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Page 1

SUMMARY

The Tombstone Mining District, then in Arizona Territory, was
discovered by Ed Schiefflin, son of California 48er's, in 1877.
Tombstone, though isolated and subject to maurading Indians and
cutlaws 1in 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 B6
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
1814 through 1933, when the Tombstone Development Corporation,
under Ed Holderness, was formed. The higher gold price institu-
ted by Roosevelt in 1932, stimulated some deve lopment 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 primarily been a silver camp, though significant
gold and lead, and subordinate copper, zinc and manganese has .
also been produced. Production has come mainly from mineralized
vein fractures, cutting folded lower Cretaceous sediments of the
Bisbee group within the Tombstone Basin. Ninety-five percent or
more of the production is from 0 - 600 feet below the surface,
and is primarily from oxide ore minerals.

The average grade for all of the recorded production within the
District is 0.21 ounces gold, 25.89 ounces silver, 2.6% lead,
0.10% copper and small amounts of zinc and manganese. Approxi-
mately 1.25 million tons of ore was produced, though this is an
estimate, since in the early most productive years, no 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 geo logy
of central Cochise County" by James Gilluly, included the Tomb-
stone area. More recent important contributions include a

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

Stanford Doctoral thesis by Roger A. Newell in 1973, and a
regional map by Harald Drewes, of the U.S.6.S., in 1980.

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

In the early 70's, the Llarge area of Uncle Sam porphyry, previ-
ously thought by Gilluley and others to be a sill-Llike mass, was )
recognized to be a welded tuff (ignimbrite). Recent work in this
paper, by the author, has shown Tombstone to be a lLarge Laramide
caldera complex, indicated by the volcanic and intrusive rock .
assemblage, surface geology and regional aeromagnetic and gravi--
ty data. Mesothermal porphyry copper type alteration systems
appear to be responsible for all metalization within the caldera
complex, including the precious metal mineralization at Tomb-
stone. Tombstone occupys the outer northeast rim of the caldera.
Geologic and aeromagnetic projections along the caldera margin,
suggest potential for additional mineral zones, such as Tomb-
stone, around the periphery of the caldera. Some 45 square 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
@ 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 Llead, $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 billion for the metal in place, is thought
to be present along the Tranquility-Contention Zone, south of
the town of Tombstone. An open pit mine is currently producing
this grade of material on a Lease from the Tombstone Development
Company, at a rate of approximately 3,000 tons per day.

A geochemical anomaly with a signature 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.
Tucson, Arizona
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Page 3
SUMMARY Cont.....

Mesothermal replacement deposits, primarily 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. 1In 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 Llatite tuffs,
Silver Bell type andesites and rhyolites. Z'inc, lead and copper
replacement bodies are to be expected in this area, rather than
igneous hosted copper porphyrys.

The Tombstone Development Company controls essentially all of
the significant past producing mines within the Tombstone Basin
by ownership of some 81 patented mining claims. It has also
consolidated other targets over the complex. These are being
held by some 548 lode mining claims and 41 square miles of state
leases.

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

d A - . :
Prepared by James A. Briscoe © Copyright, 1982 by James A Briscoe & Associates, Inc.



CANADA

(0]
Seattle

WASHINGTON

o
Partiand MONTANA

Billings
(0]

OREGON

Salt Lake
City o

NEVADA
o) San
Francisco

CALIFORNIA

ARIZONA

Phoenix
e}

Tucson

NEl Paso

Figure 1. MEXICO

Western United States Map
showing the location of
the Project Area.

Tombstone, Arizona

WYOMING

COLORADO

Santa Fe
(@]

NEW MEXICO

Denver

TEXAS




)]

M"le' Rurtlel

g 4 l,,, p : 3 u‘/ B AR Sou v o eriver
4 32 A ® R; G s 57
1 10_, Careffee| 4 ;: ?d@’ % N;TIONA / ol ** '-ﬂfav{ % v R“’GA -".-'{:v-nua B BE2s % 1
o ’ 2 L P ranite B heo. ' Gurch Waman A ANCHS Seneca Lfh@sait miver e
: - 8 3 Mm.;A i 2 | y 9 Fortf A che
i i W G RSO R S e e L
: Ot il ; (f/FOREST A J AV 15 {
& 8, & ’ ¢ . (w Four Peaks SavaLy Lak ~ & - 5
404 Fort ;g MGPoweLs 7,645 ik velt are y b 4 13N\
Owef 5)’00 87 mnvoyh. ‘Bgzm 3 # ) 2
REC. AR b
(NN e Hhaguaro :o::' lﬂgarhﬁ TONTO (o ackson ) =
SA 0 AL, L. B NSTE: Rockinstraw : NES o
SALT RIVER 0 alc 'ﬂfon . _MON. L M 5 388 60\ Eywar / Sawmitts,
WolN tes. )  aapSaitle Dome  \ S ) e
aleas RS Torovsr .,.' st S0 L @\ oA MY 4/
> (88) Tortilla .. APACHE TRAIL: \ \ Y -4 % & \ 8
*]oa . Fi 2l Webster Min. LY N CARLOSN 2
Ry g 5,776 N Bute N\, | ARG ;
S ~supeRsTIvON ~ Y N | i B AR 6 RZIAD) B 4
50 > . MOUNTAINS Iron Min\NSPIr; b SR RS " \eis —_, Natanes Pk. @
0 E 19 vers Needle 6,056 | [ O N2 7L s . 7,590
i’ gs | ¥ : arlos}z <% B, o
~/MGuadalu Gilbe @, i -
MINGT % 1 2 : " Pain)
g, s BChandigr wipaus Oy Ranch | 60 piiau(UIODE RS = BT
West Chandle: ® kB 158D oax FLat 13 utter 17 <
TR e Higle oys Ranch  ° iy 30 e RET ARea AREs . b /
& cia 87 ape r >YSuperio £R PASS. Perido 0 Y]
RIV s O N o . Ly El 2820 §° G AREA yes) 3 . /
» sl N lorenc Upvwd " s s, Sard\\yCarlos >
4 = 8 g il Q (s Jet. laun«w’c . i o i YES! Calva
\ tq) RiveT % %’é?&ﬂf»' 3 v £11883  LpmoR I8 J,‘% 77, E_oblid e Dam s ) 5
i, “{D' N/ Bapchul : ” 9) North Butte AsHURST- % MOUr Cagrivee | 2 } Bl
9\ | —— 2,980  HAVDEW 7 < Sama ] as
; _\.._...“ RES. Olberg s 42 o Lo : S ! %M' r"”'b“" ! eronimo
) Mana‘o|p 7 Sadat 187024 %0¢ | -, Riverside (177) & ol | ¢ Fort
MARICOPA (o} 2N "une lorence ™. ™ e H Thomas €
5-"“ 387 ON. £1 1490 \ \ sKearny > . FAGLE = / 2 Indian
A% INDIAN res. ) Valioy§® P e kae"na ,__/ - s\ Hot Spy
—— tAravaipa /
2 . - § ° lidge| Ao - L N\ 1 *r §1972 n\ | aip lAshurst S Edin
‘ 4 ) Dudleyvjll
i 4 Ran udleyy, e
Stanfield Cafa Grande Ji*2 :;;Ll::_ i oz b /) RN Glenba
60 5 l[ 2\ ¢ E 1 287 X jeven ®—Picacho “‘A e /‘,‘0‘) | Pima3
i H .
10 Ty Bt I, rner Res.c’ % 7z, ’Holy . Thatch
Top Mrn, Y — s 87 B : By 6,145
373 |-—— -/an ! S O 9,
P Chuichu % \l 11624 \ 2
" 1 4 T
e Q& s .l' ' ty Eloy Icac N / M
l Cuckelbur o3& r 1 15654 W wman Paak Black Hill 5 ammot
— s Q% A - \ 0 v7 4,508 4 35” s €l 2348
‘akol Mis. §’ i® | X ' Kol 5 2\
3,625 )N | g ?' ¢ 89 Quaglef” *\G8 '\7
o PICA, 20
2 Kohat o’ . Jackrabbit Friendly 3 0 i Red Rock " IS4 San
o N r Corner $7ATE Pags e Oracle g :
S North I > & W Jct. 4
s J&omg_lw 1 \ 9 E13312 :
cmarroN” o 1 T T~ =i @‘ Catalir ¢
P atalina § CATALINA
pna  wmrs. q-'s % I e .us 93)s | Marana Yurs.
;-E 2% I- Eﬂam s, SIle £l 2uss rf’:?ﬂ,
5 ‘S':} ,‘; 3 I I ) , Silver Bell il o, S illito qf-’ REC, ARE.
an Lui Anegam % e e I__ 3 CORON.
g 17 r 10 ortaro, INO BEA
Isanta Palo Verde — WOTICE: MAKE LOCAL INQUIRY OF ROAD & = PICTUR REC, AREA S v, | P
Rosa ; (and CONDITIONS IN THIS AREA MANY ROADS 3 ._.f: : [ ] 2 4 G5 VISITOR CENTER
N R ESEWATION ARE NOT PASSABLE FoLLowING > | SAGUARO 12 Cascabel N 2 2 o
i s SEVERE WEATHER CONDITIONS. & NAT 'E' 23e8 & & L)
15) Ak Chin, "\ o ) £ Mo S WS
L Queens < = Ne i .§’=F_
13 Well L — — .A8/ZoNA-30NORA S Tanque™ " “ran Y o J
Jtoa - DESERT MUSEUM 7 0LD A er . 2 & M0
UCSO) th Tu . o '\ )
P———— 5 uf s Za
ells Nkl Himatk Santa Dobbtlﬂulu @&} r 7~ ! (A S il ; P \ #E
" : s ° Rose San  Th Poi e\ > : ” Johnson\ 0
s Lincgn! , Ranch  Pedfo ' (rery oints o \ U\ 3 M
i Tak W v Y 4O r (Robles Jet) —— ; = b 5 . N Limle Dmgoon B gc‘m; g
30, omobabj 37 ¢ 5% J RANIAVEY SAN XAVIER Vil 3 "pG N Mrs. 6727 4 72 6
“\o avana Nagya ¢ =/, INDIAN o£L Bac 2 Dragoo
Kug® KaK""° o] f —d T ¢ ¥ e mission QN \ Pomerene 0
o Tak N f n
9 N\ Fresnal, 86 in pek 2 i:,""a ::/ San Xavier, Py B Mt Vi R 3
Big Field By .87 NATE oG aTy ; ahuarita EMPIRE X 4 CORONADAL
TS s o Little todoam-soord] P A MTSS | \2St. Davu;'}'.’(’;; s
N —59”0 s Tucson &5 286) Keystone Pk. T in Butte i3 2 23676"%3?40
% s é 6,206 L: ‘
e 19 Topawa "% g A exfontinental c o Curtis 37\
18 1< I i ¥ g/ NAL (
13 ) Cowlic RN g’: 7 g °
4:\ ... —Boboquivari T, " 93.$ 1 T FOREST ;180
e Pk 7,730 o : B . NI ] 3 q
A %5, 3. South _\& & / Cono™> Arivaca Jc! / uavees KD Greal M”é i PrOjecf Al"ea 5" \e?
7 s 'quon Komelik3 ¢ Colorado AR o~
=4 2 S Aquirre P e Ml dof onoita / 821" N
. i Coldfneldﬂ ‘ g « ) / XA ﬁma Mag ra Canyo L 48 | ™ X ;
g d = { . ‘4 . Y
“N... AkChutg gf Chouiic &3 e SHL g 7 XTub <+ 7. Elgin : B
-, v 4 P .
~... Va2 X{’San Miguel SN are 2 F A\jl?- R
& JArivaca u Hﬂl t 0 |
\D Newfxeld‘ i = % 4 a h v
. 5 EORONADO M "
...k* €1 3598 | g 3|
Sasa Y 8 I;{arsh_a 33 "v G0 \ €1 5490
Bawe 1 R~sed ORONADO " BlancalL.. 3 . parkeNun Hegeford isbe
24 ki PATAGONIAE™ " e o~
v \N'H NA BLANGA, 3 (289 NATL, 4% ’H svilgl ° ‘ J°? Lav) 4
e & x ., y s AREL / 7 Saddle Du RES . L 1N g 4 5
J N / 5 i L NO! ale: ¢ 4 CONONAD 2= . ighee et 4 7 Pd
y P ) v i X MWL Palominas Nacozesa2
B2 : o B
- Ve i 7 NOG MEXICO ; Naco

Figure 2. Highway map showing the location of the Project Area in relation to
Tucson and Phoenix, Arizona



ivux-m P el F

SERTRAY D

‘nlliﬁl

INKS FANL - & YEAR NEPLESSION,
END OF OV WAR. (U STER KILLED AT LITLE BIEHOCN,

FINANCIAL BLACK FRIDAY ATTEPT 7D COCNER GOLA.

IHO T COENAEES = SILUER DEAKE ASILN = ALL MHINES CLASED EXCERT S LCAND CENTHRE, D7 LLasES
IN DLTDOER — 7AIMNES KE - ARCEASED.

T NES CLaSE EXCELT TEVASTINE ST/UL + HINING LO., CoNTENT 70/ WEST S1D£,

INANCIAL FANIC - STACT OF 3 YEAL DELRESS /.,

UNLE,

KNt

(SCOVERY O TIVIAGTENE BY EL SLHEFFLIN.
: (RK STARTS ON THE CONTENTION /“f//VE

SCHEI FELIN SELLS OUT 7D T OSTINE MULLING
AN LD, ol He -

(DI ESTONE MHOST FRMNULS 11 NING CAMHL IN THE
INES T - 1A LLATION 00/ =L RRLEST TOIAS I
ARIZONA = ERRO Y LLANTDAS FLIED. | l

EIRST MINES H1T WATER TALE -CoOCNISH
PurAS IN ERBNALENTRAL ¥ CONTENT7O8/
SHAETS Lmuz/aai.ssfaz :
RAPTEC EMEMM RATTLESNAKE BLNKER H1LL
CAAPIMOTH SAN DIEED Luck bt INEELTAL v
STATE OF MHAIMWE AIINES OPEAL,
(TINERS _577?//(!/0(/69455 RS
M3 7o 4 A0 DRy -EruE 42
AFTER ¥ /raw;y STRIKE.
A/A/Ed PUMPING AT CONTENTION
AND ERAND OBATEAL.

e ™

o
LY
2,

r““"a

Kélﬂzﬂé OF S/ Vé(f74A/M@ — TOMBSTENE IMIUL 7 HINING Co, LLHnSES -
HAD ARAVICEN0) STD00 BETWEEN 1979~ /£,

VANY AROPERTIES LOMBINED INLER OWNERSHIA OF
DEVELAIIENT CoKPORATION OF ALHERNT A4S TENBSTONE
CONSOL IDATED HINES —STHRTED SIN KNG ALAHL _SALT
7D 10007 LEVAL .

Plitd A SHAFT RERCHES LATER LEVEL .

UROAD REACHES TONASTONE -SCIND AE/VZ?»?L
LONTENTION, LULRY OU4%_SILVER THREAD And
OTHER MHINES RE-LONDITIONED —2. 3 /1Ll /on
LALLONS OF MWFTER RRE UM PED LELR LAYV,

LOMPRNIES DACRATE (e st
OLD CLARD ¥ HERSCHEL /AINES

Prepared by James A. Briscoe

E
5
B BELAuSE OF THE Civit wiak, TRooss AucEd % 0}3741 loeTIou AEMEVED -
- A CE OUT OF ARIZONA, > AN CIONXAL N0 pins B 198 SHAFT COMPLETED 7D 000 LWL .
BT o poine v mgrtcs ¥ MENAN DUTLANS k ST s = ade s
= LURTARIUED HAST AROSPECTING ACTIVITY, 'i. [‘/NMML FBNIL o DEARESSION.
B 4
E j‘ Aurts ;ym AaleEI&D/Eé’EA > Ao
\ LONTIN
-, /%/ﬂ/ms IMVM AND zﬂas Lo WAz
} L | ﬁ TRBLE ARE F2
\- —z’ -L | l
DODEE 7PKES OVER TEHBSTINE LONEALIDATED
E = SAINES, | | I '
= e PRSHING RIRIIES AANEHD VILLA INID HEX/LD),
o I—l
\q L. 5. DEPLRBES INAR ON BEOHANY - ENTELS N
. —
E. i
‘:l_ et ”E'g
% EE P S = ¥ E E F I E ¢ @ i [ g g I |
g T & 2 T 5 & £ & E i = F3 : | . L 2 & K ¢t K & ] H
= — ‘_ q q -_ Rl m— : T pmsmr o= A - ‘
T - = =i - e i . i 4 ;
SF e H = R - Ll et T — _— = P B o s ™
7 A0 _NYEARS S
1965¢ > /915
= W 32 A= e
— bl LA
L == T E - . s =
fEAaRS - 1 8G65-1215

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

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




SUMMARY OF TOTAL RECORDED PRODUCTION AT TOMBSTONE

1878 TO 1837

CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER, $1.00 COPPER, $.50 LEAD, $.40 ZINC

TOTAL
VALUE OF CALCULATED CALCULATED CALCULATED CALCULATED CALCULATED TOTAL
PRODUCTION OUNCES OF OUNCES OF POUNDS OF POUNDS OF POUNDS OF CURRENT
IN YEAR GOLD  VALUE AT SILVER  VALUE AT LEAD  VALUE AT COPPER  VALUE AT ZINC VALUE AT  VALUE OF
SOURCE & YEAR PRODUCED PRODUCED  $400/0Z.  PRODUCED $10/0Z. PRODUCED  §$.50/LB. PRODUCED $1.00/1B. PRODUCED  $.40/LB. PRODUCTION
J. B. TENNEY
1879 TO 1907 28400000 182356 76842400 24338158 243381590 31805070 15902535 NRP* NRP NRP NRP 336226525
MINERAL RESOURCES OF
THE UNITED STATES
1908 TO 1834 8138571 57971 23188400 6659692 66596920 23767829 11883915 2358495 2358485 1058234 423294 104451023
TOMBSTONE DEVELOPMENT
TOMBSTONE MINING CO'S.
1835 TO 1936 564437 6375 2550000 390305 3903050 3197305 1598653 157536 157536 NRP NRP 8208238
TOMBSTONE EXTENSION
1830 TO0.1837 374972 1083 433056 1080491 10804907 6335734 3167867 NRP NRP NRP NRP 14405828
TOTAL 37477980 257785 103113856 32468647 324686467 65105838 325528969 2516031 2516031 1058234 4232984 463292616
AVERAGE/TON** 0.21 82 .22 25.89 258.90 51.91 25.9% 2.01 2.01 0.84 0.34 368.42
*NO RECORDED PRODUCTION
**TOTAL TONNAGE ASSUMED TO BE - 1254097

Prepared by James A. Briscoe

James A. Briscoe & Associates, Inc.

Tucson, Arizona

© Copyright, 1982 by James A. Briscoe & Associates, Inc.
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PRODUCTION OF THE TOMBSTONE MINING DISTRICT
1878 TO 1907*
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER & $.50 LEAD

TOTAL CALCULATED** CALCULATED** CALCULATED**
VALUE OF OUNCES OF OUNCES OF POUNDS OF TOTAL
PRODUCTION GOLD @14% SILVER €8B1% LEAD*** @5% CURRENT
IN YEAR OF TOTAL VALUE AT OF TOTAL VALUE AT OF TOTAL VALUE AT VALUE OF
YEAR PRODUCED PRODUCED $400/0Z. PRODUCED $10/0Z. PRODUCED $.50/LB. PRODUCTION
1879-1880 2318567 15704 6281555 1633078 16330776 2318567 1158284 237718615
1881 5040633 34141 13656287 36131897 36131871 5250658 2625330 52413588
1882 5202876 35240 14085842 3696780 36867803 5308057 2654528 53718174
1883 2881800 18519 7807760 2122126 21221264 3351047 1675523 30704547
1884 1380788 8352 3740887 1016762 10167621 1865830 932865 14841472
1885 13209786 8847 3578842 9899881 9988812 1651220 825610 14404363
1886 1050000 7112 2844702 8589081 8580808 1141304 570652 12006264
1887 600000 4064 1625544 4858918 4958184 666667 333333 6918061
1888 600000 4064 1625544 517021 5170213 681818 340808 7136666
1888 250000 1683 677310 2154286 2154255 320513 160256 2881822
1890 600000 4064 1625544 462857 4628571 666667 338333 6587449
1891 674650 4568 1827788 551986 5519864 784477 392238 7738891
1882 480000 3318 1327528 456207 4562068 587561 288780 6188377
1883 450000 3048 1219158 467308 4673077 608108 304054 61862889
1884 3ooooo0 2032 812772 244890 2448900 454545 227273 3488845
1885 300000 2032 812772 373846 3738462 468750 234375 4785608
1896 300000 2032 812772 3573563 357356289 500000 250000 4636302
1887-1801 1538610 10428 4171174 ' 2078474 20784735 1877573 838787 258846 95
1902-1906 2550000 17271 6908563 3500847 35008475 2771738 1385870 43302807
1807 550000 3725 1480082 675000 6750000 518868 258434 8498516
TOTAL 28400000 1982356 76842429 24338158 243381589 31805070 1590253% 336226552
AVERAGE/TON**** 0.32 126.48 40.01 400.07 52.28 26.14 552.68

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

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

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

****ASSUME TONNAGE MINED FROM 1879 TO 1907 EGUAL TO THAT FROM 1808 TO 1934 - 608345 TONS

-()

oQ

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

Prepared by James A. Briscoe
# ¥ © Copyright, 1982 by James A. Briscoe & Associates, Inc.




PRODUCTION OF THE TOMBSTONE MINING DISTRICT

1908 TO 1834*
CALCULATED TO CURRENT VALUES — $400 GOLD, $10 SILVER, $1.00 COPPER, $.50 LEAD & $.40 ZINC

TOTAL 1
GOLD VALUE AT  SILVER  VALUE AT  COPPER  VALUE AT LEAD VALUE AT ZINC VALUE AT  CURRENT '
YEAR TONS (OUNCES)  $400/0Z.  (DUNCES) $10/0Z.  (POUNDS) $1.00/LB. (POUNDS)  $.50/LB. (POUNDS)  $.40/LB. VALUE ]
1908 51266 4106 1642304 357414 3574140 7608 7608 1770794 8853 97 173313 6925 6178774 a
1909 27123 2280 911832 201700 2017000 27706 27706 1535637 767819 713116 285246 4009603 ‘
1910 4619 1062 424712 116520 1165200 31163 31163 305876 152938 0 0 1774013 ‘
1911 8797 2155 862196 224098 2240980 68208 68209 982010 491005 0 0 3662390 |
1912 7405 1363 545272 158377 1583770 27723 27723 617820 308910 0 0 2485675 {
1913 5760 1230 491824 126322 126320 10657 10657 33423 167462 36503 14501 1948464 ;
1914 6063 1380 552144 108868 1088680 14217 14217 234345 117173 39324 15730 1787943
1915 9003 1216 486404 100115 1001150 36075 36075 164136 82068 63386 25354 1631051 ‘
1916 57200 3950 1580144 343453 3434530 131546 131548 933983 4919% 0 0 5638212 o
1917 57474 3373 134220 444138 4441390 229488 229488 1278754 638377 0 0 6659475
1918 19507 1388 555760 283412 2834120 41503 41503 457183 2285% 0 0 3659975 \
1918 27445 1946 778328 450366 4503660 290182 200182 289424 144712 0 0 5716882 |
1220 28946 1788 715104 456855 4568550 144010 144010 243946 121973 0 0 554937
121 18594 1057 422632 423688 4236880 132688 132688 678946 339473 0 0 5131673
1922 44347 2322 928980 613700 6137000 196740 196740 744529 372265 0 0 7634985
1923 32770 3093 1237040 495843 4859430 195485 195485 465914 232857 i 0 6624312
1%24 15448 2459 983456 247642 2476420 72836 72836 455323 232662 0 0 3765374
125 27760 2677 107062 241381 2413810 77340 77340 1527019 763510 325@ 13087 4338388
1926 47708 2990 1195860 220578 2205790 113476 113476 1970986 98543 0 0 4500619
127 31196 2459 983456 159844 1598440 68867 68867 200178 450089 0 0 3101852
1928 24172 2297 218644 164161 1641610 135643 135643 247316 123658 0 0 2819555
1928 15601 1671 668216 99423 994230 867 867 843817 421909 0 0 2171148
1930 8734 1875 748800 74837 74870 32903 32903 936862 468431 0 0 2000504
1931 15623 2204 881568 101504 1015040 62440 62440 476814 238407 o 0 2197455
1932 5067 485 194096 48021 480210 24810 24810 1166700 583350 0 0 1282466
1533 7016 1441 576464 100323 1003230 27875 27875 1744270 872135 0 0 2479704
1934 3701 3706 1482448 296737 2967370 70512 70512 2400324 1200162 0 0 57204 |
|
TOTAL 608345 57971 23188595  66596% 66506920 2358495 = 2358485 23767829 11883915 1058234 423284 104451218 \
AVERAGE/TON 0.10 38.12 10.95 109.47 3.88 3.88 39.07 19.53 1.74 0.70 171.70
*AS RECORDED IN "THE MINERAL RESOURCES OF THE UNITED STATES"
AVERAGE VALUE PER TON AT CURRENT PRICES (SEE ABOVE) - $104,451,219
———————— = $171.70/TON

Prepared by James A. Briscoe

608,345

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

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



PRODUCTION OF THE TOMBSTONE MINING DISTRICT f

1935 TO 18936*
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER, $1.00 COPPER, $.50 LEAD, $.40 ZINC ) L

TOTAL

GOLD VALUE AT SILVER VALUE AT COPPER VALUE AT LEAD VALUE AT CURRENT

YEAR TONS (OUNCES) $400/0Z. (OUNCES) $10/0Z. (POUNDS) $1.00/LB. (POUNDS) $.50/LB. VALUE

1835 12807 3450 1380000 243087 2430870 103574 103574 2228288 1114144 5028588

1936 9305 2925 1170000 147218 1472180 53862 538962 869017 484508 3180651

TOTAL 22212 6375 2550000 390305 3803050 157536 157536 3187305 1598653 8209239
AVERAGE/TON 0.28 114 .80 17 .57 175.72 7.08 7.09 143.94 71.97 368.59

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

0%0 ‘
James A. Briscoe & Associates, Inc. o

. Tucson, Arizona ‘\
Prepared by James A. Briscoe ]
) © Copyright, 1982 by James A. Briscoe & Associates, Inc.



Prepared by James A. Briscoe

TOMBSTONE EXTENSION AREA
PRODUCTION STATISTICS OF THE TOMBSTONE MINING CO. FOR THE TOMBSTONE EXTENSION AREA - 1830 TO 1837
CALCULATED TO CURRENT VALUES - $400 GOLD, $10 SILVER & $.50 LEAD

TOTAL
GOLD VALUE AT SILVER VALUE AT LEAD VALUE AT GROSS,
OPERATOR WET TONS DRY TONS [OUNCES) $400/0Z. [(OUNCES) $10/0Z. (POUNDS) $.50/LB. VALUE
TOMBSTONE MINING CO.
1830 2910.78 2759.64 204 .60 81840.00 21996.64 219966.40 B88B7952.45 443976.23 745782.63
1931 311.686 299.689 44 .21 17684 .00 5800.71 58007 .10 23208B.67 116049.34 181740.44
1932 2482 .88 2348.69 225.56 80224.00 32392.00 323920.00 1226722.00 613361.00 1027505.00
HAYWARD & RICHARDS
1833 795.00 747 .31 60.27 24108.00 8083.00 80830.00 336B10.00 168405.00 283443.00
A. S. & R.
1833 3041.00 28198.36 224.14 88656.00 37840.00 378400.00 1145565.00 572782.50 1040838.50
1934 2018.00 2006 .20 116.38 46552 .00 19836.00 198360.00 726558.00 363278.50 608181.50

HOLT & D'AUTREMONT

1934 1185.01 1123.03 79.38 31752.00 156796.27 157962.70 553991.48 276985.74 466710.44

HASSELGREN &
D'AUTREMONT

1835 2308.64 2164.36 78.86 31844 .00 27055.81 270558.10 B842762.11 421381.06 723883.16

CARPER LEASE
1935 196.71 183.35 8.14 3256.00 2421 .26 24212.60 88951 .82 44475 .91 71844 .51

TOMBSTONE MINING CO.

1935 118.50 110.02 2.49 896.00 961.49 8614.890 39143.48 19571.74 3018B2.64
19386 80.78 75.93 2.386 944 .00 648.74 6487.40 21870.27 10885.14 18416.54
1937 461.056 412 .48 27 .55 11020.00 4437 .05 44370.50 167949.24 B3974.62 138365.12

MACIA LEASE
1936 96.48 B8 .96 3.56 1424.00 983.68 9836 .80 36054.80 18027 .45 29288.25

1936 65.37 56 .63 4.14 1656 .00 1228.01 12280.10 29203.22  14601.61 28537.71
TOTAL 160B1.86  15185.65 108B2.64 433056.00 1B0490.66 1B04906.60 6335733.64 3167866.82 5405829.42
AVERAGE/TON 0.07 28.50 11.88 118.78 416.94 208.47 355.75
AVERAGE VALUE PER TON AT CURRENT PRICES (SEE ABOVE) - $5,405,828.42
————————————— = $355.75/TON
15,195.65

Tucson, Arizona

&

James A. Briscoe & Associates, Inc.

© Copyright, 1982 by James A. Briscoe & Associates, Inc.
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Geology AL
OLDER OR UNDIF ERENTIATED SURFICAL BISBEE FORMATION OR GROUP, Sedimentary rocks (Upper and Middie Cambriar)—
aTge DEPOSI™S HOLOCENE TO OLIGOCENE): ~ » \TED (LOWER Abrigo Formation (Upper and Middie Cambrian),
Gra el.sand a d st Pes oc ne and Plocere— CRETACEOUS):—Upper part of Bisbee and Bolsa Quartzite (Middie Cambrian),
Mainly allvium of bas s inc udes some or X ated, and related ]
clnik:mndlndldedzpoincemalybgu rocks. —Inchudes upper part of Bisbee Formation,
P gra , weaky i urat.d and with poor ; Mural Limestone, Morit Willow PRECAMBRIAN Y) —]
rounded claats ocalyw 1'n urated Thekness Canyon, Apache Canyon, GRANITOID ROCKS ( b i yid
several meter tohu ded o meters and Tumey Ranch Formations (not listed in folated, in part Spats “‘“""mm o 1
sequence) of the Bisbee L o oTou 1
Basat (Pe'stoc ne to Phocene) Lava flows, MnkAkrh:-dMa;dsz(lm).w ocks, Ay e s, ('bdziru:"))- 43
pyroclastic rocks and om  neercaated gravel. Angeic Arkose. Consists of brownish- to SR
are Thi- kness several mete s to 4 ‘ew hundrec meters arkose, gray siltstone, sandstone, PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist, 1= *
1 most places. Radome ncaly dated at 025, 1.0, and some fossikferous gray limestone. Commonly phylite, and some metavolcanic rocks, T
and32my old several hundred meters thick n::s i .
gness. metavolcanc roc]
P GRANITE AND QUARTZ MONZONITE dated at 1715 m.y.
Extensive andesite and dact  Miocene and Upper (JURASSIC)—Stocks of pinkish-gray coarse: 5
- Oigocene —Lava flows pyroclastc rocks some 4 A
va : grained rock. Locally associated with =
nércalasid pics stc vocksand clkes Moct; jon. Dated at 140, 148, 149, 149, 10, o
gray, fine-graned porphyri ¢ ocks. inc udes 153, 160, 161, 167, 178, 185 m.y. CONTACT—Dotted where concealed e L
Tt woc porpry et € o MARKER HORIZON—Dotted where concealed i Qg 150
( trac temol —Dott S o
Conoas) 561) TH s & sl seoisal meléis Sedimentary rocks (Lower Permian and Upper on 3 ;- (*bedrock”) |
10 several t ete s Da ed at 24, 25,27, 33, Pennsylvarsan)—consists of Epitaph Dolomite DIKES—Show 'y
i £ (Lower Permian), Colina Limestone (Lower g d 0
Panmian), éd Earp Formation (Lo Rerrhias FAULTS—Showing dip. Dotted where concealed or
Extrusive rhyolite and r yoda te (Miocene and Upper and Upper Pennsylvanian), undifferentiated kot ball s i o dovirfirour side;
Tv Oligocene—La 2 ws, welded tuff, pyroclastc Epitaph Dolomite is a dark. to ight-gray sbghtly
rocks and som  rcaa ed epiclastc rocks cherty dolomite, limestone, marl, sitstone, and
Light-gray to gr v h pink wtnc to fine-grained, gupsum, 120-280 meters thick. Colina Limestone Novial
porphyritic. Comm nya ew ens to a few is a medium gray, thick-bedded, sparsely cherty,
thousand of me e  thck. Da ed at 23, 24, 25, 26, and sparsely fossiiferous imestone 120280
26,26, and 27 my An add tonal date of 47 m y., if meters thick Earp Formation 1s a pale red
substantiated, ma  dcat the presence of siltstone, mudstone, shale, and imestone, 120-240 Feverse
Eoc ne rocks nth lowe member of the S O meters thick.
Vokanics of Coch - Co
Horquilla Limestone (Upper and Middie
Lower co glome ate ga.e,a sand (Oligocene an ®h Pennsyivanian) —Light-pinkish-gray, thick- to thin
Tie Eocene?)—All vu commony gragish-red bedded, cherty, fossiliferous mestone and Strike-slip—Arrow couple shows relative di placement
deposits of small w. Il rou ded nonvolcaruc intercalated pale brown to pale-reddish gray Single arrow shows moverment of active block
clasts Mostly seve ete toafew tens of siltstone that increases in abundance upward.
m ters thick Typically 300-490 meters thick
UPPER CORDILLERAN LARAMIDE) IGNEOUS Major thrust fault—Sawteeth on upper plate
T RCCKS (LOWER PALEOCENE) —Lower SEDIMENTARY ROCKS (MISSISSIPPIAN AND
v vol aric rocke—Rhybiin: 0 ndes @ b 6.8, Wiis DEVONIAN)—Consists mainly of Escabrosa
pyroclastic rocks, a ' scm  ntercalated ep la Limestone (Mississippian) —locally (Armstrong Thrust fault—Sawteeth on upper plate
rocks Dated at 57y Possbly younger age and Siiberman, 1974) called Escabrosa Group
e and Martn Formation (Upper Devonian),
undifferentiated. In part of the Chincahua Antich
MAIN CORDILLERAN  RAMIDE' ‘GNEOUS Mountains also includes Paradise Formation e
ROCKS:—Parphynti - a«d ap 1 mtrusive roc - s (Upper Mississippian) and Portal Formation of
Paleccene and Uppe  retac ous,—Mostly L. ttic Sabins, 1957a (Upper Devonian). In the Little
porph.Ty 1o dacitic porph ry n small stocks and Dragoon Mountains and some adjacent hills also
Phugs and aplitc bodie no a sociatvd with other includes Black Prince Limestone, whose fauna
granito  stocks Da e 63, 53, 64, anti 65 and correlation show strongest affinities with
= Mississippian rocks but which may include some
Pennsylvaruan rocks. Escabrosa Limestone is a %5
o c e b medium gray, massive to thick-bedded, commonly Inclined strike and dp of beds
h v b st 7
Fluidized int usve brecci e ac  ge unkic n. but I . il e hecds.
Kib penetrates, and hu  u ge han Uncl: Sam moidal, ossiliferous limes
y porphyry meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, aray sparsely Vaa v p P EXOTICBLOCK BRECCIA —Rock contains chip or
WN- ﬂ';i‘ fom s-lmon; and ;-'ﬂﬂm vlgYa’a block inclusions of rock different from those of
meters thick. Paradise Formation is a host or other blocks nearby. Typically of volcanic
Rhyodaci e tul and welded n ides parls o brown, fossiiferous, shaly fmestone. Portal e s
Kr Salero Formation, S g ro Q 1z Latite. and Formation is a black shale and imestone 6105 Teftary agabivaccis depoeki
Bronco Volcanics an R Bay Rhyolite. Cat meters thick. Black Prince Limestone is pinkish
Mountain Rhyolte of B 19:9) and Uncle Sam gray limestone with a basal shale and chert Site of well or generalized site of several wells, showing
Prophyry. Includes lo a sv hof;\eﬁkunc locally conglomerate, as much as 52 meters thick © (QTguw) unit penetrated, if known, and depth of well, in
conains fragmen s of of o ks Thickness 187 fect. 100 ot Conls 90,5 mators .
commonly severa  en e's 10 several SEDIMENTARY ROCKS (LOWER ORDOVICIAN $
hundreds of meters Da -d - 66(%), 70. 72, 73. and TO MIDDLE CAMBRIAN): —El Paso Limestone
By sz‘ Uncle Sa  n i e Tombstone area, s oes (Lower Ordowician and Upper Cambrian), Abrigo
LMy, Formation (Upper and Middle Cambrian), and
Bolsa Quartz (Middle Cambrian), 72 COLLECTION SITE —Radiogenically dated rock -
And-sitic to dacitic vocani bre- ca —Includes parts indifferentiated —E] Paso Limesty . x i ? T i Ssel / N o7 i i
. e et G ot e it L b S 5 i ons oy Qe b aTew AN Ssa LJCANYON_ . CompLEX .. eAui(n |
a Bronco Volcarses; and all of Demetrie Volcanics ricters 15 8ot 20 Tetets thick, Abige symbol where precise location uncertain —— g 4 . Lotedes : penecklre) -
and Silverbell Formation of Courtright (1958)

Formation is a brown, thin-bedded fossiiferous

Commonly contains large blocks of exotic rocks limestone, sandstone, quartzite, and shale, 210-
and locally includes some sec'mentary rocks and 240 meters thick. Bolsa Quartzite is a brown to
intru ive rocks Severa tens of meters to several white or purplish-gray, thick-bedded, coarse:
hundreds of meters thick n most places. grained quartzite and sandstone with a basal
conglomerate, %0180 meters thick. To the east,
Lower qu rtz monzonite and graodiorite—Includes equnalents of part of the Abrigo Formation and
some quartz diorite. appe rs i small stocks Bolsa Quartzite are known s the Coronado
Locally assoc ated with mizeralization. Dated at 70. Sandatone.
71.72 73 74.74.74. and 76 m.yv. The Schiefflin
granodorite at Tombstone ts 72 m.y.
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Geology adopted from Drewes, Harold, N
1980, and Newell, R.A., 1973. 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 — Roads and Highways
Federal Government.

State Domain - Mineral and Surface owned by ="~ Dry wash
— State of Arizona.

Public Domain Mineral and Surface. Mineral e+ Southern Pacific Railroad
owned by Federal Government; Surface owned
by State of Arizona.

— — — = Government Reservation Boundary

Fee Simple - Mineral and Surface privately owned.
77777777 Aqueduct
EEEE!EE?ES“‘ Fee Simple Surface and Public Domain Mineral s
Private Surface ownership Mineral owned by . . i
Federal Government a———~" Cross section line 1
: 2
Spanish Land Grants - Fee Simple. Mineral and o'

2 _\“df:)

Surface privately owned; Reservation of Gold,
Silver and Mercury to Federal Government.

e

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

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

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

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

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

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

Tombstone Development Company, Inc. Lands

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

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

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

Patented Mining Claims owned by Tombstone
Development Company, Inc.

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

Fee Simple Surface and State of Arizona Mineral.

1 1 q 0 & 3 Miles
Deveiopment Company, b Tombstone Development Company, Inc. = !
TombStone’ Arizona Figure 5. Property map showing ownership of major
Land Status Map, Tombstone holdings of mineral rights in the Tombstone N
15 min. Quadrangle area. Red overprint shows state, federal and
private land and lands with mineral rights held
By Thaorus E. Weldsip, Jt: by the Tombstone Deveiopment Company as
James A. Briscoe and Associates of October 15, 1981.
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE).—
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.
Thickness several meters to a few hundred meters
in most places. Radiometncally dated at 0.25, 1.0,
and 32 my. old

Extensive andesite and dacite (Miocene and Upper
Oligocene) —Lava flows, pyrociastic rocks, some
intercalated epiclastc rocks, and dikes. Mostly

(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, wtric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Ohgocene and
Eocene?)—Alluvium; commonly grayish
deposits of small, well rounded, nonuokamc
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE).—Lower
volcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and apiitic intrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
phugs and apliic bodies not associated with other
granitoid stocks. Dated at 61. 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry

Rhyodacite tulf and welded tuff. - Includes parts of
Salero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness
commonly several tens of meters to several
hundreds of meters. Dated at 66(?), 70, 72, 73, and
73 m.y. The Uncle Sam, 1n the Tombstone area, is
dated 72 my

Andesitic to dacitic volcanic breccia.—Includes parts.
of Solero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Demetrie Volcanics

hmdmdidmrslhcknmphws

Lower quartz monzonite and graodiorite —Includes
some quartz diorite; appears in small stocks.
Locally associated with minerahzation. Dated at 70.
71.72,73.74.74, 74. and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow

. Apache Canyon, Shellenberger Canyon
and Tumey Ranch Formations (not isted in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly.
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pn!ushgray coarse-
grained rock. Locally associated with

Dated at 140, 148, 149, 149, 150,

PiPs

®h

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomite is a dark- to light-gray slightly
cherty dolomite, limestone, marl, siltstone, and
gypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick bedded, sparsely cherty,

siltstone, mudstone, shale, and imeslm, 120240
meters thick.

Horquilla Limestone (Upper and

Middle
Pennsylvanian)—Light-pinkish-gray, thick- to thin-
beddad cherty, fossiliferous imestone and

MOs

Government Reservation Boundary

Aqueduct

Cross section line

SEDIMENTARY ROCKS (MISSISSIPPIAN AND

DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—

Dmgouanmmmde also

rocks.
medium-gray, massive to thick-bedded,
crinoxal, cherty, fossili limestone 90-310

meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstane,
90-120 meters thick. Paradise Formation is 2

gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
'O MIDDLE CAMBRIAN]

meters to about 220 meters thick. Abrigo
Formation is a brown, thin-bedded fossiliferous
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, wlmmmm:kTothem
equivalents of part of the Abngo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—
Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfoliated to
foated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,

phyliite, and some metavolcanic rocks,
rocks,
gneiss. One rock

45
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and
dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed.

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side.

Normal

Strike-slip—Arrow couple shows relafive displacement.

Single arrow shows movemnent of active block.

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline.

Syncline.

Inclined strike and dip of beds.

EXOTIC] BLOCK BRECCIA—Rock contains chip or
of rock different from those of
hworotbevbbclsn!arby Typically of volcanic-
tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells,
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.

Dump sample location

Silver

oG 155
{ nedrvck'

Qvgu’

tkig?)

&g
i

QTgu

r
5

Tombstone Development Company, Inc. JE—

Tombstone, Arizona

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

By James A. Briscoe

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

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

‘OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE): —
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.
Thickness several meters to a few hundred meters
in most places, Radiometnically dated at 0.25, 1.0,
and 32 m.y. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritc: rocks, includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some mtercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substanbated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Obgocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic
clasts. Mostly several meters to a few tens of
meters thick

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE) —Lower
voleanic rocks—Rhyollite to andesite lava flows,

ic rocks, and some mtercalated epiclastic

Ka

FYE——

rocks. Dated at 57 m.y. Possibly younger age to
east

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS: —Porphyritic and aplitic intrusive rocks
and Upper Cr )—Mostly latitic
porphyry to dacitic porphyry in small stocks and
phugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia —exact age unknown. but
penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tulf and welded tufl. -Includes parts of
Salero Formation, Sugarloal Quartz Latite, and
Bronco Volcanics. and all of Red Bay Rhyolite, Cat
Mountain Rhyohite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains Iragments of exotic rocks. Thickness
commonly several tens of meters to several
hundreds of meters. Dated at 66(?). 70, 72, 73, and
73 m.y. The Uncle Sam. in the Tombstone area. is
dated 72 m.y.

Andesitic to dacitic volcanic breccia. —Includes parts
of Solero Formation, Sugarloal Quartz Latite, and
lolcanics

hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite — Includes
some quartz diorite; appears in small stocks.
Locally associated with mineralization. Dated at 70,
71,72, 73. 74, 74, 74, and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y

Roads and Highways

Dry wash

Southern Pacific Railroad

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOQUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turmey Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pinkish-gray coarse-
graned rock. Locally associated with

i ion. Dated at 140, 148, 149, 149, 150,

PPs

P

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomite is a dark- to bght-gray sightly
cherty dolomite, limestone, marl, siltstone, and
gypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous limestone 120-280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and imestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middie
Pennsylvanian)—Light-pinkish-gray, thick: to thin-
bedded, cherty, fossiferous limestone and

oer

Government Reservation Boundary

Aqueduct

Cross section line

undifferentiated. In part of the Chiricahua
Mountains also includes Paradise Formation

(! Mississippian) and Portal Formation of
Sabins, 19572 (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
inchides Black Prince Limestone, whose fauna
and correlation show strongest affinities with
Mississippian rocks but which may include some
Pennsyivanian rocks. Escabrosa Limestone is 2
medium-gray, massive to thick-bedded, commonly
crinoidal, cherty, fossiliferous imestone 90-310
meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly imestone. Portal
Formation is a black shale and mestone 6-105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
TO MIDDLE CAMBRIAN): —E Paso Limestone

limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite s a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—
Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfoliated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chiorite schist,
phylite, and some metavolcanic rocks,
rocks,
and gneiss. One metavolcanic rock
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dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed.

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side

Normal

Strike-slip—Arrow couple shows relative displacement
Single arrow shows movement of active block

Major thrust fault—Sawteeth on upper plate.

Thrust fault —Sawteeth on upper plate

Anticline.

Syncline.

Inchned strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcaric-
tectonic or sedimentary-tectonsc ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30:5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain

Dump sample location

Zinc
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Tombstone Development Company, Inc. —— :

Tombstone, Arizona

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

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Figure 7. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973.

Distribution pattern for high zinc ratio in dump samples
(in red).
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene) —Lava flows,
pyroclastic rocks, and some intercalated gravel
Thickness several meters to a few hundred meters
in most places. Radiometrically dated at 0.25, 1.0,
and 32my. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritic rocks; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyrinc. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co,

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded,
clasts. Mostly several meters to a few tens of
meters thick

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE): —Lower
volcaric rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age to
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic ntrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluichzed intrusive breccia - exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry

Rhyodacite (ulf and welded tuff, -Includes parts of
Salero Formation. Sugarloal Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness
commonly several tens of meters to several
hundreds of meters. Dated at 66{?), 70. 72. 73. and
73 m.y. The Uncle Sam. in the Tombstone area. is
dated 72 my.

hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes.
some quartz diorite; appears in small stocks.
Locally associated with mineralization. Dated at 70,
71.72,73,74. 74, 74, and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
'CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks. —Includes upper part of Bisbee Formation,
Mural Limestone, Monta, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Tumey Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray imestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pinkish-gray coarse-
gramed_mck. Loxally associated with

t
Dated at 140, 148, 149, 149, 150,
153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomite is a dark: to hght-gray shightly
cherty dolomite, limestone, marl, siltstone, and
qypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous imestone 120-280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and mestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middle
Pennsylvanian)—Light-pinkish-gray, thick: to thin-
bedded, cherty, fossiliferous imestone and

pale-brown to pale-reddish-gray

Government Reservation Boundary

Aqueduct

—n* Cross section line

siltstone that increases in abundance upward.
Typcally 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN)--Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chincahua
Mountains also includes Paradise Formation
(Upper Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adiacent hills also

meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly imestone. Portal
Formation is a black shale and imestone 6-105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
TO MIDDLE :—E] Paso Li

limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and

Sedimentary rocks (Upper and Middle Cambrian)—
Abngo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfoliated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
te, and some metavolcanic rocks,
oAty $

neiss. One l rock

- U |
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and gr
dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed.

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side.

Normal

Strike-slip—Arrow couple shows relative displacement.
Single arrow shows movement of active block

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate

Anticline.
Syncline.

Inchined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonk or sedimentary-tectonic onigin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE —Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.

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

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

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

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Phiocene —
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel
Thickness several meters to 2 few hundred meters
in most places. Radiometrically dated at 0.25, 10,
and 32 my. old

Extensive andesite and dacite (Miocere and Upper
Oligocene) —Lava flows, pyroclastic rocks, some
intercalated epclastic rocks, and dikes. Mostly

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIA]

\TED (LOWER
CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossififerous gray imestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE

{JURASSIC)—Stocks of pinkish-gray coarse-
grained rock. Locally associated with
Dated at 140, 148, 149, 149, 150,

gray, fine grained, porphyritic rocks; mcludes
some very coarse feldspar porphyry andesite

(Turkey track parphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 my.

PPs

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded wff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitric to fine-grained,
porphyritic. Commanly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcarucs of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commenly grayish-red
deposits of small, well rounded, nonvolcanic

®h

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper

Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsyivanian), undifferentiated.
Epitaph Dolomite is a dark- 1o light-gray slightly
cherty dolomite, limestone, marl, siltstone, and
aypsum, 120-280 meters thick. Colina Limestone
15 a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous limestone 120-280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and limestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middle

Pennsyivanian)—Light-pinkish-gray, thick- to thin-
bedded, cherty, fossiliferous limestone and
pale-brown to pale-reddishgray

clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS

volcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some mtercalated epiclastic

ROCKS (LOWER PALEOCENE): —Lower $ -
|

rocks. Dated at 57 m.y. Possibly younger age 1o -

east

MAIN CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic ntrusive rocks
and Upper C; Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown. but
penetrates. and thus younger than Uncle Sam
porphyry.

Rhyodacite tulf and welded tuff. - Includes parts of
Salera Formation. Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhyolite. Cat
Mountamn Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Inciudes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness

commonly several tens of meters 10 several
hundreds of meters. Dated at 66{?), 70, 72. 73, and
73 m.y. The Uncle Sam, in the Tombstone area, is
dated 72m.y

e

Andesitic to dacitic vokcanic breccia. —Includes parts
of Solero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Demetne Volcanics
and Silverbell Formation of Courtright (1958).
Commonly contains large blocks of exotic rocks

hundreds of meters thick in most places.

Lower quartz monzonite and gracdiorite —Includes
some quartz diorite; appears in small stocks.
Locally associated with mineralization. Dated at 70,
71.72, 73,74, 74. 74, and 76 m y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad
Government Reservation Boundary
Aqueduct

Cross section line

siltstone that increases in abundance upward.
Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND

DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chmcahua

meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is 2
brown, fossiliferous, shaly imestone. Portal
Formation is a black shale and imestone 6105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
ccngo«erate as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN

TO MIDDLE CAMBRIAN):—E] Paso Limestone
( 2 . h

cconglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—

Abrigo Formation (Upper and Middle Cambrian),

and Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodionte and quartz monsonite, unfoliated to

foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
rocks,

phylite, and some metavolcanic
rocks,

2 (QTgu)
187

72y

and
dated at 1715 m.y

CONTACT—Dotted where concealed
MARKER HORIZON—Deotted where concealed.
DIKES—Showing dip.

FAULTS—Shuwmg dip. Dotted where concealed or
; ball and bar on downthrown side.

Strike-shp—Arrow couple shows relative displacement.
Single arrow shows movement of active block.

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline.

Syncline.

Inclined strike and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or

block inclusions of rock different from those of

host or other blocks nearby. Typically of volcanic-
tectoni or sedimentary-tectonic origin; excludes

Tertiary megabreccia deposits.

Site of well or generalized site of several wells,
unit penetrated, if known, andrkpl)\dwelm
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.

Dump sample location
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Figure 9. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973.

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

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

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Geology

‘OLDER OR UNDIFFERENTIATED SURFICAL
aTgy DEPOSITS (HOLOCENE TO OLIGOCENE): —
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light
pinkish gray, weaKly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters,

Kb

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel
Thickness several meters to a few hundred meters
in most places. Radiometncally dated at 0,25, 10,
and 3.2 my. old

Extensive andesite and dacite (Miocene and Upper e w b oa )
ene)—Lava flows, pyroclastic rocks, some bo& Hge N ¥
intercalated epiclastic rocks, and dikes. Mostly RN

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOQUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks. —Includes upper part of Bisbee Formation,
Mural Limestone, Monita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turney Ranch Formations (not listed in
stratgraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiiferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pinkish-gray coarse
grained rock. Locally associated with

Dated at 140, 148, 149, 149, 150,

aray, fine-grained, porphyitic rocks; includes
some very coarse fekdspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mastly several meters
to several tens of meters. Dated at 24, 25, 27, 33, PIPs
and39my

Extrusive rhyolite and rhyodacite (Miocene and Upper
Ty Ofigocene —Lava flows, weided tuff, pyroclastic
rocks, and some ntercalated epclastic rocks.
Light-gray to grayish-pink, witric to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y.. if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium, commonly grayish red
deposits of small, well rounded, nonvolcaruc

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvarian), undifferentiated
Epitaph Dolomite is a dark. to haht-gray shightly
cherty dolomite, limestone, marl, siltstone, and
gypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick bedded, sparsely cherty,
and sparsely fossiiferous hmestone 120-280
meters thick. Earp Formation 1s a pale-red
siltstone, mudstone, shale, and mestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middle

Pennsyivanian)—Light-pnkish-gray, thick- to thin-
bedded cherty, fossiliferous imestone and
pale-brown to pale reddish-gray

clasts. Mostly several meters to a few tens of
meters thick
UPPER CORDILLERAN (LARAMIDE) IGNEOUS _
ROCKS (LOWER PALEOCENE) — Lower r
{
L

volcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age to
east

MAIN CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS —Porphyritic and aplitic mtrusive rocks
(Paleocene and Upper Cretaceous) —Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitc bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my

Fluidized intrusive breccia - exact age unknown, but
Kib penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tufl and welded tuff. —Includes parts of
Salero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhydlite, Cat
Mountain Rhyolte of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness
commonly several tens of melers 1o several
hundreds of meters. Dated at 66(?), 70. 72, 73. and .
73my The Uncle Sam. n the Tombstone area, 1s : Qe
dated 72 my

Andesitic to dacitic volcanic breccia —Includes parts
of Solero Formation, Sugarloaf Quartz Latite, and
Bronco Volkcanics, and all of Demetrie Volcanics
and Silverbell Formation of Courtnght (1958).
Commonly contains large blocks of exotic rocks
and locally includes some sedimentary rocks and
ntrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Ka

Lower quartz monzonite and graodiorite —Includes
some quartz diorite appears in small stocks.
Locally associated with minerahization. Dated at 70,
71,72, 73.74. 74. 74, and 76 m.y. The Schiefflin
granodorite at Tombstone 1s 72 my

Roads and Highways
~~= ~ Dry wash

e

Southern Pacific Railroad

Government Reservation Boundary

S i e G Aqueduct

4" Cross section line

siltstone that increases in abundance upward
Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND

DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chiricahua
Mountains also includes Paradise Formation
(Upper Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna
and correlation show strongest affinities with
Mississippian rocks but which may include some
Pennsylvanian rocks. Escabrosa Limestone is a
medium-gray, massive to thick-bedded, commonly
crinoidal, cherty, fossiliferous imestone 90-310
meters thick. Martin Formation is thick- to thin
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly limestone. Portal
Formation is a black shale and limestone 6-105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN

TO MIDDLE CAMBRIAN); —El Paso Limestone
(Lower Ordovician and Upper Cambrian), Abrigo
Formation (Upper and Middle Cambran), and
Bolsa Quartz (Middle Cambrian),
undifferentiated. —EJ Paso Limestone is a gray,
thin-bedded cherty imestone and dolomite 90
meters to about 220 meters thick. Abngo
Formation is a brown, thin-bedded fossiliferous
limestone, sandstone, quartzte, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—

Abngo Formation (Upper and Middle Cambrian),
and Bolsa Quartzte (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly

granodiorite and quartz monsonite, unfolated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,

ite, and some metavolcanic rocl
roc)

taq:
and gneiss. One rock

S o
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dated at I;ISmy

CONTACT—Dotted where concealed
MARKER HORIZON—Dotted where concealed.
DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or

intruded; ball and bar on downthrown side.

Normal

Reverse

Strike:slip—Arrow couple shows relative displacement
Single arrow shows movement of active block

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Antichne.

Syncline.

Inclined strike and dip of beds.

EXOTIC BLOCK BRECCIA—Rock contains chip or

block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic:
tectonc or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing

unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30,5 meters.

COLLECTION SITE—Radiogenically dated rock

showing age in millions of years. Query before
symbol where precise location 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
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Figure 10. Dump sample location map showing area of influence
boundaries and the Ajax, Prompter, and Horquilla
faults, from Newell, R.A., 1973.

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

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE): —
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
calluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.

Thickness several meters to a few hundred meters

in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 my. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritic rocks; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 my.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, wtric to fine-grained,
porphyritic. Commornly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic
clasts. Mostly several meters 1o a few tens of
meters thick

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE): —Lower
volcaric rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possbly younger age 1o
east

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic mtrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and apliic bodies not associated with ather
granitoid stocks. Dated at 61, 63, 63, 64, and 65

my.

Fluidized intrusive breccia - exact age unknown, but

penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff. - Includes parts of
Salero Formation. Sugarloaf Quartz Latite, and

Bronca Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally

contains fragments of exotic rocks. Thickness
commonly several tens of meters to several

hundreds of meters. Dated at 66(2), 70, 72, 73. and
73 my. The Uncle Sam. in the Tombstone area. is

dated 72 m.y.

Andesitic to dacitic volcanic breccia —Includes parts
of Solero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Demetrie Vokcanics
and Silverbell Formation of Courtright (1958).
Commonly contains large biocks of exotic rocks
and locally includes some sedimentary rocks and
intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quartz dhorite; appears in small stocks.

Locally associated with minerahization. Dated at 70,

71.72,73.74. 74. 74, and 76 m.y. The Schefflin
granodorite at Tombstone 1s 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Government Reservation Boundary

Aqueduct

Cross section line

Explanation

Kb

BISBEE FORMATION OR GROUP,
IFFERENTIATED (LOWER
CRETACEOUS).—Upper part of Bisbee
Formation or Group, undifferentiated, and related

rocks —Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

% GRANITE AND QUARTZ MONZONITE

. (JURASSIC)—Stocks of pinkish-gray coarse
; grained rock. Locally associated with
£ s - i Dated at 140, 148, 149, 149, 150,

153, 160, 161, 167, 178, 185 m.y.

PiPs

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)-—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian

and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomite is a dark- to ight-gray slightly
cherty dolomite, limestone, marl, siltstone, and
qypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous limestone 120-280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and imestone, 120-240
meters thick

Horquilla Limestone (Upper and Middle
Pennsylvanian)—Light-pinkish-gray, thick- to thin
bedded, cherty, fossiliferous limestone and

i d pale-brown to pale-reddish-gray

siltstone that increases in abundance upward.
Typically 300-49 meters thick

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—

and Martin Formation (Upper Devonian,
undifferentiated. In part of the Chincahua
Mountains also includes Paradise Formation
(Upper Mississippian) and Portal Formation of
Sabins, 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna
and correlation show strongest affinites with
Mississippian rocks but which may include some
Pennsylvanian rocks. Escabrosa Limestone is a
medium-gray, massive to thick-bedded, commonly
cnnowdal, cherty, fossiliferous imestone 90-310
meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly limestone. Portal
Formation is a black shale and limestone 6-105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

e ]

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
TO MIDDLE CAMBRIAN):—El Paso Limestone
(Lower Ordovician and Upper Cambrian), Abrigo
Formation (Upper and Middle Cambrian), and

Bolsa Quartz (Middle Cambrian),
undifferentiated.—El Paso Limestone is a gray,
thin-bedded cherty kmestone and dolomite 90
meters to about 220 meters thick. Abnigo
Formation is a brown, thin-bedded fossiiferous
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

1 Sedimentary rocks (Upper and Middie Cambrian}—
T8 { Abngo Formation (Upper and Middle
and Bolsa Quartzite (Middle Cambrian),

Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfobiated to
foliated, n part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlonte schist,
phyllite, and some metavolcanic rocks,
I rocks,

and geiss. One

dated at 1715 m.y.

B CONTACT —Dotted where concealed
e e o e e, MARKER HORIZON--Dotted where concealed.

B S DIKES— Showing dip.

ic rock

47 FAULTS—Showing dip. Dotted where concealed or

PR TR YO

S0 K-

B S e —

Thrust fault—Sawteeth on upper plate.

P Anticline.
¥
-———-———--{—--« Syncline.
30
s Inclined strike and dip of beds.

intruded; ball and bar on downthrown side.

Major thrust fault— Sawteeth on upper plate.

Strike-slip—Arrow couple shows relative displacement.
Single arrow shows movement of active block.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of

host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

& Site of well or generalized site of several wells, showing
2 {QTgul unit penetrated, if known, and depth of well, in
157

feet. 100 feet equals 30.5 meters.

72 % COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before

symbol where precise location uncertain.
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Tombstone, Arizona

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

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

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

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL

SITS (HOLOCENE TO OLIGOCENE):—
Grcvel sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.

Thickness several meters to a few hundred meters

in most places. Radiometrically dated at 0.25, 1.0,
and 32 my. old

Extensive andesite and dacite (Miocene and Upper
Oligocene) - Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritic rocks; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mastly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

Extrusive rhydue and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vtric to fine-grained,
porphyntic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,

26, 26, and 27 m.y. An additional date of 47 m.y., if

substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)— Alluvum; commonly grayish-red
deposits of small, well rounded, nonvolcanic
clasts. Mostly several meters 10 a few tens of

meters thick.
UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE): —Lower

wvolcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y, Possibly younger age 1o
east

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic intrusive rocks

and Upper C Mostly latitic

porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but

penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite tuff and welded tuff.  Includes parts of
Salero Formation, Sugarloaf Quartz Latite. and

Bronco Volcanics. and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness
commonly several tens of meters to several
hundreds of meters. Dated at 66(2), 70, 72, 73, and
73 my. The Uncle Sam. in the Tombstone area. is
dated 72 m.y

Andesitic to dacitic volcanic breccia. —Inciudes part:

of Solero Formanon, Sugathaleaﬂzl.Anle and
Bronco Volcanics, and all of Demetrie Volcanics
and Silverbell Formation of Courtnght (1958).
Commonly contains large blocks of exotic rocks
and locally nchudes some sedimentary rocks and
intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodiornite Includes

some quartz dionite, appears in small stocks.
Locally associated with mmnerahization Dated at 70,
71,72,73.74. 74. 74, and 76 m.y. The Schiefflin
granodonte at Tombstone is 72my.

Roads and Highways
Dry wash

Southern Pacific Railroad

NP —— Aqueduct

A" Cross section line

Explanation

_________ o

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks —Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turmey Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray himestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pinkish-gray coarse:
grained rock. Locally associated with

Dated at 140, 148, 149, 149, 150,

PPs

wh

153, 160, 161, 167, 178, 185 m.y

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian) —consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvarian), undifferentiated
Epitaph Dolomite is a dark- to light-gray shightly
cherty dolomite, hmestone, marl, siltstone, and
qypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous hmestone 120280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and bmestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middle
Pennsyivanian)— Light-pinkish-gray, thick: to thin
bedded, cherty, fossiliferous limestone and

pale-brown to pale reddish gray

Government Reservation Boundary

siltstone that increases in abundance upward.
Typically 300-490 meters thick,

SEDIMENTARY ROCKS (MISSISSIPPIAN AND

Sabvrs. 1957a (Upper Devonian). In the Little
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna
and correlation show strongest affinities with
Mississippan rocks but which may include some

meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly limestone. Portal
Formation is a black shale and mestone 6105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, as much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
CAM

Bolsa Quartz (Middle Cambnan),
undifferentiated. —E] Paso Limestone is a gray,
thinbedded cherty limestone and dolomite %0
‘meters to about 220 meters thick. Abrigo
Formation is a brown, thin-bedded fossiiferous
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
‘white or purplish-gray, thick-bedded, coarse-

Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—
Abngo Formation (Upper and Middle Cambrian),
and Bolsa Quartzte (Middle Cambrnan),

GRANITOID ROCKS (PRECAMBRIAN Y): —Mainly
granodionite and quartz monsonite, unfoliated to
{oliated, in part metamorphosed. Generally in
stocks, which ahve been hittle studbed.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,
phylite, and some metavolcaric rocks,

i ptinagioa rock

2 (Qigul
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72y

< lppm
1.1-2 ppm
2.1-3 ppm

> 3 ppm

dated at 1715 m.y.

CONTACT—Dotted where concealed

MARKER HORIZON—Dotted where concealed.

DIKES — Showing dip.

FAULTS—Showng dip. Dotted where concealed or
intruded; ball and bar on downthrown side.

Normal

Strike-slip—Arrow couple shows relatve displacement

Single arrow shows movement of active block.

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline

Syncline

Inchined strke and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic
tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, and depth of well, n
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.
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Geology adopted from Drewes, Harold,

SRRl S, KB I Figure 12. Distribution pattern of silver in mesquite trees (in red),

from Newell, R.A., 1973. :

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Explanation

OLDER OR TED SURFICAL
Qtgu DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Pliocene—

K

rounded chas locally well indurated. Thickness.
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,

ary pyroclastic rocks, and some intercalated gravel
Thickness several meters to a few hundred meters
in most places. Radiometrically dated at 0.25, 1.0,
and 32 my. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)

BISBEE FORMATION OR GROUP,

GRANITE AND QUARTZ MONZONITE

(JURASSIC)—Stocks of pinkish-gray coarse-
grained rock. Locally associated with
ted at 140, 148, 149, 149, 150,

met
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

PPs

Extrusive rhyolite and rhyodacite (Miocene and Upper
Ty Oligocene—Lava flows, welded tuff, pyroclastic
rocks, andsormmlemalaledepdasnc rocks.
L;g\tgay to grayish-pink, vitric to fine-grained,
porphyriic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additonal date of 47 muy., il
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Tie Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcaric

Da
153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Uppev

i (Lower
Permian), and Eam Formation (Lower Permian
and Upper Pennsylvanian), undifferentiated.

Epitaph Dolomite is a dark- to light-gray shightly
cherty dolomite, imestone, marl, siltstone, and
gypsum, 120280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous imestone 120-280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and kmestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middle

)—Light-pinkish-gray, thick- to thin-
bedded, cherty, fossliferous imestone and
pale-brown to pale-reddish-gray

clasts. Mostly several meters to a few tens of
meters thick.

UPPER C (LARAMIDE) IGNEOUS

"ORDILLERAN
Tiv ROCKS (LOWER PALEOCENE) —Lower
vokcanic rocks— Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age to

east.

MAIN CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS: —Porphyritic and aplitic mtrusive rocks.
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitod stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but
Kib penetrates, and thus younger than Uncle Sam
porphyry

““““““““ “1 Rhyodacite tuff and welded tuff. - Includes parts of
Kr Salero Formation, Sugarloal Quartz Latite, and
| Bronco Volcanics. and al o Red Bay Rhyolte, Cat
Mountain Rhyolite of Brown (1939) and
Prophyry. Includes local intrusive bodies and sl
contains fragments of exotic roclu Thxkness
commonly several tens of meters

Ronneds of meters. Dated 1 66(%, 0. 72 72 73, and
73 my. The Uncle Sam, in the Tombstone area, is
dated 72 my.

Andnnclomucvnlcambrxm Inciudes

‘hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quartz diorite; appears in small stocks.
ally associated with mineralization. Dated at 70,
71,72, 73,74.74. 74. and 76 m.y. The Schieffin
granodorite at Tombstane 1 72 m.y.

- Roads and Highways

~ == > Dry wash

s Southern Pacific Railroad

~— =~ Government Reservation Boundary
e == Aqueduct

Aw——A* Cross section line

sitstone that increases in abundance upward.
Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND

DEVONIAN)—Consists mainly of Escabrosa
Limestone )—|

ise Formation
(Upper ) and Portal Formation of
Sabins, l%?n(UwzrDzvmnn) In the Little
Dr:

rocks. Escabrosa
‘medium-gray, massive to thick-bedded, commonly
crinoidal, cherty, fossiliferous limestone 90-310
meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. PandaeFormnmmsa
brown, fossiliferous, shaly limestone.
meuabhcklhdelmmmblm

conglomerate, as much as 52 meters thick.

SF.DWIIENTARY ROCKS (LOWER ORDOVICIAN
'O MIDDLE —B

Paso Limestone
(Low:rOtdo\mn UpperCambmn) Abrigo
Formation (Upper and Middle Cambrian), and
Bolsa Quartz (Middle Cambrian),
undifferentiated. —E] Paso Limestone is a gray,
thin-bedded cherty imestone and dolomite 90

conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abrigo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—

an"M:»ngo' Formation (Upper and Middle Cambrian),

| Bolsa Quartzte (Middie Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—

Mainly
granodiorite and quartz monsonite, unidawd to

foliated, in part metar
stocks, which ahve been litte studied

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,

phyliite, and some metavolcanic mclu.
rocks,

o

45

45

Vad v o
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72y

< 400 ppm

401 - 600 ppm
601 - 800 ppm

800 ppm

and
dated at 1715 m.y.

CONTACT—Deotted where concealed.
MARKER HORIZON—Dotted where concealed.
DIKES—Showing dip.

FAULTS—Showm dip. Dotted where concealed or
intruded, ball and bar on downthrown side.

Strike-slip—Arrow couple shows relative displacement.

Single arrow shows movement of active block

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Anticline.

Syncline

Inchned stnke and dip of beds.

EXOTIC-BLOCK BRECCIA—Rock contains chip or
block inclusions of rock different from those of

host or other blocks nearby. Typically of volcanic-

tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells,
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters,

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.

gneiss. One uc rock
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Tombstone Development Company, Inc.
Tombstone, Arizona

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

‘ from Newell, R.A., 1973.
By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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Figure 13. Distribution pattern of zinc in mesquite trees (in red),
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Geology

Explanation

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):—
Gravel, sand, and silt (Pleistocene and Pliocene—

Kb

pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel
Thickness several meters to a few hundred meters
in most places, Radiometncally dated at 0.25, 1.0,
and 32 m.y. old

Extensive andesite and dacite (Miocene and Upper
Ohgocene)—Lava flows, pyroclastic rocks, some *
intercalated epiclastic rocks, and dikes. Mostly

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Turney Ranch Formations (not listed in
strabgraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE

iated with
Dated at 140, 14& 149, 149, 150,

gray, fine-grained, porphyritic rocks; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of

Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 3,
and 39 m.y

PPs

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some intercalated epiclastic rocks.
Light-gray to grayish-pink, vitr to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26,26, and 27 m.y. An additonal date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Ofigocene and
Eocene?)—Alluvium; commorly grayish-red
deposis of small, well rounded, nonvolcanic

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomite is a dark- to light-gray slightly
cherty dolomite, limestone, marl, siltstone, and
gypsum, 120-280 meters thick. Colina Limestone
is @ medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous limestone 120-280
meters thick, Earp Formation is a pale-red
siltstone, mudstone, shale, and Emestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middle
Pennsyivarsan)—Light-pinkish-gray, thick- to thin-
bedded, cherty, fossiliferous limestone and

pale-brown to pale-reddish-gray

clasts. Mostly several meters to a few tens of
meters thick

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE).—Lower
voleanic rocks—Rhyolite to andesite lava flows,

rocks, and some intercalated epiclastic

Kt

Ka

B e e e

Ao — N

rocks. Dated at 57 m.y. Possbly younger age to
east.

MAIN CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitc ntrusive rocks
(Paleocene and Upper Cretaceous)—Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and apiitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry.

Rhyodacite 1ulf and welded tuff. Includes parts of
Salero Formation. Sugarloal Quantz Latite. and
Bronco Volcanics, and all of Red Bay Rhyolite, Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness
commonly several tens of meters to several

hundreds of meters. Dated at 6(?). 70, 72, 73, and
73 m.y. The Uncle Sam. in the Tombstone area, is
dated 72 m.y.

oes

Andesitic to dacitic volcanic breccia. —Inciudes parts
of Solero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Demetrie Volcanics
and Silverbell Formation of Courtright (1958).

intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzomite and graodiorite —Includes
some quartz diorite; appears in small stocks.
Locally associated with mineralization. Dated at 70,
71.72.73.74. 74, 74, and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad
Government Reservation Boundary
Aqueduct

Cross section line

sitstone that increases in abundance upward.
Typrcally 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN)—Consists mamly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chiricahua
Mountains also includes Paradise Formation

(Upper Mississippian) and Portal Formation of
Sabins, 19572 (Upper Devonian). In the Littie
Dragoon Mountains and some adjacent hills also
includes Black Prince Limestone, whose fauna
and correlation show strongest affinites with
Mississippian rocks but which may include some
Pennsylvansan rocks. Escabrosa Limestone is a
medium-gray, massive to thick-bedded, commonly
crinoidal, cherty, fossiliferous limestone 90-310
meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
brown, fossiliferous, shaly limestone. Portal
Formation is a black shale and kmestone 6105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
conglomerate, es much as 52 meters thick.

SEDIMENTARY ROCKS (LOWER ORDOVICIAN
MIDDLE CAMBRIAN):

TO —H Paso Limestone
(Lower Ordowcian and Upper Cambrian), Abrigo
Formation (Upper and Middle Cambrian), and
Bols2 Quartz (Middle Cambrian),
undifferentiated. —El Paso Limestone is a gray,
thin-bedded cherty imestone and dolomite 30
meters to about 220 meters thick. Abrigo
Formation is a brown, thin-bedded fossiliferous
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal

conglomerate, 90-180 meters thick. To the east,
equwaknls of part of the Abrigo Formation and

Bolsa Quartzite are known as the Coronado

Sandstone.

Sedimentary rocks (Upper and Middie Cambrian)—

Abrigo Formation (Upper and Middle Cambrian),
anti Bolsa Quartzite (Middle Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y):—

Mainly
granodiorite and quartz monsonite, unfoliated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chhrile schist,

phylite, and some metavolcaric rocks,
rocks,

45

2 (QTgul
187

72y

< 100 ppm

101 - 150 ppm

151 - 200 ppm

> 200 ppm

and gneiss. One rock
dated at 1715 m.y.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed.
DIKES—Showing dip.

FAULTS—Showng dip. Dotted where concealed or

intruded; ball and bar on downthrown side.

Normal

Strike-slip—Arrow couple shows relative displacement
arrow shows movement of active block

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate

Anticline.

Synciine.

Inclined strike and dip of beds.

EXOTIC BLOCK BRECCIA—Rock contains chip or

of rock different from those of
hosl or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic ongin; excludes
Tertary megabreccia deposits.

Site of well or generalized site of several wells, showing

unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock

showing age in milkons of years. Query before
symbol where precise location uncertain.
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Tombstone Development Company, Inc. -

Tombstone, Arizona

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

from Newell, R.A., 1973.
By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona

Figure 14. Distribution pattern of copper in mesquite trees (in red),
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Geology

OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE).—
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel.
Wknessseveralmersloabwhmdmd meters
in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 my. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphynitic rocks; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an informal term of
Cooper, 1961). Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 39 my.

Extrusive rhwlue and rhyodacite (Miocene and Upper
Ohigocene—| flows, welded tuff, pyroclastic
rocks, mdsormmteruhmdep:hsmmciu
Light-gray to grayish-pink, vitnc to fine-grained,
porphyritic. Commonly a few tens to a few
thousand of meters thick. Dated at 23, 24, 25, 26,
26, 26, and 27 m.y. An additional date of 47 m.y., if
substantiated, may indicate the presence of
Eocene rocks in the lower member of the S O
Volcanics of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcaric
clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE}).—Lower
volcanic rocks—Rhyolite to andesite lava flows,

ks, and some intercalated epiclastic

b

roc!
rocks. Dated at 57 m.y. Possbly younger age o
east.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS
ROCKS:—Porphyritic and aplitic intrusive rocks
(Paleocene and Upper Cretaceous) -Mostly latitic
porphyry to dacitic porphyry in small stocks and
plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fluidized intrusive breccia - exact age unknown, but
penetrates, and thus younger than Uncle Sam
porphyry

Rhyodacite 1ff and welded 1uf. - Includes parts of
Salero Formation, Sugarloaf Quartz Latite, and
Bronco Volcanics, and all of Red Bay Rhyolite. Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam
Prophyry. Includes local intrusive bodies and locally
contains fragments of exotic rocks. Thickness
commonly several tens of meters to several
hundreds of meters. Dated at 66(), 70. 72, 73. and
73m.y. The Uncle Sam. in the Tombstone area. is
dated 72 my

Andenncaodacm:udwthm-inmnm
of Solero Formation,

locally
intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quartz diorite; appears in small stocks.
Locally associated with mineralization. Dated at 70,
71,72, 73, 74. 74. 74. and 76 m.y. The Schiefflin
granodorite at Tombstone is 72 m.y.

Roads and Highways

Dry wash

Southern Pacific Railroad

Explanation

BISBEE FORMATION OR GROUP,
UNDIFFERENTIATED (LOWER
CRETACEOUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks.—Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Tumney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelc Arkose. Consists of brownish- o reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC)—Stocks of pnk:sh-gny coarse-
gramed rack. Locally associated with

ion. Dated at 140, 148, 149, 149, 150,

PiPs

Pn

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvanian), undifferentiated.
Epitaph Dolomite is a dark- to light-gray shightly
cherty dolomite, limestone, marl, siltstone, and
gypsum, 120-280 meters thick. Colina Limestone
is a medium gray, thick-bedded, sparsely cherty,
and sparsely fossiliferous hmestone 120-280
meters thick. Earp Formation is a pale-red
siltstone, mudstone, shale, and mestone, 120-240
meters thick.

Horquilla Limestone (Upper and Middie
Pznsyivanﬂn)—bg\l unklshgmy (hi:k to thin-
, cherty,

Government Reservation Boundary

Aqueduct

Cross section line

Typically 300-490 meters thick.

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
INIAN

cnnoidal, cherty, fossiliferous limestone %0-310
meters thick. Martin Formation is thick- to thin-
bedded, gray to brown dolomite, gray sparsely
fossilferous, and some siltstone and sandstone,
90-120 meters thick. Paradise Formation is a
‘brown, fosstliferous, shaly limestone. Portal
Formation is a black shale and limestone 6-105
meters thick. Black Prince Limestone is pinkish-
gray limestone with a basal shale and chert
congomerate, as much as 52 meters thick.

SEDIMENTARV ROCKS (LOWER ORDOVICIAN
TO MIDDLE CAMBRIAN):—El Paso Limestone
(Lower Ordovician and Upper Cambmn) Abngo
Formation (Upper and Middle Cambrian), and
Bolsa Quartz (Middle Cambrian),
undifferentiated. —E] Paso Limestone is a gray,
thin-bedded cherty limestone and dolomite 50
meters to about 220 meters thick. Abrigo
Formation is a brown, thin-bedded iossiliferous
limestone, sandstone, quartzte, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to

conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abngo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

Sedimentary rocks (Upper and Middle Cambrian)—
Abrigo Formation (Upper and Middie Cambrian),
and Bolsa Quaﬂ_ zite (Middie Cambrian),

GRANITOID ROCKS (PRECAMBRIAN Y).—Mainly
granodiorite and quartz monsonite, unfoliated to
fokiated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Ch.lomz schist,
phyllite, and some metavolcanic roc!
rocks, mﬂaquaﬂme, metaqumnu

45

° (QTgu)
187

72y

< 5ppm

5.1-9 ppm

9.1- 14 ppm

14 ppm

and gneiss. rock
thled at 1715 my.

CONTACT—Dotted where concealed.

MARKER HORIZON—Dotted where concealed.

DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side.

Normal

Strike-slip—Arrow couple shows relative displacement.

Single arrow shows movement of active block.

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

Antcline.

Synciine.

Inclined strike and dip of beds.

EXOTIC BLOCK BRECCIA—Rock contains chip or
block mclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary-tectonic ongin; excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing
unit penetrated, if known, and depth of well, in
feet. 100 feet equals 30.5 meters.

COLLECTION SITE—Radiogenically dated rock
showing age in millions of years. Query before
symbol where precise location uncertain.
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Tombstone Development Company, Inc.
Tombstone, Arizona

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

By James A. Briscoe

James A. Briscoe and Associates

Tucson, Arizona
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Figure 15. Distribution pattern of molybdenum in mesquite trees (in
red), from Newell, R.A., 1973.
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Geology

‘OLDER OR UNDIFFERENTIATED SURFICAL
DEPOSITS (HOLOCENE TO OLIGOCENE):~
Gravel, sand, and silt (Pleistocene and Pliocene:
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light-
pinkish gray, weaKly indurated, and with poarly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

|
i

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel
Thickness several meters to a few hundred meters
in most places. Radiometrically dated at 0.25, 1.0,
and 3.2 m.y. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritic rocks; includes
some very coarse feldspar porphyry andesite
(Turkey track porphyry, an mformal term of
Cooper, 1961). Thickness mostly several meters
10 several tens of meters. Dated at 24, 25, 27, 33,
and 39 m.y.

Extrusive rhyolite and rhyodacite (Miocene and Upper
Oligocene—Lava flows, welded tuff, pyroclastic
rocks, and some mtercalated epiclastic rocks.
Light-gray to grayish-pink, vitric 1o fine-grained,

Explanation

BISBEE FORMATION OR GROUP,

UNDIFFERENTIATED (LOWER
CRETACEQUS).—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks. —Includes upper part of Bisbee Formation,
Mural Limestone, Morita, Cintura, Willow
Canyon, Apache Canyon, Shelienberger Canyon
and Turney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose. Consists of brownish- to reddish
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly
several hundred meters thick

GRANITE AND QUARTZ MONZONITE

(JURASSIC)—Stocks of pinkish-gray coarse
grained rock. Locally associated with
Dated at 140, 148, 149, 149, 150,

153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper

Pennsyivanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsyhvanian), undifferentiated
Epitaph Dolomiite is a dark- to hght-gray slightly
cherty dolomite, limestone, marl, siltstone, and
aypsum, 120-280 meters thick. Colina Limestone

Sedimentary rocks (Upper and Middle Cambrian)—
Abrigo Formation (Upper and Middle Cambrian),
and Bolsa Quartzite (Middle Cambrian),

ety e et

GRANITOID ROCKS (PRECAMBRIAN Y):—Mainly
granodiorite and quartz monsonite, unfoliated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little studied.

PINAL SCHIST (PRECAMBRIAN X)—Chlorite schist,

phylite, and some metavolcanic rocks,

lcaric rocks, metaquartzte, metaq
conglomerate, and gneiss. One metavolcanic rock
dated at 1715 m.y

‘CONTACT—Dotted where concealed.
MARKER HORIZON—Dotted where concealed.
DIKES—Showing dip.

FAULTS—Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side.

porphyritc. Commonly a few tens to a few is @ medium gray, thick bedded, sparsely cherty, anssmmidissssmsisi s Noemal
thousand of meters thick. Dated at 23, 24, 25, 26, and sparsely fossiiferous limestone 120-280 .
26, 26, and 27 m.y. An additional date of 47 m.y.. if meters thick. Earp Formation is a pale-red H
substantiated, may indicate the presence of siltstone, mudstone, shale, and mestone, 120240 IO R . B

Eocene rocks in the lower member of the S O
Volcarues of Cochise Co.

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly grayish-red
deposits of small, well rounded, nonvolcanic

meters thick.

Horquilla Limestone (Upper and Middie

Pennsylvanian)—Light-pinkish-gray, thick- to thin
bedded, cherty, fossiliferous mestone and
d pale-brown to pale-reddish-gray

clasts. Mostly several meters to a few tens of
meters thick.

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE).—Lower i
volcanic rocks—Rhyolite to andesite lava flows,
pyroclastic rocks, and some intercalated epclastic

rocks Dated at 57 m.y. Possibly younger age to s

east.

sitstone that increases in abundance upward
Typically 300490 meters thick

SEDIMENTARY ROCKS (MISSISSIPPIAN AND

DEVONIAN)—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),
undifferentiated. In part of the Chircahua

Strike-slip—Arrow couple shows relative displacement

Single arrow shows movement of active block

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

MAIN CORDILLEKAN (LARAMIDE) IGNEOUS Mountains also includes Paradise Formation t Antichine
ROCKS.—Porphyritic and apitic intrusive rocks (Upper Mississippian) and Portal Formation of ¥
(Paleocene and Upper Cretaceous)—Mostly latitic rs;bms_ 19:;., {Upper '%evomana)ah \hE( Ex;‘sha]
i small stocks and ragoon Mountains and some adjacent Iso =
POy o o R b Sith o includes Black Prince Limestone, whose fauna Syncline

plugs and aplitic bodies not associated with other
granitoid stocks. Dated at 61, 63, 63, 64, and 65
my.

Fludized itrusive breccia - exact age unknown. but
penetrates, and thus younger than Uncle Sam

and correlation show strongest affinities with
Mississippian rocks but which may include some
Pennsylvanian rocks. Escabrosa Limestone is a
medium-gray, massive to thick-bedded, commonly
crinoidal, cherty, fossiliferous limestone 90-310
meters thick. Martin Formation is thick- to thin-

Inclined strike and dip of beds.

hyr:
porphyry, bedded, gray to brown dolomite, gray sparsely 5 EXOTIC BLOCK BRECCIA—Rock contains chip or
fossiliferous, and some siltstone and sandstone, gy block mclusions of rock different from those of
90-120 meters thick. Paradise Formation is a host or other blocks nearby. Typically of volcanic
Rhyodacite tuff and welded 1ufl. - Includes parts of brown, fossiiferous, shaly limestone. Portal

Salero Formation, Sugarloaf Quartz Latite. and
Bronco Volcanics. and all of Red Bay Rhyolite. Cat
Mountain Rhyalite of Brown (1939) and Uncle Sam

Formation is a black shale and limestone 6-105
meters thick. Black Prince Limestone is pinkish

tectonic or sedimentary-tectonic ongin; excludes
Tertary megabreccia deposits.

CALDERA MARGIN

gray limestone with a basal shale and chert Site of well or generalized site of several wells, showing

Prophyry. Includes local intrusive bodies and locally conglomerate, as much as 52 meters thick 2 (aTgu) unit penetrated, if known, and depth of well, in
contains fragments of exotic rocks. Thickness 157 flet. 100 feet equals 30.5 meters, '

commonly several tens of meters 10 several oo

SEDIMENTARY ROCKS (LOWER ORDOVICIAN

Ka

hundreds of meters. Dated at 66(?), 70, 72, 73. and {

73my The Uncle Sam. in the Tombstone area, is i

dated 72my i
L

Andesitic to dacitic volcanic breccia. —Includes parts
of Solero Formation, Sugarloaf Quartz Latite, and
Bronco Volkcanics, and all of Demetrie Volcanics
and Siverbell Formation of Courtnght (1958)
Commonly contains large blocks of exotic rocks
and locally includes some sedimentary rocks and
intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places.

Lower quartz monzonite and graodiorite —Includes
some quartz diorite; appears in small stocks.
Locally associated with minerahzation. Dated at 70,
71.72.73.74, 74, 74, and 76 m y. The Schieffin
granodorite at Tombstone 15 72 m y.

Roads and Highways

Dry wash

Southern Pacific Railroad
Government Reservation Boundary
Aqueduct

Cross section line

TO MIDDLE CAMBRIAN): —El Paso Limestone
{Lower Ordovician and Upper Cambrian), Abrigo
Formaton (Upper and Middle Cambrian), and
Bolsa Quartz (Middle Cambrian),
undifferentiated. —E] Paso Limestone is a gray,
thin-bedded cherty mestone and dolomite 90
meters to about 220 meters thick. Abrigo
Formation is a brown, thin-bedded fossiliferous
limestone, sandstone, quartzite, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abngo Formation and
Bolsa Quartzte are known as the Coronado
Sandstone.

72y

Flight line
Index contour line

Contour line

Contour interval:

COLLECTION SITE—Radiogenically dated rock

showing age in millions of years. Query before
symbol where precise location uncertain.

25 gammas

Tombstone Development Company, Inc. [E— :

Tombstone, Arizona

Geology adopted from Drewes, Harold, Figure 16. Aeromagnetic map of the Tombstone area.
1980, and Newell, R.A., 1973.
From Residual Aeromagnetic map of Southeastern

Arizona, Sauck, W.A., and Sumner, J.S., 1970. From

Andreason, G.E., Mitchell, C.M., and Tyson, N.S., 1965

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona



Explanation

Geology

OLDER OR UNDIFFERENTIATED SURFICAL 1 BISBEE FORMATION OR GROUP,

Sedimentary rocks (Upper and Middle Cambrian)—

DEPOSITS (HOLOCENE TO OLIGOCENE):
Gravel, sand, and silt (Pleistocene and Pliocene—
Mainly alluvium of basins; includes some
colluvium and landslide deposits. Generally light
pinkish gray, weakly indurated, and with poorly
rounded clasts; locally well indurated. Thickness
several meters to hundreds of meters.

Basalt (Pleistocene to Pliocene)—Lava flows,
pyroclastic rocks, and some intercalated gravel

Thickness several meters to a few hundred meters

in most places. Radiometrically dated at 0.25, 10,
and 32 m.y. old

Extensive andesite and dacite (Miocene and Upper
Oligocene)—Lava flows, pyroclastic rocks, some
intercalated epiclastic rocks, and dikes. Mostly
gray, fine-grained, porphyritic rocks; includes
some very coarse feldspar porphyty andesite
(Turkey track porphyry, an informal term of
Cooper, 1961) Thickness mostly several meters
to several tens of meters. Dated at 24, 25, 27, 33,
and 9 my

Extrusive rhyolite and rhyodacite (Miocene and Upper

Lower conglomerate, gravel, and sand (Oligocene and
Eocene?)—Alluvium; commonly graysh red

UNDIFFERENTIATED (LOWER
CRETACEOQUS):—Upper part of Bisbee
Formation or Group, undifferentiated, and related
rocks. —Includes upper part of Bisbee Formation,
Mural Limestone, Monta, Cintura, Willow
Canyon, Apache Canyon, Shellenberger Canyon
and Tumney Ranch Formations (not listed in
stratigraphic sequence) of the Bisbee Group,
Amole Arkose of Bryant and Kinnison (1954), and
Angelic Arkose, Consists of brownish- to reddish-
arkose, gray siltstone, sandstone, conglomerate,
and some fossiliferous gray limestone. Commonly.
several hundred meters thick

GRANITE AND QUARTZ MONZONITE
(JURASSIC) - Stocks of pinkish-gray coarse:
grained rock. Locally associated with

Dated at 140, 148, 149, 149, 150,
153, 160, 161, 167, 178, 185 m.y.

Sedimentary rocks (Lower Permian and Upper
Pennsylvanian)—consists of Epitaph Dolomite
(Lower Permian), Colina Limestone (Lower
Permian), and Earp Formation (Lower Permian
and Upper Pennsylvanian), undifferentated

Horguilla Limestone (Upper and Middle
Pennsylvanian)—Light-pinkish-gray, thick- to thin
bedded, cherty, fossiliferous imestone and

Abngo Formation (Upper and Middie Cambrian),
and Bolsa Quartzite (Middle Cambrian),

¥y

GRANITOID ROCKS (PRECAMBRIAN Y) —Maunly
granodiorite and quartz monsonite, unfobated to
foliated, in part metamorphosed. Generally in
stocks, which ahve been little stuched.

PINAL SCHIST (PRECAMBRIAN X —Chlonte schist,
t

liite, and some metavolcanc rocks,

rocks,
conglomerate, and gneiss. One metavolcanic rock
dated at 1715 myy.

CONTACT—Dotted where concealed.
MARKER HORIZON—Dotted where concealed
DIKES—Showing dip.

FAULTS— Showing dip. Dotted where concealed or
intruded; ball and bar on downthrown side

- {

§ Ohigacene —Lava flows, welded tuff, pyroclastic Epitaph Dolomite is a dark- to light gray shahtly R

{ tocks, and some intercalated epiclastic rocks. cherty dolomite, imestone, marl, sitstone, and 25

- Light gray to grayish-pink, vitnc to fine-gramed, aypsum, 120280 meters thick. Colina Limestone $ ? Noeral
porphyritc. Commonly a few tens to a few a medium gray, thick bedded, sparsely cherty, JEOIS: SUURIS S srorme
thousand of meters thick. Dated at 23, 24, 25, 26, and sparsely fossiiferous imestone 120280 R
26,26, and 27 my. An additional date of 47 my., i meters thick. Earp Formation 1s a pale-red !
substantated, may indicate the presence of siltstone, mudstone, shale, and imestone, 120 240 H . Rivéiss
Eocene rocks in the lower member of the S O meters thick 7
Volkarucs of Cochise Co. ¥as

Strike-slip—Arrow couple shows relative displacement

deposits of small, well rounded, nonvolcanic pale-brown to pale-reddish-gray Z ingle arrow shows movement of active block
clasts. Mostly several meters 1o a lew tens of siltstone that increases in abundance upward.
meters thick. Typically 300-490 meters thick

UPPER CORDILLERAN (LARAMIDE) IGNEOUS
ROCKS (LOWER PALEOCENE):—Lower
volcarsc rocks- Rhyolite to andesite lava flows.
pyroclastic rocks, and some intercalated epiclastic
rocks. Dated at 57 m.y. Possibly younger age 10

sy
SRO |

SEDIMENTARY ROCKS (MISSISSIPPIAN AND
DEVONIAN}—Consists mainly of Escabrosa
Limestone (Mississippian)—locally (Armstrong
and Silberman, 1974) called Escabrosa Group—
and Martin Formation (Upper Devonian),

Major thrust fault—Sawteeth on upper plate.

Thrust fault—Sawteeth on upper plate.

o undifferentiated. In part of the Chincahua s 3 J—
MAIN CORDILLEKAN (LARAMIDE) IGNEOUS Mountains also includes Paradise Formation

ROCKS — Porphyritic and aplific intrusive rocks (Upper Mississippian) and Portal Formaton of ¥

(Paleocene and Upper Cretaceous)—Mostly latitic Sabins, 1957a (Upper Devonian). In the Little

porphyry to dacitic porphyry in small stocks and Dragoon Mountains and some adjacent hills also N

plugs and apiitc bodies not associated wth other -r:dbdes B:ck Prince Limestone, whose ia_ra Synd

5 ks. Dated at 61,63, 63, 64, and 65 and correlation show strongest affinities wit
ﬂaymmd S ; ) Mississippian rocks but which may include some
‘ Pennsylvanian rocks. Escabrosa Limestone is a

Fluidized intrusive breccia - exact age unknown, but medium gray, massive (o thick-bedded, commonly Inclined stnke and dip of beds

penetrates. and thus younger than Uncle Sam
porphyry

Rhyodacite tuff and welded tuff. -Includes parts of
Salero Formation, Sugarioaf Quartz Latite, and

Bronco Volcanics, and all of Red Bay Rhyolite. Cat
Mountain Rhyolite of Brown (1939) and Uncle Sam

Prophyry Includes local ntrusive bodies and locally congomerate, as much as 52 meters thick. 2 tQTgul unit penetrated, if known, and depth of well, in

contains fragments of exotic rocks. Thickness 157 feet. 100 feet equals 30.5 meters )

commanly several tens of meters to several SEDIMENTARY ROCKS (LOWER ORDOVICIAN : )

hundreds of meters. Dated at 66(2). 70, 72. 73, and TO MIDDLE CAMBRIAN): —El Paso Limestone

73m.y. The Uncle Sam, in the Tombstone area, is {Lower Ordovician and Upper Cambrian), Abrigo

dated 72 my Formation (Upper and Middle Cambrian), and

Bolsa Quartz (Middle Cambrian), = «

Andesitic to dacitic volcanic breccia —Includes parts Mem‘id —H Paso bmest)one s agray, T2 O e o yte Rt Iaes o

of Solero Formation, Sugarloal Quartz Latite, and
Bronco Volcarucs, and all of Demetne Volcanics
and Silverbell Formation of Courtnght (1958).
Commonly contamns large blocks of exotc rocks
and locally includes some sedimentary rocks and
intrusive rocks. Several tens of meters to several
hundreds of meters thick in most places

Lower quartz monzonite and graodionte — Includes
some quartz dionite. appears in small stocks.

Locally associated with minerahzation. Dated at 70,

71,72.73. 74, 74, 74, and 76 m.y. The Schieffiin
granodorite at Tombstone is 72 my

Roads and Highways

Dry wash

Southern Pacific Railroad

cnnoidal, cherty, fossiliferous mestone 90-310
meters thick. Martin Formation is thick: to thin.
bedded, gray to brown dolomite, gray sparsely
fossiliferous, and some siltstone and sandstone,
90120 meters thick. Paradise Formation is a
brown, lossiliferous, shaly limestone. Portal
Formation 1s a black shale and imestone 6-105
meters thick. Black Prince Limestone is pinkish-
gray hmestone with a basal shale and chert

thin-bedded cherty limestone and dolomite 90
meters to about 220 meters thick. Abngo
Formation is a brown, thin-bedded fossiiferous
limestone, sandstone, quartzte, and shale, 210-
240 meters thick. Bolsa Quartzite is a brown to
white or purplish-gray, thick-bedded, coarse-
grained quartzite and sandstone with a basal
conglomerate, 90-180 meters thick. To the east,
equivalents of part of the Abngo Formation and
Bolsa Quartzite are known as the Coronado
Sandstone.

EXOTIC-BLOCK BRECCIA—Rock contains chip or

block inclusions of rock different from those of
host or other blocks nearby. Typically of volcanic-
tectonic or sedimentary tectonic ongin, excludes
Tertiary megabreccia deposits.

Site of well or generalized site of several wells, showing

showing age in millions of years. Query before
symbol where precise location uncertain.
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Geology adopted from Drewes, Harold, Figure 17. Gravity map of the Tombstone area.

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

From Bouguer Gravity Anomaly map of Southeastern
Arizona, West, E.E., Sumner, J.S., Aiken, C.L.V., and

Conley, J.N., 1973.

By James A. Briscoe

James A. Briscoe and Associates
Tucson, Arizona
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SUMMARY OF GEOLOGICALLY "INDICATED" ORE IN THE TOMBSTONE BASIN
BETWEEN 0 - 1,000 FEET BELOW CURRENT SURFACE

=ssmEzzsszses R

TOTAL TOTAL TOTAL TOTAL TOTAL GROSS
AVERAGE TOTAL DOLLAR AVERAGE TOTAL OOLLAR AVERAGE TOTAL DOLLAR AVERAGE TOTAL DOLLAR AVERAGE TOTAL DOLLAR METAL AVERAGE
GRADE OF OUNCES OF VALUE AT GRADE OF OUNCES OF VALUE AT GRADE OF POUNDS OF VALUE AT GRADE OF POUNDS OF VALUE AT GRADE OF POUNDS OF VALUE AT VALUE VALUE
TONS OF ORE GoLD OF GOLD $400 GOLD SILVER OF SILVER $10 SILVER COPPER OF COPPER $1 COPPER LEAD LEAD 3.50 LEAD ZINC ZINC 5.40 ZINC (GMV) IN s PER TON
= = == =szz=z=s === === == == =a= = ==z =ss===s == z=z=== == P— =
LOW GRADE OPEN PIT ORE
1. TRANQUILITY-CONTEN-
TION GRAND CENTRAL 52840000 021 1109640 443856000 1.865 87186000 871860000 [} o o 0 0 0 0 0 0 1315716000 24.9
AREA OPEN PIT
{CONSERVATIVE EST.)
TOTAL LOW GRADE 52840000 .021 1108640 443856000 1.65 87186000 B71860000 0 0 o 0 o L] o 0 0 1315716000 24.8
HIGH GRADE UNDERGROUND ORE
2. EMPIRE ANTICLINE &
ITS PROJECTIONS 1570000 21 3289700 131880000 25.89 40647300 406473000 2.01 3155700 3155700 51,91 814398700 40749350 .B4 1318800 527520 5B2785570 371.201
3. ROLLS & FISSURES
SOUTHWEST OF AXIAL 2650000 .21 556500 222600000 25.88 68608500 686085000 2.01 5326500 5326500 51.81 137561500 68780750 .84 2226000 890400 9B36B2650 371.201
PLANE OF ENPIRE
ANTICLINE
4. TOMBSTONE EXTENSION
BLOCK = EMPIRE 4220000 .21 8B6200 354480000 25.8B8 108255800 1082558000 2.01 8482200 8482200 51.81 218060200 109530100 .B4 3544800 1417920 1566468220 371.201
ANTICLINE + ROLLS
& FISSURES
.- TOTAL HMIGH GRADE ORE 8440000 1772400 708860000 218511600 2185116000 16964400 16 864400 438120400 219060200 7089600 2835840 3132836440 arzi1.201

GRAND TOTAL GROSS
CONTAINED METAL IN E,SBED‘O |;§g,ﬂ15pon 305697600 3056976000 16964400 16964400 438120400 218060200 7088600 2835840 4448652440

THE TOMBSTONE BASIN
BETWEEN 0-1,000 FT.
BELOW CURRENT SURFACE

James A. Briscoe & Associates, Inc.
Tucson, Arizona
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DEFINITION OF ORE RESERVE TERMS

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

Measured Identified resources for which tonnaEe is computed from dimensions
revealed in outcrops, trenches, workings and drill holes, and for
which grade is computed from the results of detailed sampllng. The
sites for inspection, sampling and measurement are spaced so
closely, and the geologic character is so well defined_that size,
shape "and mineral content are well established. The computed
tonnage and grade are judged to be accurate within Limits ‘which
are stated, and no such Limit is ﬁudged to be different from the
computed tonnage or grade by more than 20 percent.

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

Inferred Identified resources for which quantitative estimates are based
Largely on broad knowledge of the eologic 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. quies 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 Llie.

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

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

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