,n 
!JT,mudonl~ "I T ombstont' !'; 72 m~' 

Roads and Highways 

"- Dry wash 

-i+-H+H++4 '-i+.- Southern Pacific Railroad 

Explanation 

1-----, 
~ ___ ~~_J 
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i--- ------1 
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BISBEE FORMATION OR GROUP, 
UNDIFFERENTIATED (LOWER 
CRETACEOUS) - UppI!r parl of BisbEe 
FOrmiltlOll or Group, undifferentiated, an:! rWled 
rocks_-lncludes upper pan 0( Bisbee FOrTl'\1ltlQn, 

Mural Umestooe, Monta. C,nlura, Willow 
Canyon, Apache Clnyon, Shellenberger Clnyoo 
and Tumey Ranch Formations (not listed In 

stratlgr1lphac sequence] 01 the BIsbee Group, 
An"de Arkose oi Bryant and Kinnison (1954),IIM 
Angelic Arkose CoostsIS ol brownish· to reddish 
arkose, gray SIltstone, sandstone, conglomerate , 
/lnd some tossihferous gray bl'TM!stone. Commonly 
several hundred I'TM!tersttuck 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC)-Stocks of pmkish-gray coarse 
gfillOCd rock locally associated Wllh 

rrvneraIizalJOO. DatOO /II 140, 148. 149, 149, 150. 
153. 160. 161,167. 1iS, l85my 

Sedimenlal'y rocks (Lower F'ermla.n /lnd Upper 
Pe~r-.ankOflSlStsoi Eptaph DolomITe 
(l..OIt.vcr F"erTrD1In), Colina umestone (Loo,...>er 
Pemuan). and Earp Formation (l.Dwer Permian 
andlJppcrPenn~l'I1In),uncitferenll1lted 
q.t<\phO:llorrate 1511 dark to 1ightiJl'ay sli!tttly 
cherty doIo"..te, limesIone. marl, sUlStone, /lrYI 
gypsum, 12().28) melers thick. Cobna l.Jrneslone 
15 a medium gray, Ihlck bedded, sparsely c:herty, 
lind sparsely 1000000erous hmeslone 12Q.28J 
meters ltuck_ Earp Form.?IlIon IS a paIe·red 
SIItSione. mudstone, shale, and .mestOtle. 12().240 
mell!rsthlCk 

Horquilla lJmestone (Upp.n- and MdcIe 
Pemsylv.)rr.an] · Ught pu'lklsn-gr<ty. IhlC:k to thID 
bedded, cherty, lossihferous limestone and 
Intercalated p.lIe·brov.m to pale·redchsh-gray 
s~t stone that mcrtases In tlbundance Upw<'lrd 

Typ .. ..tly 3(»490 met~11> tlt .. k 

SEDIMENTARY ROCKS (MISSISSIPPIAN AND 
DEVONIAN) - Coll9Sts miIInly of E5cabrosa 
l.JmeSIone (MISSlSSlpp.an)- locaIly (Armstrong 
and SUbermi'ln, 1974) called Escabrosa Group­
and Milrtln Formahon (Upper Devonl3nl, 
undlfferenTlaled In parI 0( the Chlncahua 
MountiMS abo rncludes PlIr",hsc FOrmiltlOfl 
(~r MISSISSIppIan) lind Portal Formanon 01 
Sabrns. 1957 .. (Upper Devonian). In the li ttle 
Dr.agoon MountainS lind SOITlP ad)acen! lulls also 
rncLdes Black Prince umeSlone, whose fauntl 
and correla tlOfl ~ strongest affillihes WIth 
/VIissIssIpp!iln rocks but which may include 50Ine 
Pennsylvalllan rocks. Escabrosa umestooe IS a 
medlum-gray, massIVe to ttuck·bedded. commonly 
cnl'llJlCbl, cherty, f05Sll~erous timestone 90·310 
meters IhlCk. Martin Formation is thlCk- to thin­
bedded, gray to brown doIorrute, gray sparsely 
fossilileroos. and some siltstone and sandstone, 
9().120 meters thick P1Irachse FormatIOn is a 
brou.m, fossiliferous. shaly timestone ?onal 
Formaoon '5 a black shale aocl 5mestone 6-105 
meters thick. Black Pnnce umestooe IS ptnkish· 
gray innes!one "",h a b;;saI shale and chert 
cOf9ornerale, ..s much as 52 melers thick 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO /l.1IDDLE CAMBRlAN):- 8 Paso umestooe 
(L..ower Ordovici1ln and Upper Camboan), Abngo 
FormahOl"l (Upper lind MddIe Cambrian), and 
BoIs1I Quanz (Midcle Cambrian), 
undtlerenbated.- 8 Paso l..Jmestooe IS a gray, 
thm-bedded cherty bmestone and dolomite 90 
meters to 1Ibout 220 meters thIC:k. Abngo 
Forma.llon IS a brown, ltun-bedded fOSSt5lerous 
limestone, sandstone. quartZite, and sh<Ue, 21Q. 
240 meters thick. BoIsa QuartzITe 15 a brown to 
white or purp/I5h-gray, thick-bedded,c01lrse· 
grained quan.llle and 5ZIndstone wIth ;} basal 
c~rate,9().l!J)metersthick. Totheeasl. 
eqwyaIents 01 part 0( IN! Abngo FClf"I'l'\aOO!l.,n;:l 
Balsa Quartzite are known as the Coronado 
SandstOf"E 
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Soonnenlary rocks (lJppet and MlddIe Cambnan)­
Abngo FormahOO (Upper and Mddle Cambnanl. 
and 80Isa Qw,rtZite (MddIe Cambnan), 
uncbtIerentlated. 

GRANITOID ROCKS (PRECAMBRiAN Y). Maml~ 
grarodJonte lind quartz moruontte, lJIioilated to 
fobated. Il part ~morphosed Generally In 

stocks, .....+uch ahve been hnle studied 

PiNAL SCHIST (PRECAMBRlAN X) - Chlonte schtst, 
phyIite.lInd some met.'tvolcal'K rocks. 
met~1lIC rocks, metaquart1lte. metaquartZile 
cooglomer-ate, aM gntISS. One meUlvoical"llC rock 
da too /It 1715 m.)I 

CONTACT - Dolled where concealed 

MARKER HORIZON- Dotted where concealed 

DIKES- Shcv.'lfl9 dip 

FAUL TS- Sh0Mn9 dip. Dotted where concealed or 
Int ruded, ball and bar on downthro .... :n side 

""""" 

"""'~ 

Strike-slip Arrow couple shov.s relat Ive displacement 
Single arrOW shoo.vs movement 01 active block 

M1Itor thrust laul1 - Sawteeth 00 upper plate 

Thrusl lauh- Sawteeth on upper pI.1le 

AnllC~ne 

""".~ 

Inclmed sfIlke and drp 01 beds 

EXOTIC BLOCK BRECCIA Rock CClltlllns chip 01 

bIocklOCluSlOrlso(rockddferent from those 0( 
host or other bb:ks nearby T ypteaIIy 01 vokaf1lC 
t€Clomc or sedirnentary.tectOl'llC 0"9111. ellcludes 
Tertiary megahl'e<:oa depo5lts 

s.t~ oi well or generalized SIte of several weQs, sho.vmg 
urut penetrated, II known, tlnd dePfh of weU, In 
fee! 100 feet equals JO.5 melet's. 

COLLECTION SITE-RadJogenlCaJIy dated rock 
shOWing age In m,nlOOS of years Query before 
symbol where pI"€Ctse lcxa!lOn uncertaln_ 

Index contour line 

Contour line 

Contour interval: 25 gammas 

• 
• 

• 

. - - -- ._-.- ... 
CALDERA MARGIN ••••••• 

f , ---=r 
dlO 

O~ 

i.~ 

Tombstone Development Company, Inc. 
Tombstone, Arizona 

, 0 3 Mil.. ~ 

H--.J I, 

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, eM., and Tyson , N.S., 1965 
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Geology 
OWER OR UNDIFFERENllA TED SURFICAl 

DEPOSrrS (HOLOCENE TO OUGOCENE)' 
Gr.wel. S<lnd, and sit {PleIStocene dnd Pbocene 
MamIy ;illuvlUm d basins; Includes some 
colluVIum and Iand!Jick! deposits Generally IIghr 
patlosh gray,.....eakly Indurated. and wnh pooriy 
rounded clasts. locally weU Indurated TlKkne5s 
several meters 10 hundreds 01 meters 

&sail (~tocene to PlIocene) . Lalla 6ows. 
pyroclastIC rocks,an::! SOfT)(> Intercalated gravel 
T1l1c~ several meters to a lew hundred meters 
,n most places. RadJometncaDy dated at 0.25. I 0, 
... nd 3.2 m.y ok! 

E~tertil~ ande!;lte and dacite (MIocene a,-,d Upper 
Obgccene) Lava bt., pyroclasoc rocks. some 
Intercalated epclasoc rocks. and likes. Mostly 
gray. f1ne.gr.uned. porphyntlc rock!.. \11C1ude5 
some very CO/IfSf' feldspar po~ andeSlle 
(Turkey track porphyry. an mforrnalt('ffi\ of 
Cooper, 1961) lllICk.nessmost!ysewTdlmet('rs 
luseveraitensoi!TlO'u?rs Oilledat24 25.27,33, 
and39m~· 

ExlnJS-..e rtl~'hl: i!nd rhyodac,te (MIocene an:!lJpper 
OIrgocene u.vaf\0u.005.~ldedtuli,po,.'foclasnc 
rocks, and!iOfl"le IlteKaiated epdasoc rock!. 
'-'!j1t gJilY togr",~'!Sh pPlk ..... tne- to hne-gf<tllled. 
po!"llhynnc Commonly a h- teos 10., /ev.. 
lnous.and of m~ners ttuck Oi.Iled at 23. 24, 25, 26, 
26, 26. ilnd 27 my An addn.)f\dl date of 47 my. 11 
5Ub5tantrared. mby Indicate the pr~rce 01 
Eocene rocks Illhe klwer member of the S 0 
VolcanICs d Coc!--rie Co 

lower conglomerate. gravel, and 5and jObgocene and 
Eocene') AIkMum, commonly gTay,sh red 
~Isol~. weD rounded. nonvoIcanoc 
cl,)5ts Mostly sewr31 meters 10 a lew tens 01 
melersltu;:k 

UPPER CORDIllERAN (L<\Rf\MIDE) IGNEOUS 
ROCKS (LOVJ[R PALEOCENE) Lower­
uoIc.a"" rocks Rh~l te to andesJle iII~'a !lows 
P'lfoclasncrocks.and.somellll(!TcalatedepclasllC 
rocks Dated al 57 m.~' POSSIbly younger oJgi.' 10 

MAIN CORDlUEkA.N (LARAMIDE) IGNE.OUS 
ROCKS Porphynnc and apllll(" tnlTUSlv(' rocks 
(Paleocene lind Upper CretaceO\JS)- Most ly lat 'hc 
porphyry 10 di!cltrc porphyry In small stocks .,,-.] 
plugs and apllnc bodies not assoc~ted v.1th other 
gr<lllllOKl stocks Dated 211 61, 63, 63. 6-1. and 60S 
m.y 

Fh,JldiZed IntTl.J$lye brecCioa ,-,X,)("I dgeunkTlo....-n. bu r 
peneITat(>s. and rhus y-oun9'-" Ihan Unci" s,.m 
pofph~'ry 

Rh~odi\'l r ,-, IlIlf ... nd ....-elded lull [ndudes 1><1(15 ot 
5"lelo Form .. ",on. SU9<'rloaf Quanz l..lme. and 
Brol1<"o Vok(lnlCS, and 311 o[ Red Bay RhyoLre, Car 
MOUTlli\1n Rhyoli te of Brown (]'I391 and Uncle Sam 
Prophyry I nclude~ local \llln .. !;",e bod",s and klCaIy 
conr<lIflS lr"gmenls ot e~onc rocks. Tlllckneso 
rommonly seV('Tdilens 01 mele.s to SEllerai 
hundreds 01 meters O<lled ilr 661}). iO. 72 73. 3nd 
73 my Tho- Uncle Sam. In rho? T o,."n.;tone 3n?i!. IS 
d.1Ied72my 

AndeslTlc to daclnc voIcarw:: brecCIa - Includes pi'rts 
01 ~ro F()I'"!T"Ia tlOO, Sugar\oaJ" Quam Lanle, and 
Bronco Volcarocs, and all 01 Demetne VoIar.:s 
and Sd\.0beD FOI'Tl"\2lIIOO 01 Courtnght (1958) 
Corrmoniy CWliJIf\S la rge blocks 01 exonc rocks 
llnd locally IOCJudt-s some seamentary rocks an:! 
11lf~lOCks. SeveraJ,eosofmeterslosevenJ 
hundred5 oIlT'oeters tt.ck 1"\ most places 

Lt.JWt'1 qu.lftz monlon,11.' dod g.-aod!Ol'lle IncrudE-s 
~ QUdrll dro"t!'. appe ... rs In srrvJI srocks 
LIXal",,· <tS5OCklted WIIh IflI!lerahlc\lIon D..-.led at 70. 
71 n.73.74 74 H.,lnd76my ~SchoeUhn 
9",nodor'le"l T ombslOI"K? IS n m y 

Roads and Highways 

--- Dry wash 

+'~H~+''''''' Southern Pacific Railroad 
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BISBEE FORMATION OR GROUP, 
UNDIFFERENTlAITD (LOWER 
CRETACEOUS):-lJpper pM! 01 &sbee 
FOfTrIanon or Group. urxiJfferennateci, and related 
rocks. Includes upppr PiH1 r:J Brsbee FormahOO, 
Mural limestone, Monti!, ClIllura, Wallow 
Canyon, Apache Canyon, Shellenberger Canyon 
c\n:! Tumey Ranch Fonnahons (not ~SIOO In 
stratigraphic Sf:'Quence) 01 the Bisbee Group, 
Amok Ar ko..e 01 Bryanl and Kmruson (1954). 300 
Angelic Arkose ConSISts of brO\l.'Il'sh· to reddish 
arkose. gray sillslone, 5aOOstone, conglomerote, 
and some 1000000erous grilY hmestone Commonly 
several hundred melers thlCl< 

GRANITE AND QUARTZ MONZONITE 
(JURASSIC) Slocks 01 prnklsh-gra~' ("carse 
gr3lned rock Locally aS5OC13ted ""'Ih 
Tm"ll:'tMlOlIJon Dated ilt 140, 148, 149. 149. 150, 
153,I60,161,167.1i8.185my 

Sedrmentarv rocks (Lower Per!Tll.)n and Uppef 
Pennsy!wlI'l,iln)---eOllsrsls of Epllaph DolomIte 
(Lo,...er Perman), Coli"", lImeslOOl.' (U:.wi"r 
Pelll"ll3n), an:! Earp FormatIOn (Lower I-'ennoan 
and Upper Pennsyl~lloiI.n), ul1(hf{erenna: ... d 
Eprta~ DoIomle IS a dark 10 Ilght-srnY sbghll~ 
chert~' d%rrutl!". limestone, rnar!. SIltstone a...n 
!MJSUIII. 12()200 rroeter~ lhock Colina wrroestOOl' 
IS a medrum gray, truck bedded. SpIlrselycherty. 
and spalsely lossihll!"rOUS limestone 120-28) 
meters thock. E1Jrp FOrlT\dIlOn 15 a pale red 
SIltstone. mudslone, shale, and lmeSlonll. l2G 240 
melersu...:k 

HofquiIIa ~one (Upper and MIddle 
Pe~'i'lr.an)-Ught pornm.h-gra~', Ihlck 10 thrn 
bedded. c!..orty, tosSh/erous hmestone and 
Intercalated paIe-brov,,'I1lopajereddlsh-gray 
SIltstone thaI u-.:reases In abundance upo.o.<ard 
TypICc1IIy300-41}Jl1"1I?terslhlCk 

SEDlME!\'TARV ROCKS {M!SSlSSIPPlAI\- AND 
DEVON1ANJ--Coosrsts marnly 01 E.sc.abro~ 
Umesr:0fle (MtsstssPP\i!n)-kxally (Armstrong 
ard Sb!rmm. 1974) called E.scabrosa Group-­
"rv:! Marm FOITT1dtlOO (lipper Dewrua.nl, 
unddferenllated n parI d the Chincahua 
Mountams also IOdudes PlIraciase FormatlOTl 
(Upper ~n)and Portal ForrnahOn of 
S3bms. 1957a (lIpper Oevo!\lc1ln). In the WIde 
~l Mountalos and SOIT'oe ad,acent hills also 
n-:ludes Black Pnnce umeslooe. whos;.> launa 
lInd COfTeial1On show slrongest affinitKos with 
Missrssrppoln rocks but which mi'I\I Include some 
PerYl5ylvaT'IAn rocks. ~..brosa limestone IS 21 
medilnl-gray. masstve 10 tn.ckbedded. commonly 
cru'lOlClal, ct.!ny, foss;hferous 6meslone 90-3\0 
melers thick.. Jo.1ilrhn Fol'Tl"\2ltion '5 thick to thin 
b.-.dded. gray 10 brown doIomlle, gray sporseiy 
fossilderous. and some siltslone and 5andslonll, 
90 120 melers IhlCk Paradl5e Formanon 15 iI 
brown. 10000000erou$, shaIy ~meslOne . Portal 
FOIl1lo"!llOn IS a black shale and hmeslone 6- 105 
melers thick.. Black Pnnce umestcw~ kS pmklSh 
grayllrnesIOf~v.1lhabasaishale"ndchert 
congomerate. <IS rr'llich as 52 melers Il-uck.. 

SEDIMENTARY ROCKS (LOWER ORDOVICIAN 
TO M)DOL£ CAMBRlAN) - El Paso wmestone 
(L..oo,..-er Orcto...cli'ln and LIpper Cambnan). Abngo 
Formilllon (Upper an:! Middle C.!!.rnbrlan). ",nd 
Balsa Quartz (MIddle Cambnan), 
unditfcrenIli'lIOO.-El Paso Umestone IS a gray, 
thm-bedded cheny kmestone and doIofrIte 90 
meters to ",bout 220 melers Itw:k.. Abngo 
FOIl1lo"!lIon 15 21 brown, thin bedded fOSSIliferous 
hmeslone, S<'JndstOOl1, qoa.nzlle, and shale, 210-
240 meters !tuck.. BoIsa Quartxale IS" brown 10 

....... 'e or purpbsh-gr-ay. Ihrck-bedded, coa.rse· 
grarnedqUolli1Zlle and 5ancistone Wllh a basal 
cor9omerate.90 lEI) IT'oelen ttu;:k. To the eMI, 
equtvalent s cJ part 01 the Abngo FOITT"I/lIIOO a!"(j 
BoIsa QuartZite are known as lhe Coronado 
S..,d,,~ 

Government Reservation Boundary 

- Aqueduct 

A-····-- ·-A' Cross section line 
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5.MJment3TY rocks (\Jpper arc! MIddle Cambnan)­
Abngo FormatIOn (lipper an:! Middle Cambnan). 
and BoIsa QuartZlle fMlddle Cambnan), 
unchfferenMted 

GRANITOID ROCKS (PRECAMBRIAN Vl Marnly 
granoc:iJonte and qwrtz monsonlle, unlobated 10 

lohaled,1Ilpart rrEt.tmOrp/"Io5ed Generally In 
stocks,.....ru.::h anvebeen."iestucbed 

PINAL SCHIST (PRECAMBRIAN Xl ChIonle SChISI, 
phyII.le."n:!sornemelilvolc"'IW.IOCks, 
rrEUJvOk:anrc rocks. ITletaquilrlZlle. metaqu.arlZlI~ 
c~rale.andgrElSsOno:meldvolc.,rucrock 
daled 31 1715 m y 

CONTACT Dotted where cOflCcaied 

MARKER HOR!ZONOonoo wkere concealed 

DIKES ShCM,ng dlp 

FAULTS Sho.o.mg dlr Dotted where concl!"aled or 
Intruded. ball and bar on d().VTlthrown sode 

NorlTl<ll 

Rever~ 

Slnke·shp---AtTOUI couple shows relatM? displacement 
SlnglealT()V;~!TIO\IeIT1(>nlofc1lCtJvebkx:k 

MaIOI Ihrust f~u.lI-5aW"leelh on upper plale 

Thrust fauhSawreech on upper plale 

Anhchl\(' 

Soyra.:btlo! 

Inclined stnke Nld dip 01 beds 

EXonc BLOCK BRECCIA- Rock CWlaens dvp or 
block ondusoons 01 rock dlfferem from those 01 
hosl Of Olher blocks nearby T IIIlIC3IJy 01 voIcanrc· 
IKIWI( or SoedImenrilry rector.- ongrn, e~dudes 
Terl..,r}' me-g/Knec:;cliI dep:;)5llS 

Slle 01 weU or genemzed sITe oj several weUs, showing 
urul penelra ted. Ii kl1()V.lll, an:! depth of well, In 
feel 100 leel equals 30.5 melers. 

COLL£cn ON SITE- RadJOgen!Call\l daled rock 
showing age In tni!hons ot yeilrs Query before 
symbol where precise locatIOn uocerlam 

-150 Gravity contour line 

Contour interval: 5 milligals 

r 

OTg\! 

( " 
.'V -\"~ 
y , 

.. ' "'\ 
... ,r \ " 

{, .1/4.f.(/I. . \ \. .. 1 (,. ~') !.~ t!,. 
, ..... ' \~I ;.K"r) ).~J( 

1?< ':"'.' ,. ,\ flY 10 

,t:) :! 

-'1 ~ ----N' 

)j..!:1I: 
':Tvu ',j 

C,),I''';( -J 1 -A ,--
" • 

~~ r 

72). "< y.. _,~ 
tu ~ '~1i 

V1~; ''''~ 
".t:fd .. ,,(!-, )1-7 f":; 

, ..... , \j5-r 

r. 'II,) 

,,~~ 
.. _r? 
~ r~', ..., 
! ' 

') .... r 

~. 

_.-"> 
,,~ 

) .. 
l. ~ v:., ,'-~' / 

Kr,.·· .... " 

r \.I,<U.J OT" j (::.' .. ,.--j-/-,.; 1'1 9 

';"'=f;, c 

(lo;lq11 

....... ~ ...... 
- ............... B ... 

~ 801) -'-' ... _3Qco 
{ " 1 .......: ..... ~ .. :q ... FlJ .,. 

..... '""<1 
... -.!...! ............. --....... -

..... ... .. -.. --.................... ~ .. 
Olgl.! 

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

t~ &.- .- it 

..... 'eo 

Q"Tau 

--

-'ISIS 

... , 0 
(\IIcr COl":g;\.I) 220 

\ 

argu 

;<l 

}- .. : 

,.0'';>'" 

" 

~-vs-

~ 
;:-/':<-;.. , 
~OTh,' '-.. ret 

, ',,~, 

:;, ~~'0, 
\I~l.l~"~~. 

, 

" '", 
0, 

.... ":f ~u 

: .,->'.v ~ 
r~ii\ .... , 

i l . 

T~'a;' 
'-

/~ 
~./' \i-" TIc 
.. l~ 

0'. m-

PO'." 

I '. 

Q'f-;1l! 

~-, 
~ 

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

, .~ /?c/ r··u (Ql0U. 1) .\'IP. 
o ,. (PIP" no~. -.li'..pf1>',;,~ L " 

• 0 , I 
"'''' , --~~~ ~)"..> ._--.£l&~~-..: 

\--"--s-v- 3
J

-

({n~).;J ? .~ "I" ~, 

~
->- _P""J- ". PIP. 

(P~'U ;~~X 2-
J ,- ",zcJ-.-•• ~_, j ----1- -- ---- _ '-.' , ____ __.::;'_ 

'-0 . "\. 

\\, , ... 

'­, ~ 

Olgu 

n/ 
,/ -

,t,.~1 

Tombstone Development Company, Inc. 
Tombstone, Arizona 

o 3M_ ~ 

H--.J I, 
Geology adopted from Drewes, HaroJd, 

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

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

Figure 17. Gravity map of the Tombstone area. 

From Bouguer Gravity Anomaly map of Southeastern 
A rizona, West, E.E., Sumner, J .S. , Aiken, C.LV., and 
Conley, J .N., 1973. 
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SUMMAAY Of GEOLOGICAllY "lNOICATEO· ORE IN THE TOMBSTONE BASIN 
BETWEEN 0 - 1,oao HET BElaw CURRENT SURfACE 

TONS Of ORE 

LOW GRAOE OPEN PIT ORE 

,. TRANQUILITT-CONTEN-
TION GRAND CE"TRAL 52840000 
AREA OPEN P[T 
(CONSERVATIVE EST.) 

TOTAL LOW GRADE 52840000 

HIGH GRADE UHDfACROUHO ORE 

2. EMP[RE AHTlCLlNE , 
HS PROJECTION' 

3. ROLLS' FISSURES 
SOUTHWEST OF AXIAL 
PLANE OF ENPIRE 
ANTlCL[NE 

" . TOMI'TONE EXTENSION 
BLOC ... EMPIRE 
ANTICLINE + ROLLS 
I. FISSURES 

TOTAL MIGH GRADE ORE 

&RAND TOTAL GROSS 
CONTAINED METAL IN 
THE TO"ISTONE BASIN 
BETWEEN 0-1,000 Fl. 
IElOW CURRENT SURFACE 

'570000 

2650000 

U20000 

8UOOOO 

AVERACE 
GRADE Of 

GOLD 

.02 1 

.021 

.. , 

.. , 

.. , 

TOTAL 
OUNCES OF 

OF GOLD 

TOTAL 
OOLlAR 

VALUE AT 
1400 GOLD 

1109640 443856000 

1109640 44385&000 

329700 131880000 

556500 222800000 

88&200 354480000 

1772400 708160000 

', •• 'f·O 'IW'·poO 

Prepared by James A. Briscoe 

AVERAGE 
GRADE Of 

SILVER 

TOTAL 
TOTAL aOLlU 

OUNCES OF VALUE AT 
OF SILVER 11 0 SILVER 

1.65 B718&000 871860000 

1.65 87186000 871860000 

25.89 40647300 4064.73000 

25.89 68608500 fi:B6Q85000 

25.89 108255800 1092559000 

218511600 2185116000 

305697600 3056976000 

AVERAGE 
GRAOE Of 

COPPER 

2.01 

2.01 

2.01 

TOTAL 
POUNDS OF 
OF COPPER 

3155700 

532&500 

8482200 

16 864400 

TOTAL 
DOLLAR 

VALUE AT 
51 COPPER 

3155700 

5326500 

6-482200 

16964400 

1696 ... 00 16964400 

AVERAGE 
GRADE Of 

LEAD 

TOTAL 
POUNDS OF 

LEAO 

TOTAL 
DOllAR 

VALUE AT 
1.50 LEAD 

51.91 81498700 40749350 

51.91 137561500 68760750 

51.91219060200109530100 

438120 "00 21 9060200 

438120400 2190G0200 

'. 

AVERAGE 
GRADE OF 

ZINC 

... 

... 

... 

TOUl 
POUHOS Of 

IINC 

1318800 

2226 000 

35""800 

7089600 

708SS0a 

TOTAL GROSS 
DOLLAR "ETAl 

VA LUE AT VALUE 
1.40 ZINC IGMV ) IN I 

o 1315716000 

o 131 5716000 

52 7 520 582785570 

890400 983682650 

14117920 1566.468220 

2835840 3132936440 

2835840 4448652440 

AVERAGE 
VALUE 

PE R TOH 

24.9 

24.9 

371.201 

371.201 

371.201 

371.201 

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

© Copyright. '982 by James A. Briscoe & Associates. Inc. 

r 



Measured 

Indicated 

Inferred 

Hypothetical 
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DEFINITION OF ORE RESERVE TERMS 

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

Identified resources for which tonnage is computed from dimensions 
revealed in outcrops, trenches, worKings and drill holes and for 
which grade is computed from the results of detailed sampLing. The 
sites for inspection, sempling 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 ~h1ch 
are stated, and no such llmit is judged to be different from the 
computed tonnage or grade by more than 20 percent. 

Identified resources for which tonnage and grade are computed 
partly from specific measurements, samples or production data, and 
partly from projection for a reasonable distance on the basis of 
geologic 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. . 

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

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

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

Geo l. 

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

Preporrd by Jome. A. Brbcoe © Copyrighl. 1982 by James A. Briscoe & Associales,lnc. 
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