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©wo o owiid BR.OJORN R. BEEDEF /|G (U
. MINERALS ENGINEERING COMPANY
' July 2, 1977

DRILL HOLES: .
1) Hole C-1 (?), Contention Drill Site. Drill Site 1is near a bluff on the east
slde of the San Pedro River (Mr. Beeder located the site on air photo 5-8).
The hole was drilled to a depth of 800 ft. It went through 800 ft. of
St. David Formation and Just encountered Paleozoic (?) limestone. The limestone
was gray with flat shears. Cubes of pyrite were observed in the limestone and
many of the cubes were replaced by limonite. Mr. Beeder also plotted the
approximate location of the drill hole on the Magnetic Survey Sheet and.said
there 1s a trail to the dril] hole. | .
2)  Hole T71-4, Tombstone Airport Ares. Drilled a 175 ft. hole on magnetic high
and hit an intrusive of monzonite or latite composition, at 3 ft.
3) Hole T-4, Stronghold Area. This area has a magnetic high with Bisbee outcrops
of arkosic quartzite. Mr. Beeder thought the hole depth was between 700-900 ft.
The hole was barren and core showed same chloritic alteration. No Stronghold
o granite was encountered in the hole. ~
" 4)  Hole T-3, Stronghold Area. Hole 1is located right by a windmill. Total
depth on the hole was 200 ft. arnd hit granite, then tactite, granite, then
tactite, ete. They gave this hole to the Forest Service for a water well. A

letter dealing with this transaction is in the Little Boquillas Ranch Corres-
pondence file. |

5) Hole T-5, Stronghold Area. Lost the hole. ( (oe \e 73

6) Hole T-7, Total Depth was a few hundred feet. drilled in Bisbee red beds all
the way.

7) DDH No. 1, Horse Ranch Ares. Hit pyrite but no depth given.
8) Mr. Beeder saig that depth to "Bedrock" (inferring basement) in T18S R21E

9)  Ray Drill Holes - Keller Ranch Area. These holes are Just location holes for
Someone's claims (Mr. Beeder didn't know the people's names). This is a
mag. negative ares.

10) Wyatt area - Ground magnetics were run in this area, but the area was never

| drilled.




Meeting with J.R.Beeder, 7/2/77 (cont'd)

11) Hole T-1, Iewls Springs. Mr. Beeder plotted a trail to the drill hole on the
Magnetic Survey Sheet. He also plotted the mud pit which is Just NE of the
Magnetic high and can still be seen. The hole encountered.basaltmyjbble. They
lost the hole. T.D.??

12) Hole T=2,RBafael Area. Drilled a hole in the bottom of the creek and hole

T.D. was 600-800 ft. Again encountered.bhasali-zubble gnd lost the hole.

13) T-1, Fairbank Area. Hit olivipe basalt. We have T.D. and information on
this hole. T.D. 803 ft.

14) Ground magnetic surveys were carried out in the Charleston area. Information
should be somewhere.

15) Mr. Beeder suspects that we have a porphyry copper deposit on our lard In thié
Charleston area. The following account and di%gram describe what Mr. Beeder
had to say about the area. Mr. Beeder drew an area on the Little Boquillas
Activity Map outlining a large alteratlon zone (colored orange on the Activity
Map). He believes that this large ("gigantic") alteration zone delineates a
large porphyry copper deposit at depth and this could be one of the largest

{0 to be discovered in the region. The alteration zone extends westward to lUncle
Sam Hill and may extend all the way to Tombstope. The Klteration zone is on
line with all the Tombstone mines surrounding the Town of Tombstone. Westward,
the alteration extends onto the Fort Huachuca Military.Beseryation. Related to
Ehe alteration zone are five breccia pipes in NW % Sec. 29 T20S R22E ard a
Freccia zone of silicified Bisbee in the S% Sec. 2 T21S R2UE (see diagram).
ASARCO drilled holes just east of Tenneco's property (see diagram - blue
crosses are ASARCO drill holes) on Seth Horne's (Seth Horne is head man for
James Stewart Co. who owns claims north of Charleston Road - - Mr. Beeder says
"James Stewart Co. is a good company to stay away from") claims which are just
southwest of the breccia pipes. This general area is known as the Robber's
Roost area. Of the holes which ASARCO drilled, Mr. Beeder knew total depths
on two of the holes. One of the holes T.D. at 4000 ft. and the other T.D. at
7000 ft. The 7000 ft. hole hit chalcopyrite and Mr. Beeder claims that
zl?;l;u__gh the ore body is at 7000 ft., ore starts at 3000 ft. Mr. Beeder

believes @hat ASARCO has hit a deep-seated deposit arnd that they're just going
to sit on it.

e Mr. Beeder says that there are streamers of alteration all through the
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Meeting with J.R.Beeder, 7/2/77 (cont'd)

Uncle Sam porphyry. He and others who worked for Tenneco believed that the
alteration crosses Tenneco Pmpertyﬁxterxis oato the Fort Huachuca Military
Reservation. Although we don't have the data, they flew magnetics onto the
reservation and found a magnetic low similar to the low_s_f in the Charleston-
Tombstone area. Accordfng to Mr. Beeder, most laramide intrusives show a
magnetic low. They also ran I.P. and gravity on the area and got an I.P.
e

high. Mr. Beeder found that the Fort is on state land so they acquired State
Prospecting Permits and drilled a hole on the Fort (Sec. 10 T21S R21E). The

hole went through 800 ft. of St. David Formation to "bedrock" (inferring

plutonic rock). They T.D'ed Just past 800 ft. and cut core from the bottom of
the hole. The core_contained alter f

silica and clay. Tenneco also drilled two other holes, however, they are

on the ranch. They actually drilled these holes prior to drilling the hole

on the Military Reservation. One hole drilled in the SW 3% Sec. 2.T21S R2F
showed 'decayed pyrite and alteped.ngck. They lost the hole at a T.D, of

300 ft. after it caved. The secord hole was drilled out on a flat in the

NW % Sec. 11 T21S R21E, and they encountered Schieffelin granodiorite and/or
Uncle Sam porphyry (Mr. Beeder said they couldn't tell). They lost the hole
but then recovered it and T.D. at 2000' (Mr. Beeder later said 2600 ft.).T- -
Five percent pyrite was prevalent thrgggm ut the hole. Mr. Beeder also
d.r'illed holes for Dick Hewlett (71 minerals (or mines?) - run by Hewlett and
others) by the breccia pipes and also fourd the same alteration as described
above. He says two schools of thought exist as to the location of a large
porphyry copper deposit. One school believes it centers more easterly near the
ASARCO drill holes, while the secornd school believes that it exterds to the
west onto Tenneco property and onto the Military Reservation. The San Pedro
River arnd the Fort Huachuca Military Reservation may be sitting on top of a
gigantic porphyry copper deposit.

Mr. Beeder says that we have the "cards" to this deposit because ASARCO
would need us in order to ever develop it. Mr. beeder believes ASARCO will
probably just sit on this property and hold it for the future. ASARCO would
need Tenneco's land to flue the river. However, since the Charleston Dam
Site is planned to be located exactly in the area of interest, Tenneco needs

4



Meeting with J.R.Beec::er, 7/2/77 (cont'd)

a drill hole (probabliy deep and on the order of 4000-5000') to reveal the
presence of copper 50> that they can be compensated for the area after it is
irnundated by the Federral Water Project. Also, the possibility exists that
the deposit could be : developed and development of the Dam Site would be

stopped. Dam Site dr=ill hole data is available (possibly from Arizona State
Bureau or Bureau of Fieclamation).

ADDITIONS & CORRECTIONS:
John King of ASARCO ssays that it 1s definitely a porphyry copper deBosit.

16) Arizona State Burau oof Mines & Mineral Resources. Mr. Beeder says to talk
to Wesley Pearce for Oil & Gas hole data concerning the Little Boquillas
Ranch.

17) Watley drilled a wate=r hole just north of Mescal (NW Little Boquillas Map)
and hit "bedrock" at 400-500' (inferring plutonic basement rock).

18) Concerning the Lower Diamond A Ranch, Mr. Beeder says that Phelps-Dodge has

. I.P. surveys coverinz= the entire Lower Diamond A geologic map region and
L drilled all of the exmomalies.

minerals priority.

Mr. Beeder gives Lower Diamond A Ranch a low

19) Mr. Beeder was inter=sted in U308 occurrences on the Pedro Armendaris Grant

and is interested ir. drilling. He would like to look at uranium on all the
ranches on a "farm cat" basis.

o
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. FI. .L REPORET CHARLESTCN FROJEC
" . COCHIBE CO., ARIZONA

LOCATION:

The area of Interest involved in the Charleston Project 1s located on
the west side of the San Pedro River near the site of the town of Charleston.
Specifically, the area examined includes sections 2, 3, 10 and 11 of
T.21 S., R.21 E., Cochise County, Arizona. All of section 2 of these lards

is unsurveyed and is part of the San Juan De Las Boquillas Y Nogales land
grant (Tenneco fee lands).

GEOLOGY : A

Initial interest in this area was prompted by the Companies fee owner-
ship land position and the discovery of an area of very intense hvdrothermal
silicification and pyritization Just west.af.Chamleston. This mineraliza-

tion also included some wulfenite (lead molybdate) associated with limonite
in oxidized vein material as well as a separate vein containing strong copper
oxide staining and decayed sulfides. Most of ‘the alteration ard sulfide
mineralization has affected volcanic rocks of the Cretaceous, Bronco group
near the contact of these rocks with an irregular stock of the lLaramide,
Scheifflin granodiorite. The Scheifflin also contains considerable pyrite
mineralization in this area and pyrite has been encountered in drill holes
at depth. On the surface the Scheifflin appears to contain only a trace of
pyrite except right in the contact zone where the granodiorite is strongly
bleached and pyritized. Two prominent hills on elther side of the San Pedro
River are capped by remants of a large ard extensive sill of Uncle Sam
porphyry which is believed to be a hypabyssal equivalent of the Scheifflin
granodiorite. The Uncle Sam porphyry is only weakly altered here and
contains only a trace of pyrite.

Several old prospect pits and shafts (which predate the perfection of
title to the land grant in 1901) were found during the course of our field
examination. Most of these are on fissure veins containing minor lead-zinc-
silver mineralization. Another vein, exhibiting some copper oxide mineral-
ization, cuts through the U. S. porphyry which makes up .the bulk of the hill
northwest of Charleston. This vein has been explored by short adits which are
now caveg. |

Outcrops in the area are not extensive and alluvium, scree slopes and
Bensen lake beds cover much of the bedrock surface.
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TO:

FOR: MR.
FROhd:hdR.
RE:

DATE JuUNE 9, 1971
MINERALS

W. T. WELLS, JR.
W. K. WALLACE

COPPER-ARIZONA

Drill hole T-71-2, situated about one mile west of the abandoned town

of Charleston in Cochise County, Arizona, wag abandoned at g3 depth of
479 feet due to an excessive inflow of water, which Prevented further
penetration by rotary-percussion air drilling methods. Altered,

The intrusive grades from a monzonite to g granodiorite inp composition,
and contains chloritizeg ferromagnesian minerals with 2-3% iron Pyrite,
The mineralizatiop and alteration is of the Propylitic type, which is
commonly peripheral to moSt porphyry copper deposits. Argillic alter-
ation is present adjacent to quartz filled fractures. Surface
oxidation extends to a depth of 325 feet. The Purpose of this drill
hole was to test a deep-seated induced potential geophysical anomaly,
The target depth is estimated to be approximately 2,000 ft. The

Hole T-71-34 was drilled approximately 2,000 ft. south of Hole T-71-2.

This hole was abandoned due to caving conditions and the loss of a
hammer drijj at a depth of 515 ft. Rock type encountered on this
hole was medium-grained monzonite or granodiorite. The rock contains
2-3Z pyrite. Surface oxidation eéxtends to ga depth of 215 ft.

Drill hole T-71-3B was collared 12 f¢. west of T-71-3A ang drilled

to a depth of 669 ft. where €xcess cavatation apg caving conditions
forced abandonment of the hole by rotary-percussion air drilling
€quipment. The hole was cagedq and will pe deepened in the future with
conventional diamong coring equipment. Although the deep-seated

conduct ive horizon remains to be tested, preliminary information suggests
that potentia] mineral bearing ground could exist °n or adjacent to

‘Drill hole T-71-4 was drilled ip the NW1/4 of section 30, T.20s., R.23E.,

Wayne K. Wallace

cw
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4‘ : HAMMER T=-iLLING SPECIALISTS. AIR-WATER~—CORING -
1512 WEST FPRINCE RPOAD -,
7
TUCSON. ARIZONA EZ70% . !
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(
vo_Yir, VWaime ¥, ¥Wzllace INVCICE NO. JA 23] -]
. ¢ ¢
_Tenneco Qil Company, Minerals Division DATE May 13 9_71
) A TERIAS: conunG seaviCes - NET I DAYS
Post Office Row 2613 I ’

AlL OTHIR CHARGES - INET 20 DAYS

Houston, Texzs 77001 1% PER MONTH WILL BE ACDED ON PAST DUL £CLO.™

DATE DESCRIPHON=-= . - AMOUNT

May 1 thru 11, 1971 . Hole No. T-71-1 NMeem Countlind Totzl Depth 1, 69 Feed
Qs Sce 121 T‘/n;;- ( z_{g

FOOT:G5: 1,688 Feet :

5C0 feet @ $ L.50 per foot $ 2,250.00

1498 feet 5.50 per foot 2,739.00

500 feet 6.50 per foot 3,250.00

160 feet 7.50 per foot 1,425,00

RIGTINE: 13 Hours @$ U0.,00 per hour
2 Tnours setting and cementing
surface czsing.
11 hours coring.
?‘“SFIQL:

.. feet 7% ceasing @3 2,047 por foot $ She3h
12 sacks cement 2.00 per sack 24,00
1 cack Diaseal M. 11,56 per sack 11.56
125 secks mud 2.1C per szck 270.90
350 gzilicns diesel .25 per gallen 87.50
1% szcks Cellex 81.68 per szck 2.52
9 sacks %ud Seal 9.53 per szck 85.77
S £5
1 Dizmond Cocre Bit go
MOBILIZLTICH: Tucscn to locaticn.
116 ldles ' @ $% 5.00 per mile $ S80, 30
- $12,017.07

Less selvege on Diemond Core Bit used on Contention Project,
. tone, fpizona- October 1970,

_/,:«// /// //7 /’/’.//,/ //,,. /,/,

¢+ Jorm Beeder C7/>f:'// //</ﬂfﬁf//

/ PLEASE PAY TH!S INVOICE-NO' CTHLR STATE ENT VW . BE RENDERED

<




. I1. San Juan de las‘Boqulllas'Q Nogales Grant and Vicinlty
,“-'Ground_Magnefics (vertlical fleld) by Allen M. Rugg,
71T00-T?}£2§f?;75£- , : L e e e '
1.  Keller Ranch Ares,6/69, (1 In = 400 tt) - .°,
2. Tombstone Alrport Area, 9/69 (1 In = 100 f1)
3. Contentlon Area,4/70, (1 In = 400 f1) 2
4. Charleston Area DATA MISSING ’
i 1.P. and Reslistivity | .
1. Tombstone Area, Canadian Aero Mineral Surveys
Limited, 9/25/69, (3 lines)
2. Charlesfon Project, Mining Geophyslcal Surveys,
4/23/71, (4 lines):
L. Drlll Holes
i. Confenfibn Area
. C-1 Sec. 16, T19S, R21E, 0 to 800 ft St.:Davlid Fm.
>jusT encountered pyrite minerallzation In Paleozolc
carbonate rocks T.D.'ed hole at 800 + ft. Drilled

on positive magnetic anomaly.

N

Charleston Area - . A ”
H-1 .SW{ Sec. 10, T21S, R21E, 0 to 800 + ~
'St. David Fm., 800 ft fo T.D. ? Uncle Sam

Porphyry and/or Schieffelln Granodiorite

with 15% pyrite mineralization.

1-71-2 SWgz Sec. 2, T21S, R21E, Altered rock

with pyrite mineralization. T.D. 300 f1%.

T-71-3 SW# Sec. 2, T21S, R21E, Uncle Sam Porphyry
Schieffelin Granodiorite with 5% pyrite mineralization.
T.D. 2600 f+t.

T-71-4 NWi Sec. 30, T20S, R23E, Monzonite or
latie intrusive (see drill log). T.D. 175 f+.
Drilled on positive magnetic anomaly.

T-71-5 NEZ Sec. 3, T218S, R21E, DATA MISSING
T-71-6 NWi Sec. 3, T21S, R21E, DATA MISSING
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Itl. San Rafael del Valle Grant and Vicinity

A.

Ground Magnetics (vertical fleld) by Allen M. Rugg,
TOC
1. Fairbank Area, 10/68, (1 In = 500 ft)
2. Wyatt Area, 5/69, (1 In = 400 ft)
3. Nicksville Area, 8/69, (1 In = 1000 ft)
4. Hereford Area, 9/69, (1 In = 400 1)
5. Lewlis Springs Area, 9/69, (1 In = 400 ft)
6. Rafael Area, 10/69, (1 In = 400 f1t)
I.P. and Resistivity by Canadian Aero Mineral
Surveys Limited
1. Lewis Springs Area (included with Tombstone

"~ Area Report), 9/25/69, (9 lines)
2. Hereford (and Sala) Ranch Area(s), 11/17/69,

(1 Ilne in Hereford Ranch Area)

Drill Holes
I-1 SE% Sec. 36, T23S, R22E, Encountered Gila Conglomersa
and St. David Fm. from 0 to 798 ft, 798 to 803 f+¢
olivine basalt. T.D. 803 ft. Drilled to test
prominent positive magnetic anomaly.
T-1 NE# Sec. 5, T22S, R22E, Encountered basal+t
rubble, lost hole. T.D. unknown. Drilled on
northeast side of positive magnetic anomaly.
I-2 NEz Sec. 21, T22S, R22E, Encountered basal+ rubble.

T.D. 600 to 800 ft. Drilled to test positive magnetic
anomaly.




INTEROFFICE COMMUNICATION

¢ LTENNECO ) o
c» = _TENNECO OIL COMPANY o MINERALS EXPLORATTON

TO: DATE: APRIL 21, 1977

" FOR:
FROM:

RE: T.0.C. GEOPHYSICS
MINERALS EXPLORATION

Geophysical Data at Tucson Office

Little Boquillas Ranch and Adjacent Areas, AZ
31 line miles of combination induced polarization and resistivity surveys
(1968-69)
13 ground mag surveys covering approx. 8.5 sq ml - relative vertical mag-
netic intensity (1968-70)
6 T.0.C. aeromag surveys covering approx. 520 sq mi - relative total magnetic
intensity (1968-69)
2 U.S.G.S. aeromag surveys (off ranch) - relative total magnetic intensity
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Lower Diamond A Ranch and Adjacent Areas, NM

253 line miles of reflection and refraction surveys, 17.5 miles actually
on Tenneco property - data can be purchased from Geophysical Service, Inc.

which is a sub of Texas Instruments (1969)

4.6 line miles of seismic survey (type unknown) shot by Cities Service
Oil Co., no in-house data other than line locations (1954)

1 T.0.C. aeromag survey on Steins Pass area, NM claims (1967); claims
abardoned by T.0.C. in 1976

42 line miles of combination induced polarization and resistivity on
Steins Pass area, NM claims (1973-74); claims abandoned by T.0.C. in 1976
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Armendaris Grant and Adjacent Areas, NM
168 line miles of seismic reflection survey shot by Sun 0il Co. (1951);
we have some interp but no raw data
Helicopter scintillometer survey (13 hrs flying time); raw data on 11
anomalous areas (1955)
90 sq mi U.S.G.S. residual magnetic intensity survey on ranch (1973)

o~
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Big Boquillas Ranch and Adjacent Areas, AZ
Helicopter scintillometer survey (22.3 hrs flying time); limited raw
data (1955)

o



TO:

FOR: MR.
FROhd:hdR.
RE:

DATE JuUNE 9, 1971
MINERALS

"W. T. WELLS, JR.

W. K. WALLACE

COPPER-ARIZONA

Drill hole T-71-2, situated about one mile west of the abandoned town

of Charleston in Cochise County, Arizona, wag abandoned at a depth of
479 feet due to an excessive inflow of water, which prevented further

The intrusive grades from a monzonite to g granodiorite inp composition,
and contains chloritized ferromagnesian minerals with 2-3% iron pyrite.
The mineralization and alteration ig of the Propylitic type, which is
commonly peripheral to most Porphyry copper deposits. Argillic alter-
ation is present adjacent to quartz filled fractures. Surface
oxidation extends to a depth of 325 feet. The purpose of this drilil
hole was to test a deep-seated induced potential geophysical anomaly.
The target depth is estimated to be approximately 2,000 ft. The
geophysical work Was recommended on the basis of surface alteration

“Hole T-71-3A was drilled approximately 2,000 ft. south of Hole T-71-2.

This hole was abandoned due to caving conditions ang the loss of 3
hammer drii; at a depth of 515 ft. Rock type encountered on this
hole was medium-graineq monzonite or granodiorite. The rock contains
2-3% pyrite. Surface oxidation extends to a depth of 215 fe.

Drill hole T-71-3B was collared 12 ft. west of T-71-3A ang drilled

to a depth of 669 ft. where €Xxcess cavatation apg caving conditions
forced abandonment of the hole by rotary-percussion air drilling
equipment. The hole was caseg and will pe deepened in the future with
conventional diamond coring equipment. Although the deep-seated
conductive horizop remains to bpe tested, Preliminary information suggests
that potential mineral bearing groung could exist on or adjacent to

'Drill hole T-71-4 was drilled in the NW1/4 of section 30, T.20s., R.23E.,

about three miles southeast of Tombstone, Arizona. The hole was drilled
to test a shallow magpetig anomaly underlying ap alluvial covered area

Cw




TENNECO OIL EXPL/PROD - Minerals INTEROFFICE COMMUNICATION

(CoMPaNY) LExploration

TO:
FFOR:
FROM:
RE:

MINERALS EXPLORATION DATE: 10-5-81
JEFFREY L. WILSON

DAVID L. EMMONS

LITTLE BOQUILLAS RANCH, COCHISE CO., AZ
RECOMMENDATIONS FOR RETAINING SURFACE OWNERSHIP

INTRODUCTION

Areas on the Little Boquillas Ranch which are thought to have
significant, long-term and near-term economic mineral potential
are hereby identified and recommended for exclusion from any sur-
face sale (Plate 1). The total acreage that is recommended for
exclusion is 92,484.46 acres.

Minerals evaluation of the Little Boquillas Ranch by the
Tucson office began in 1976. Major contributions to the evalua-
tion and exploration of the mineral potential included airborne
magnetometer survey(s),. airborne spectrometer (radiometric) survey,
I.P. and resistivity surveys, color aerial photography, geological
field work, geochemical sampling, and a comprehensive report
entitled "Minerals Reconnaissance of the Little Boquillas Ranch
and Adjacent Areas, Cochise County, Arizona'". As a result of this
investment of money and manpower, significant minerals leads have
been defined and documented in what appears to be a scenario of
good timing and long-range planning.

Excellent potential for a porphyry copper-moly deposit exists
on Tenneco fee land. The sale of the surface would seriously
jeopardize potential mining.

The surface sale of Tenneco's two Spanish land grants, the
San Juan de las Boquillas y Nogales and the San Rafael del Valle,
may divest Tenneco from the rights to gold and silver which are
retained by the Federal government. Leases for rights to gold
and silver are available only to ''the owner of the land under the
patent title'" (Act of June 6, 1926, Circular No. 1107, Dept. of
Interior, Gen. Land Office). The loss of such rights would stop
Tenneco from developing precious metal veins at Charleston and
would also have substantial negative impact on the exploitation
of a porphyry copper-moly deposit with gold and silver byproducts.

TEN a4e8-1 2/)8




TENNECO OIL EXPL/PROD INTEROFFICE COMMUNICATION

(COMPANY)

LITTLE BOQUILLAS RANCH (cont'd)

Revenues from sand and gravel production have been obtained
on the Little Boquillas Ranch. The rapid growth of Sierra Vista
should significatnly increase the potential for sand and gravel
revenues for Tenneco.

Table 1 summarizes what appears to be the major mineral
commodities and areas of concern. Loss of surface in these general
areas will have substantial negative impact on future mineral pro-
duction.

Porphyry Copper-Moly Potential (Area 1)

The Little Boquillas Ranch is located in the southeastern
Arizona copper province along the San Pedro lineament. Signifi-
cant porphyry copper(-moly) deposits are located along or near
the San Pedro lineament, including the Globe-Miami deposits, San
Manuel, Superior, Bisbee and various others. Based on its re-
gional setting, the Little Boquillas is in an excellent position
for porphyry copper-moly mineralization.

A prime area for multiple porphyry copper-moly deposits on
the Little Boquillas Ranch is along the San Pedro River (and
lineament) between Lewis Springs and St. David. Thick (800 ft)
Cenozoic sedimentary cover significantly decreases the explor-
ation potential to the north and south. Area 1 has excellent
porphyry copper-moly potential and is shown on Plate 1. This
area should be exlcuded from sale until detailed exploration
(including core drilling) can be completed. Additional I.P. and
resistivity surveys are planned for this area in 1982.

Numerous mineral leads for porphyry copper-moly deposits are
present in Area 1. Evidence for such mineralization is listed
below:

1. Asarco has drilled a porphyry copper deposit two miles
east of Tenneco fee land at Charleston. Porphyry copper
deposits typically occur in clusters.

2. R. A. Newell (1974) completed a geologic dissertation
and listed seven targets for potential porphyry copper
mineralization. One such target is between Charleston
and Lewis Springs on the east bank of the San Pedro
River, immediately adjacent to Tenneco property. Asarco
made a discovery on one of Newell's targets.

TEN ase0-3 2/74




Table 1.

Identified and

potential mineral resources ¢n the Little Boquillas Ranch, AZ.

GROSS RESOURCE
TYPE OF DEPOSIT AREA MINERAL VALUE CLASSIFICATION RESOURCES
Porphyry oovvmﬂr 1. San Pedro River Valley $1 billion + Undiscovered Unknown
Moly (from Lewis Springs to (hypothetical (potential for
St. David) multiple deposits)
Precious Metal 2. Charleston $2 million * Undiscovered Unknown
Veins (hypothetical) (Veins mined in past,
no data on remaining
resources)
Metasomatic 3. Dragoon Unknown Undiscovered Unknown
(Replacement)
Base & Precious
Metals
Gypsite 4. Land $ 14 million Identified 722,000 tons
Boquillas $3.7 million Identified 187,000 tons
Sand & Gravel 5. San Pedro River Valley $10 million Identified Lessees:

& Nicksville Area

($300,000 in
royalties esti-
mated for next
20 years)

1. Sierra Ready Mix &
Contracting Co.

2. County of Cochise
3. State of Arizona
4. Young Block Co.
Extremely large
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3. Tenneco property is within the Tombstone silver mining
district which has produced silver, lead, gold, zinc
and copper. Prior to deep flooding and subsequent
closure of the Tombstone mines, chalcocite was encountered
and mined. Chalcocite is a supergene copper ore mineral
indicative of a porphyry copper deposit.

4. Tenneco property is in near proximity to the intersection
of the San Pedro, Tucson and Tombstone lineaments. The
probability of discovering a porphyry copper-moly deposit
is believed higher along or adjacent to regional line-
aments and their intersections. The Charleston-Lewis
Springs area has intersecting fractures, shears, faults
and joints which are a major controlling factor in the
emplacement of porphyry copper deposits.

5. Aeromagnetic surveys conducted by Tenneco detected mag-
netic "highs" and "lows" indicating potential mineral-
ization.

6. I.P. and resistivity surveys conducted by Tenneco have
defined areas of probable sulfide mineralization typical
of porphyry copper-moly deposits.

7. Past exploration drilling by Tenneco has encountered
sulfide mineralization and hydrothermally altered rocks.
Sulfides were encountered in the Charleston area and 10
miles north in the Contention area.

8. Tenneco property contains Laramide (55-75 m.y.) plutonic
and volcanic rocks which are favorable porphyry copper-
moly host rocks. The majority of known porphyry copper
deposits in southern Arizona are Laramide in age. Favor-
able rock types are present on the ranch and include
granodiorite, quartz monzonite, intrusive breccias and
intermediate to felsic volcanic rocks.

9. A hydrothermal system was active during the Laramide as
indicated by an age date on hydrothermally-formed seri-
cite at the Charleston Lead Mine (0.5 mile east of
Tenneco fee land).

10. Hydrothermal alteration is present on Tenneco fee land

in the Charleston area and includes propylitic, argillic
and phyllic varieties. At least one Asarco drill hole
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encountered phyllic alteration and potassic alteration
with copper mineralization. These types of alteration
are typical of porphyry copper-moly deposits.

1l1. Precious and base metal veins are present at Charleston
and suggest an outer halo around a significant porphyry
copper deposit as described by Lowell and Guilbert (1970)
and Sillitoe (1973).

The gross mineral value of a porphyry copper-moly deposit is
estimated at greater than $1 billion. This estimate is based on
typical gross values for Arizona copper deposits. The value also
includes estimates of byproduct, silver, gold, and other elements.

The large size of porphyry copper deposits (approximately one
square mile) necessitates the disturbance of a large area of land
for mining. The amount of land disturbed is often at least 2 to
4 square miles including mine, mill, dumps and tailings ponds.

The sale of surface ownership over areas of potential mineral-
ization would have a significant negative impact on the develop-
ment of any mineralization that might be discovered.

Precious Metal Veins (Area 2)

At least twelve epithermal precious metal veins are present
on the southern portion of the San Juan de las Boquillas y Nogales
Grant near Charleston. The veins are located within the Tombstone
mining district which is well known for its high-grade silver-lead-
gold ores. Potential exists for similar high-grade mineralization
in the.veins on Tenneco fee land.

The veins on Tenneco property are ''typical' epithermal pre-
cious metal veins. Silver content ranges from less than 1 oz/ton
to over 10 oz/ton; gold content is up to 1 oz/ton. Vein thick-
nesses are small, 0.25-4.6 ft. Strike length of the veins is up
to 1500 ft. No data are available on the vertical extent of
mineralization.

The workings on the veins are 70-100 years old and are caved,
partially flooded and dangerous. The only detailed data on the
veins are from a report by Rodgers Peale (1949). It should be
noted that Peale's sampling was of material that was left after
mining, a much higher grade ore was probably mined. The veins
have not been explored by drilling and significant potential
exists for high grade ore shoots at depth and along strike.
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The close proximity (400 ft) of three veins, the Footwall,
Honolulu and Josephine, may make open pit mining of these veins
possible. This potential would be enhanced if low-grade halos
are present around the veins. '"Halo-type' mineralization is
currently being mined in Tombstone.

The estimated gross mineral value of a deposit is at least
$2 million and perhaps many times more. This is a tenuous value
based on the average value of a mine in the Tombstone district.
The real value of the veins is in the exploration potential.
Underground and surface mapping and sampling is planned for 1982
with a goal of defining drill targets for 1983.

Metasomatic (Replacement) Deposits (Area 3)

Metasomatic (replacement) deposits are present in the Dragoon
Mountains. The mineralization occurs at and near the intrusive
contact of the Stronghold Granite (22-27 m.y.). Minor metasomatic
mineralized bodies are scattered throughout the Dragoon Mountains
in roof pendants. Approximately 10,000 oz of gold has been pro-
duced from the deposits along with copper, lead and zinc.

The northeastern portion of the Little Boquillas Ranch con-
tains 5 miles of the Stronghold Granite intrusive contact. The
contact on the ranch is concealed by surfical material, thereby,
masking potential mineralization. Magnetic, I.P. and resistivity
surveys conducted by Tenneco indicate potential metasomatic
mineralization associated with the contact. One Tenneco drill
hole east of Tenneco fee land encountered metasomatized rock but
no economic mineralization. In addition, a possible roof pendant
of Bolsa Quartzite (Cambrian) and Abrigo Limestone (Cambrian) is
present on the ranch. The Abrigo Limestone is an excellent host
rock for metasomatic deposits and produces metals at various mines.

Additional I.P. and resistivity surveys are planned for this
area in 1982. No surface rights should be sold in this area until
additional geophysical surveys can be completed and any signifi-
cant anomalies tested by drilling.

Gypsite (Area 4)

Gypsite has been identified on Tenneco fee land near the
Boquillas ruins and near Land (Plate 1). Gypsite is an earthy
material rich in gypsum and can be used to improve soil drainage,
neutralize alkali and soften hardpans.
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The Boquillas gypsite deposit contains approximately 187,000
tons of strippable gypsite, containing 70-807 gypsum and is x
present on Tenneco fee land near the Boquillas ruins. The deposit
has been trenched and sampled on a 250 ft grid. Gypsite occurs
as a flat-lying bed up to 4 ft in thickness with less than 1 ft
of overburden. The gypsite deposit extends onto adjacent private
property which may contain nearly 600,000 tons of additional
resources.

The Land gypsite deposit contains approximately 722,000 tons
of gypsite on Tenneco fee land and perhaps 2+ million tons on '
adjacent property. Only limited sampling of this deposit has
been conducted. The deposit occurs as a flat-lying bed up to
10 ft in thickness and averages 4 ft in thickness. The western
portion of the deposit contains 20-40 ft of overburden.

Commercial gypsite for agricultural use sells for approxi-
mately $20/ton in Arizona. Based on $29/ton, the gross value of
gypsite on Tenneco fee land is $18 million. If the entire
Boquillas deposit were acquired, its gross value would be approxi-
mately $15 million. Further study would be necessary to determine
if Tenneco gypsite is suitable for agricultural use.

Area 4 is shown on Plate 1 and the surface covering these
deposits should not be sold.

Sand and Gravel (Area 5)

Deposits of sand and gravel on Tenneco fee land are exten-
sive. The main areas of sand and gravel deposits are along the
San Pedro River and south of Nicksville. Sand and gravel re-
sources developed in these areas might yield byproduct gold.
Placer and vein gold are present in the Huachuca Mountains west
of Nicksville and mountain drainages debouch onto Tenneco fee
land.

Sand and gravel are produced on the Little Boquillas Ranch.
Four leases are intermittently operated on the property (Table 1).
Current royalties paid to Tenneco range from 7.4 to 18.95 cents
per ton. Over 100,000 tons of sand and gravel have been pro-
duced since 1976.

The royalty value of sand and gravel from Tenneco fee land
over the next 20 years is at least %300,000. The gross value of
sand and gravel over this same period is estimated to be at least
$10 million.
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, The location of Tenneco fee land in respect to the fast
growing City of Sierra Vista greatly enhances the potential for
profits from sand and gravel production. The close proximity of
Ft. Huachuca provides another local market. A potential Federal
damsite at Charleston could hypothetically consume millions of
tons of Tenneco aggregate.

A detailed evaluation of the sand and gravel potential of
the Little Boquillas is warranted. The study should define and
document specific areas with exploitable resources of sand and
gravel. Areas with maximum sand and gravel potential and mini-
mal other value should be set aside for future exploitation.
Sufficient sand and gravel should be identified and retained so
that resources from Tenneco holdings could fill the local demand
well into the next century. Therefore, Tenneco surface ownership
should be retained along the San Pedro River and south of Nicks-
ville until specific resource areas can be defined and documented.

Conclusion

Significant exploration potential is present and well docu-
mented on the Little Boquillas Ranch. The sale of any surface
ownership should be weighed against the severe, negative impact
on the potential for exploitation of its mineral resources.

Sincerely,
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David L. Emmons
Sr. Expl. Geologist

DLE/cmc

Land Status map of Little Boquillas
in WFS files.




GEOLOGY AND ECONOMIC POTENTIAL
OF THE
CHARLESTON VEIN SYSTEM

LITTLE BOQUILLAS RANCH
COCHISE COUNTY, ARIZONA
1982
HOUSTON INTERNATIONAL MINERALS CORP.
by

David L. Emmons
Senior Exploration Geologist

December, 1982

e




TABLE OF CONTENTS

Sl]mARY..oc...o..o-o....0.0.0.-.0....0..ooo.o..c{'...o.o..oo

INTRODUCTION.......;..'....l..l..Q.....ll...........‘....ll.
Purpose.o.o....o.0....00..0....'..0.-00'0.ll...o...ol'-

Location and Property HoldingS..eccececccccscccscccosee
Previous work."I.‘............I.....I..........ll.....

current work (This Study)..t.ll.o.oocc...o..o'...o..o..

GEOLOGY...‘.....l....ll...O.‘.....00..0000...0.0.........ll.
Regional Setting....o.l...alo..'.oo..ca.......t..o.o..l
Rock Units...........'...................‘.....O.......

structure..‘.............Q......‘......................

MINEMLIZATIONANDALTERATION..l..‘.......'O..I..OI..O..‘...
GEOCHEMISTRY....'......'..l......‘...........I.....l.l.....l

GEOLOGIC AND ECONOMC mDELS @O 00 00 0000000000000 OO O PSS OEOPSTPSIOLS
Geologic Modell....l.....I...................I.......l.
Escalante Silver Mine, Ut@h.cccccececcccccsoccssocsscsns

Charleston Vein System TargetS.ccscccccccccscsccssccsccss

CONCLUSIONS AND RECOMMENDATIONS..cceccoeecccccccscccccccccccs

REFERENCES CITED....DQOODOOD......O.......O..l..'.........'.

PAGE

w DD DN

o &~ .~ &

12

19

19

20

24

26

29



Figure

Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10

FIGURES

Charleston;Tombstone Area@.cccccccccecccccscccccs
Histograms of gold, silver, and

mercury, Charleston Vein SysteM..cceecesccccnses
Histrograms of gold and silver for wall

rock samples, Charleston Vein SysteMecccecccccse
Cross plot of gold assays VsS. VeiNececccseccsess
Cross plot of silver assays vs. VeiN.ceccescoces
Cross plot of mercury assays VS. VeiNeececeocooose
Buchanan's model of an epithermal

precious metal éystem...........................
Escalante silver mime, sslctionship of

silver grade with depthecccceccccccccccccccocsns
Hypothetical cross section of the

Footwall, Honolulu, and Josephine

veins showing potential target..cccccecccsccssce

Manila-Brunckow vein, rock chip

sample assay plot..........‘.v‘..l...‘....0.‘..'.

PAGE

13
14
16
17
18

21

23

25

27




Table
Table

Table

Table

TABLES

PAGE

Vein data summary, Charleston Vein System....... 10
Summary of the quantitative Au, Ag, Hg

assays from the Charleston Vein SysteMececececees 12
Summary of the semi-quantitative

XRF scans from the Charleston Vein System...e... 19
Comparison of the Charleston vein

System and the Escalante vein deposit...cccceeee 22

PLATES

Little Boquillas Ranch, Charleston Vein System,

geology and alteratioNececccsccccccsccccscsssssenessss Pocket
Little Boquillas Ranch, Charleston Vein System,

rock chip and dump samples with Ag and Au assays..... Pocket




APPENDIX

~ APPENDIX

Sample and 2SSAY SUMMATYeccccccccscscsscscscscccsasccsscsccscsnns
Skyline Labs, Inc., Report of Analysis (Au, Ag, HZ)eececosoes
Fluo-X-Spec, Analytical Reports (semi-quantitative

XRF SCANS) cceesscccssssssensssssscsossssscsccscsssccnassss
XRF tabulated dataceccccscecssccscscsscsccccscscscssscsscssocsane
Colorado School of Mines Research Institute XRD analyseS.....
Cross plots, assay results VS. VeinS..ccecececcccccccscscsccs
Field NOteSccccescocccsccccsscccssesssossscssssscscssscscscssccsas

Sample nOte cards.o..ol.ooo'...lloo..l.l..oooool..'.'.o.o.o-.

0w N O B bW




SUMMARY

The Charleston Vein System, a large hydrothermal alteration and
fracture system, occurs on Tenneco's Little Boquillas Ranch (fee land)
near the site of Charleston in Cochise County, Arizona. The quartz
veins and alteration are hosted by the Late Cretaceous Bronco Volcan-
ics. Six principle silver-gold-lead-quartz veins are present with
several samples assaying >1 ppm gold and >25 ppm silver. Mineraliza-
tion locally extends into the wall rock and stockwork mineralization
is also present. The alteration assemblage consists of quartz, seri-
cite, clays (kaolinite and others), alunite, along with manganese ox-
ides, iron oxides, and pyrite. A distinct zoning of gold and silver
was revealed by the rock-chip sampling. The Manila- Brunckow vein
contains samples with >1 ppm gold while the Josephine, Honolulu, and

Footwall veins contain primarily silver mineralization.

Ranchers Exploration and Development Corporation recently opened
the Escalante Mine (1981), a major underground silver mine located in
Utah. The Escalante vein deposit has a similar geological setting as
the Charleston Vein System and is indicative of the economic potential
of such deposits. The Charleston Vein System has the potential for 5
million tons of ore with grades of 0.05 opt gold and 6.0 opt silver.
The potential deposit may be exploitable by bulk-tonnage, open-pit
mining techniques.

The Charleston Vein System contains two main targets: (1) the
intersection of the Josephine, Honolulu, and Footwall veins and,
(2) the Manila-Brunckow vein. High-grade zones, stockworks, and wall
rock mineralization can be expected. Owing to the potential for gold
and silver ore deposit(s), three angle core holes are proposed to in-
tercept mineralization below the water table. The estimated cost for
drilling is $90,000.
| PROPOSED CORE HOLES
CHV-1 (45°) T.D. 600 feet
CHV-2 (75°) T.D. 600 feet

CHV-3 (45°) T.D. 300 feet
TOTAL 1500 feet
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INTRODUCTION

Purpose
The purpose of this geological investigation was to evaluate the

economic potential of the Charleston Vein System located on Tenneco's
Little Boquillas Ranch (fee land) in Cochise County, Arizona. The
bbjective was to determine if the vein system has potential for gold
and silver mineralization of sufficient grades and tonnage to meet
HIMCO's economic criteria, therefore, warranting evaluation as a HIMCO

project.

Location and Property Holdings

The Charleston Vein System is located on the east side of the San
Pedro River between Sierra Vista and Tombstone in Cochise County,
Arizona. The vein system is on a Spanish land grant, San Juan de las
Boquillas y Nogales, in projected section 1, T. 21 S., R. 21 E., and
extends off of the grant into section 1, T. 21 S., R. 21 E., section
6, T. 21 S., R. 22 E., and section 36, T. 20 S., R. 22 E. Tenneco's
mineral ownership is a result of the acquisition of Kern County Land
Company and it's properties, including the Little Boquillas Ranch.

Previous Work

The silver-gold-lead-quartz vein system was mined and explored to
varying degrees during the late 1800's and the early 1900's. Workings
consist of vertical shafts (maximum depth is 430 feet for the Manila
shaft), inclined stopes, adits, and shallow pits.

Previous geological evaluations include Spellmeyer (1927), Peale
(1949), and Gill, Wilson and Emmons (1979) as a brief part of property
evaluations. Spellmeyer's and Peale's work includes sampling,

assaying, and mapping of the workings.




Current Work (This Study)

A total of seven days were spent conducting field work for this
evaluation (June 21-25 and July 21-22, 1982). I was assisted by John
W. Maddry on July 21 and 22. Field work included limited geologic and
alteration mapping, rock-chip and mine-dump sampling, and sampling of

underground workings where accessible.

' Geologic mapping was done on enlargements (1"=200' and 1"=400') of
existing color aerial photogréphy (1"=1,000'). Data were then
compiled onto an enlarged (1"=200') topographic base map (Plate 1) to

include previous work and photogeology.

Eighty-one rock-chip and seven mine-dump samples were collected
during the seven days of field work. An additional six samples were
collected in November and are not included in the histograms or
averages. However, these additional samples (samples 2983-2988) are
in the appendix and on Plate 2. Sample descriptions and summarized
assay results are presented in Appendix l. Samples include both vein
and wall rock. Most samples were collected from prospect pits and
mine workings. All samples were assayed quantitatively for Au, Ag,
and Hg by Skyline Labs Inc., Tucson, Arizona (Appendix 2), and
semi-quantitatively (XRF scans) by Fluo-X-Spec Analytical Laboratory,
Denver, Colorado (Appendix 3).

Four pulps were submitted to the Colorado School of Mines Research
Institute (CSMRI), Golden, Colorado, for bulk X-ray diffraction (XRD)
identification of the mineralogy (Appendix 5). The XRD samples
include two vein samples and two wall rock samples. Previous XRD data
are also included in Appendix 5.




GEOLOGY

Regional Setting

The Charleston Vein System is at the western edge of the Tombstone
Mining District. The vein system is in the central portion of the
Schieffelin Igneous Complex (Figure 1). This complex is a late
Cretaceous plutonic and volcanic system and may represent a caldera
type environment. The veins are approximately 7 miles southwest of
the main Tombstone District and occur within a northeast-trending
alteration zone which extends from Charleston to Tombstone.
Alteration ranges from argillic to phyllic with clays, quartz,
sericite, and pyrite (limonite and hematite near the surface), within
a broad zone of propylitic alteration.

Six types of precious and'hase metal deposits are known to exist
with-in the Tombstone District:

1. Deposits associated with north-south trending fissures,
shears, and dikes.

2. Deposits associated with faults.

3. Deposits associated with anticlines and "rolls”.

4. Deposits associated with northeast-southwest-trending
fissures and shears.

5. The low-grade halos associated with the above types.

6. Porphyry copper deposit(s).

The Charleston Vein System is a type 4 deposit associated with
northeast-southwest fissures and shears, with potential for halo type

mineralization.

Rock Units

1. Bisbee Formation - The Bisbee Formation (early Cretaceous)

consists of 3,000t feet of sandstone, mudstone, and lesser amounts of
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limestone and conglomerate. It uncomformably overlies a Paleozoic
section which is approximately 6,700 feet in thickness and is

comprised of mostly carbonate strata with sandstone and shale. The
Bisbee Formation is only exposed in a small southeastern portion of

the map area.

2. Bronco Volcanics - The late Cretaceous Bronco Volcanics

consists of a lower Andesite Member and an upper Rhyolite Member. The

members interfinger locally.

The Andesite Member rests unconformably on the Bisbee Form#tion.
South of the map area, near Bronco Hill, the member is probably 3,500+
feet thick; from cross sections in the map area the member is 2,000+
feet thick; north of the map area the member is 1,200-1,400 feet thick
as indicated by diamond drill holes (Newell, 1974, p. 40). Therefore,
the Bronco Andesite thins northward. The andesite is typically
greenish-gray to purplish-gray and locally contains volcanic breccias
and volcaniclastic units with fine-grained matrix and rounded

Cretaceous and Paleozoic clasts.

Overlying and locally interfingering with the Andesite Member is
the Rhyolite Member. The thickness of the Rhyolite Member is
approximately 900+ feet (Gilluly, 1956, p. 88). The rhyolite comsists
of tuffaceous deposits, flows, and possibly flow domes. The rock
ranges from very siliceous with intricate flow banding to fine-grained
tuffs and lithic tuff breccias with quartzite clasts.

3. Schieffelin Granodiorite - The Schieffelin Granodiorite is not
exposed in the map area but is present 1,000 feet to the south.The

intrusive is probably the heat source for the Charleston Vein System
and probably the source of a portion of the mineralizing hydrothermal
fluids. The age of the Schieffelin Granodiorite is late Cretaceous

based on radiometric age dates: (a) 72 m.y. (K-Ar, Creasey and




Kistler, 1962, p. D1), (b) 76 m.y. (K-Ar, Marvin and others, 1973, p.
22).

Tﬁe unit is more precisely termed a quartz monzonite with 10-30%
quartz, 15-35% plagioclase (An 40-58), 20-35% K-spar, and accessory
minerals of biotite, chlorite, hornblende, augite, magnetite, pyrite,
etc. The rock is typically light gray to grayish-pink, medium—grained
with porphyritic phases.

The Schieffelin is intrusive into Paleozoic strata, Bisbee

Formation, and the Bronco Volcanics.

4. Uncle Sam Porphyry (Tuff) - The age of the Uncle Sam Porphyry

(Tuff) is late Cretaceous based radiometric age dates:

a. 71.9%2.4 m.y. (K-Ar, Drewes, 1971, p. C75)
b. 71.9%2.7 m.y. (K-Ar, Marvin and others, 1973, p. 22)
c. 73.5%2.8 m.y. (K-Ar, Marvin and others, 1978, p. 246)

As shown by a comparison of these age dates with those for the
Schieffelin Granodiorite, the two units are coeval. The Uncle Sam
Porphyry is probably the tuffaceous eruptive equivalent of the
intrusive Schieffin Granodiorite, both are the result of the same

magma body.

The Uncle Sam Porphyry (Tuff) is typically reddish-brown, well-
lithified rock which typically forms the higher relief in the area.
The unit is composed of lithic and crystal fragments in a devitrified
glassy matrix and is generally slightly welded to welded. The texture
of the rock is cleary pyroclastic (Newell, 1974, p. 50) and was formed
as an ash-flow tuff. Compositionally, the unit is a quartz latite
with phenocrysts of quartz, plagioclase, K-spar, biotite, chlorite,
and magnetite.

5. Hornblende Andesite - Dikes of hornblende andesite (Kha) have

intruded late Cretaceous and older units along northeast trending
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joints and fractures. The dikes dip steeply to the southwest and
range in thickness from <1 foot to 20+ feet. Dike rock is typically a
grayish-green feldspar porphyry with biotite, hornblende, chlorite,
epidote, and magnetite.

6. Quaternary Deposits - Four different types of Quaternary

surfical deposits are differentiated on the geologic map (Plate 1l):

1. ot = River terrace deposits of the San Pedro River.
2. Q1 St. David lake beds.
3. Qoa - Older alluvium, colluvium, and pediment gravels.

4. Qal - Modern alluvial sediments of the San Pedro River and

the ephemeral washes in the area.

Structure

The late Cretaceous volcanic units were deposited unconformably on
folded strata of the Bisbee Formation. The folds trend northwesterly
and are present in the Tombstone area and near the Keller Ranch, 2
miles east of the map area. The overlying volcanic units strike
northeasterly and dip 30-45° to the northwest. These strata are cut
by northeast-trending mineralized and altered fractures, joints, and _
shears which dip 45-90° to the southeast. Therefore, the structures
are bedding normal and were probably formed prior to tilting as
vertical structures, possibly as a result of the intrusion of the
Schieffelin Granodiorite (72-76 m.y.).

The main structural zone of the Charleston Vein System (Josephine,
Honolulu, Footwall, and Manila-Brunckow veins) is large with a strike
length of 6,000+ feet and an exposed width of 1,000t feet.
Approximately 4,000 feet of the structural zone is on Tenneco fee
land. This structural zone is part of a larger mineralization-
alteration system which extends northeasterly from Charleston to

Tombstone.




Minor(?) north-northwesterly cross structures are present which
locally offset the veins and dikes, however, some north-northwest
trending structures are mineralized with quartz stringers. These
quartz-filled fractures may indicate that the north-northwest

structures formed late in the mineralizing episode.

MINERALIZATION AND ALTERATION

The Charleston Vein System consists of six principal veins and at
least six lesser veins. Some veins (ie. Josephine, Honolulu, and
Footwall) have coalescing alteration envelopes. Pertinent data on the

veins are summarized in Table 1.

The bulk of the veining is quartz mineralization in the form of
open—-space filling, breccia filling, and replacement. The quartz is
typically massive with lesser amounts of banded and cockscomb
textures. Significant amounts of brecciated wall rock are also
included in the veins. Black calcite is common, particularly in the
Manganese vein. The principal metallic minerals in the veins are
hematite, limonite, galena, and manganese oxides (also carbonates and
sulfosalts), which are often present as a 0.1-1.0 inch thick, 20+%
galena zone near the footwall of the veins. Pyrite (1*%Z) is also
present in the veins. Secondary copper minerals are often visible.
XRD analysis (Appendix 5) has tentatively identified stetefeldite
[AgSby (0, OH, Hp0)g] as one silver mineral from a high grade sample
of the Josephine vein.

The veins typically range in thickness from <0.5 feet to 4.0+
feet, and average about 2.0 feet. They pinch and swell and change
strike and dip. The veins occur in shears, fractures, and minor
faults. Slickensides indicate oblique faulting with a major component

of vertical displacement (normal?).
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Wall rock alteration consists of a zone of "bleaching" adjacent to
the quartz veins. This bleached zone consists of clays, sericite,
alunite, silicification, and quartz stringers. In the vicinity of the
Josephine, Honolulu, and Footwall veins, the rhyolite is strongly
silicified and forms a silica cap (supergene?). These envelopes of
"bleaching" (argillization and sericitization) range in thickness from
S feet at the Rattler and Manganese veins to 40+ feet at the
Manila-Brunckow vein. The argillization- sericitization-
silicification zone at the Josephine, Honolulu, and Footwall veins is
approximately 800-1,000 feet wide due to overlapping of the alteration
zones. Some manganese and hematite staining 1s presenf at the surface
within this zone. Sharp alteration contacts are present in the Bronco

Andesite.

A northeast-trending zone of stockwork fracturing with quartz and
limonite, hematite, and manganese is present from mear Che
northeastern end of the Footwall vein extending through the Manila-
Brunckow vein. The stockwork zone is 2,000 feet by 400 feet and

probably contains pyrite and other sulfides at depth.

Peripheral to the "bleached" zone are zones of propylitic
alteration. The alteration consists of epidote and chlorite. The
epidote is present along fractures and as "clots". Chlorite typically

replaces biotite and hornblende.

A possible siliceous sinter deposit is present north of the
Charleston Road (Sample Nos. LBO-JW-580a-81 and LBO-DE-580b-81). The
rock is composed of rhyolite breccia fragments in a amorphous silica

matrix (Appendix 5).

The age of sericitization at the Charleston lead mine, 1 mile

north of the Charleston Vein System, is 74.5 * 3 m.y. (Newell, 1974,

-ll-



P. 57) based on a K-Ar age date of sericite. This age indicates that
the alteration and mineralization are coeval with the Schieffelin

Granodiorite.

GEOCHEMISTRY

Gold and silver assays are summarized in Table 2 and in histograms
in Figure 2 and are shown on Plate 2. A total of 88 samples are
included in the table and histograms. The arithmetic average (not
weighted) for gold is 0.50 ppm (0.015 opt) and silver (not weighted)
is 42 ppm (1.2 opt), excluding a high-grade sample that assays 9140
ppm (266.6 opt). The maximum gold content is 7.4 ppm (0.216 opt).

Examination of the gold histogram (Figure 2) of all samples, vein
and wall rock, indicates that 26 (297%) of the 88 sampleé contain >0.2
ppm gold (0.006 opt) and that 12 (14%) contain more than 1 ppm gold
(0.03 opt). Similarly, the silver histogram shows that 23 (26%)
samples contain >25 ppm silver (0.73 opt).

Fifty-seven wall rock samples were collected and the gold and
silver assays for these are shown in Figure 3. Sixteen (28%) samples
contain >0.1 ppm gold (0.003 opt); the maximum is 2 ppm gold (0.06
opt). Twenty samples (35%) contain >10 ppm silver (0.3 opt); the
maximum is 95 ppm silver (2.8 opt).

Table 2. Summary of quantitative Au, Ag, Hg assays from the
Charleston Vein System, 81 rock-chip samples and 7 dump

samples; total 88 Samples. Analyses by Skyline Labs,
Inc., Tucson, AZ.

Element Arithmetic Average Range

Gold* 0.50 ppm <0.002 - 7.4 ppm
Silver* 146 ppm (42 ppm)*** <0.2 - 9140 ppm
Mercury 0.18 ppm 0.01 - 2.0 ppm

* ] sample was <0.002 ppm
** 2 samples were <0.2 ppm
*%* Average excluding highest grade sample

- 12 -




100 r
or GOLD ppm
70
60 f |

SO

0 | 2 3 58 =.0 74 76

100 . SILVER ppm
9 }

[
60 |

10 p

e 169 200 3Jee 400 See 600 760 9100 9200

9 o MERCURY ppm
80 |
7 |
6@
se |
o
3¢

. 28 b
i 1 -l'k
T ) A = - F=A

Figure 2. Histograms of gold, silver, and
mercury, Charleston Vein System. Sample
population is 88.
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The Manila-Brunckow vein contains a zone of quartz vein and
altered wall rock that is 5-6 feet thick and contains approximately
0.03 opt gold and 1.5 opt silver. The Josephine vein contains at one
sample locality a 7 foot zone of wall rock that averages 0.6 opt
silver. Similar zones are present on Honolulu and Footwall veins.
The Manganese and Rattler veins appear to have less wall rock
mineralization and alteration and therefore have minimal potential.

A distinct zoning of gold and silver is present from the Manila-
Brunckow vein to the Josephine, Honolulu, and Footwall veins (Figures
4 and 5, Plate 2). The Manila-Brunckow vein contains several samples
with >1 ppm gold (Ag:Au <100) while the Josephine, Honolulu, and
Footwall veins do not contain an& samples with >1 ppm gold (Ag:Au
>100). Zoning maybe due to the fact that the Manila- Brunckow vein is
hosted by or very near the Bronco Andesite (see cross section AA',
Plate 1), while at the surface the other veins are hosted by the
Bronco Rhyolite. Therefore, the grade of the gold mineralization at
the Josephine, Honolulu, and Footwall veins may increase near and in
the andesite at depth (see cross section BB', Plate 1). Data indicate
that the Bronco Andesite is a more favorable host geochemically (ie.,
more reactive),'however, the brittle nature of the rhyolite is more
favorable for ground preparation by fracturing. Therefore, a
significant target for the Josephine, Honolulu, and Footwall veins is
their mutual interection at depth and their interection with the

rhyolite-andesite contact (see cross section BB', Plate 1l).

Mercury analyses were obtained on all samples and range from 0.01-
2.0 ppm (Figure 2). The anomalous values are generally associated
with more mineralized veins: Josephine, Honolulu, Footwall, and
Manila-Brunckow (Figure 6).
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Table 3 shows the averages and ranges for selected elements from
XRF semi-quantitative analyses. The data indicates significant lead,
averaging 1.5%%* and the sulfosalts andvanadates. Anomalous amounts of

copper, zinc, molybdenum, iron, and manganese are also present.

Table 3. Summary of the semi-quantitative XRF scans (pertinent
elements only) from the Charleston Vein System, 81 rock-
chip samples and 7 dump samples; tot<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>