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OFFICE CORRESPONDEN. Yy /\ 47

JAMES STEWART COMPANY

T%/% /7 é/g

To: M. S. Horne
Interstate Inn
Falls Church, Virginia

Call from Clyde Davis and McCay Smith shortly after you left. Clyde was
sorry to have missed you.

One ore body indicated 800 to 1,000 feet Northeast of hole #1. The center
of another ore body, the largest, is indicated to the south - 1 144 miles
south and 1/4 mile west of Hole #1.

McCay was not through. He and Clyde were going to work more this afternoon.
They will call re their contemplated trip. Sounds encouraging.

.4

- C. A. Cosgrove

CAC:jm

P. S. I am sending Kelly Plans for site 7, 226 acres. They will have bids
tomorrow and would like your approval of Basic Plaq,aup Y a4,/phu44%~?f

ffe wetf e (;ﬂ—lw T o7 LI -






To: M. S. Horne Date: July 22, 1968

From: C. A. Cosgrove Re: Charleston Mine

Meeting this date with Clyde Davis and McCay Smith to review
progress regarding their magnetic work. Mr. McCay Smith had
the following tracings of a 4 square mile area centered t on
Charleston Mine.

Straight magnetic at surface showing magnetic lines as contours
with its 1st and 2nd dirivitives.

Magnetic map at 500'into ground.

Information observed on these maps was non-conclusive but indicated
- several things. Most important was the need to produce the magnetic
at 1500 feet and 2500 feet into the ground with the 2nd dirivitive
function plotted. The trend from ground to -500 feet definitely
poiats this out as the anomolies are apparently developing in a ...

" rather large area”to“the north east of Hole 2. Another anomoly
shows on the ground level near the air strip.

There is definite correlation between ore limits located by Dal and
the magnetic anomolies.

Clyde Davis is scheduled down here on Thursday and Friday of this
week and will bring copies, preferably transparancies, of the work

to date with the additional data noted above. This would be an
excellent package for Bear Creek. If the work done to date can be
considered as a guide the center of the ore mass lays about 2500 feet
from Hole 2, with a small anomoly highlight about 400' from Hole 2.

Clyde has done a geoiogical map with Holes 1 and 2 plotted in Section.
He proposes to redo this with some refinements and have this data
available.

C. A. Cosgrove

CAC:im



August 2, 1968

Mr. Clyde Davis
c/o M. 8. Horne
(Delivered Personally)

Dear Clyde:

In your meeting with your relative-professor and McKay Smith, it
would be well if you can determine the tollo_'tnzg

1. Preferred ore zone areas from present mapping.

2. Check out how far afield the ore may be from the specific
influence.

3. Mtutunluofmuuutinioﬂmrmmud
continuation or must both be used together?

4. '¥as there auy over f1ight-information'developed to the south? =

I have marked the withdrawal areas south of Section 36 on the
prints as returned to you. However, there are some patented claims
within the withdrawal area which perhaps could be obtained should
it be found required. Any information as to interpreting these
magnetic anomolies would be desired informstion.

Nothing is to be given Kennecott before the results of your meeting
are discussed with Mr. Horne.

C. A, Cosgrove






September 19, 1968

MEMORANDUM TO FILE

Re: Charleston

Received the following prints from Geotec on 9-17-68, one print
only of each

Filed As

Group I (A) Total High Intensity Map
(B) 1lst Downward Continuation
(C) 2nd " "
(® 3xd " “

Group II(A) Map R-1 dated Sept. 10, 1968
(B) Map R-2 "

-roup III(A) Flight Line Hap Data:
(B) Blow up of Government Survey Map

deobwnard.

Total 8 prints should be kept in office and not -dietushed.

C. A. Cosgrove

CAC:jm
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REPORT ON THE
INDUCED POLARIZATION SURVEY
ON THE
CAB CLAIM GROUP, TOMBSTONE AREA
' COCHISE COUNTY, ARIZONA
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REPORT ON THE
INDUCED POLARIZATION SURVEY
ON THE
CAB CLAIM GROUP, TOMBSTONE AREA
COCHISE COUNTY, ARIZONA

I
INTRODUCTION

At he request of Mr. C. T. Henderson, the reconnaissance induced
polarization survey initiated in October 1967, on the CAB Claim Group
near Tombstone, Arizona, was continued during October 1968. The
property is situated several miles southwest of Tombstone.

The ore‘potential of this area is expected to be from moderate

to cohsiderable depth. The induced polarization and resistivity survey
was attempted to assist in locating any zones of mineralization that

might be present at depth.

11
PRESENTATION OF RESULTS

The induced polarization and resistivity fesult is shown:on
the data plot enclosed with this report.

Three lines were surveyed for the reconnaissance ipduced polar-
izayion survey during the October 1967 effort, however, only LINE NO. 1
and LINE NO. 3 were geophysically surveyed at that time. The present
effort includes LINE NO. 2.

LINE NO, 2 S500' electrode spacing

Enclosed with this report is a plan map of the CAB Claim Group
at-a scale of 1:24000. The definite and probable induced polarization

anomalies are indicated by solid and broken bars respectively on this

_ Plan map. These bars represent the surface projection of the anomal-

ous zones as interpretated from the location of the transmitter and
receiver eléctrodes when the anomalous values were measured.

Since the induced polarization measurement is essentially an
averaging process, as are all potential methods, it is frequently
difficult to exactly pinpoint the source of an anomaly. Certainly,
no anomaly can be located with more accuracy than the spread length;

i. e. when using 500' spreads the position of a narrow sulfide body



=
(

can oniy be determined to lie between two stations 500' apart. In
order to locate sources at greater depth, larger spreads must be
used, with a correSpondihg increase in the uncertainties of location.
Therefore, while the center of the indicated anomaly probably corres-
ponds fairly well with the source, the length of the indicated
anomaly along the line should not be taken to represent the exact

edges of the anomalous material.

IIX
DISCUSSION OF RESULTS

The apparent resistivities measured during the reconnaissance
survey indicate that the area is structurally quite complex.
Interpretation of the data indicate two definite anomalies, one
from 10 N to 5 S, and the other from 32 S to 43 S; also four
probable anomalies, one from 54 N to 42 N, another from 20 S to
32.8. and another from 43 S to 49 S, and another from 55 S to 60 S.
LINE NO. 2, correlates fairly well with LINES NOS. 1 and 3,
and indicates that the mineraized zones have goqd'lineal continuity.
It should be mentioned that the induced polarization survey
lines were run north-south, whereas the suspeéted trend of possible
mineralization was considered to bear northeast to southwest. The
north-south bearing was used to assist in defining narrow mineralized
zones, if present, as they would be oriented within the geometry of

the electrode spread for most effective detection.

Iv
CONCLUSIONS AND RECOMMENDATIONS

The reconnaissance induced polarization survey of this area
indicated definite and probable anomalies and certainly warrants
further investigation. ‘

LINE NO. 2, which was surveyed, correlates fairly well with
LINES NOS. 1 and 3, and indicafes that the mineralized zones have
good lineal continuity.

It is strongly recommended that at least one line be surveyec
across LINES NOS, 1, 2 and 3, to substantiate the ahomalous zones.
This should be conducted using 500' dipole lengths,



The definite and pfobable IP anomalous areas could also be

} (ﬁ;/; surveyed using 1000' dipole lengths to assist in verifying the ‘data
developed by the n-5 and n-6 dipole-dipole separations.
|
| ‘ » ‘ Respectfully submitted,
\
- ' ~° Nicholas H. Carouso 11/4/68
\ )
P
\V -
~O .

Page 3
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burying aluminum foil in pits wetted with brine. Observations were
made in accordance with a symmetrical dipole-dipole configuration
where the distance between the receiver or potential electrodes was
kept equal to the distance between adjacent electrode pairs. Generally
the recciving dipole is separated by one to six dinole units
("n" separation) from the sending dipole. A precisely controlled
square wave currcnt was scnt through a sending difole at 0.05 and
3.0 cycles per second from which, at the receiving dipole, a D. C.
and an A. C. voltage was measured, respectively. By knowing the
geometry involved (the dipole lenmth or spacing and the separation
distance between the two receiving-sending dipole pairs), along
with the two voltagcs} an apparent D. C. and an A. C. resistivity
was calculated. FIrom these apparent resistivities, their percentage
difference was determined, thus giving the Percent Frequency Effect
(PFE). A third quantity proportional to PFE and inversely proportion-
al to D. C. resistivity, called Metallic Conduction Factor (MCF) was
cbmputed in order to somewhat normalize PFE for variations in ground
conductivity purely as a technical interpretational aid. 4
The IP technique was developed primarily for porphyry type
deposits and is perhaps the only reliable means of detecting hidden
disseminated sulfides. However, the IP method works Jjust as well or
perhaps better on semi-massive to massive sulfides, contrary to some of
the earlier thinking, for it gives increased regponse-with increascd

volume percentage of sulfides.



THR INDUCHD POLARIZATION METHOD

Induced Polarization as a geophysical measurement refers to
the blocking action or polarization of metallic or electronic
conductors in a medium of ionic solution conductors.

This electro-chemical phehomenon occurs wherever electrical
current is passed through an area which contains clectronic conductors
such as base metal sulfides. Normally, when current is passed
throuzh the ground, as in resistivity measurements, all of the
conduction takes place through ions present in the water content
of the rock or soily i. e. by ionic conduction. This is because
almost all minerals have a much higher specific resistivity than
ground water. The minerals commonly described as "metallic',
however, have specific resistivities much lower than ground waterse.

he induced polarization effect takes place at those interfaces
where the mode of ponduction changes from ionic in the solutions
filling the interstices of the rock to electronic in the metallic
minerals present in the rock. ‘

The blocking action or induced polarization described above,
which depends upon the chemical energies necessary to allow the ions
to give up or receive electrons from the metallic surface, increases
with the time that a D. C. current is allowed to flow through the
rock; i. e. as ions pile up against the metallic interface the
resistance to current flow increases. ﬁventually, there is enough
polarization in the form of excess ions at the interfaces to effect-
ively stop all current flow through the metallic particle. This
polarization takes place at each of the infinite number of solution-
metal interfaces in a mineralized rocke.

“hen the D. C. voltage used to create this D. C. current flow
is cut off, the Coulomb forces. between the charged ions forming
the polarization cause them to return t:fheir’stadyxiatc. This
wovement of charge crcates a small current flow which can be
measured on the surface of the ground as a decaying potential difference.

Now if the direction of the current through the system is
reversed repeatedly before the polarization occurs, the effective
resistivity of the system as a whole will change as the frequency
of the switching is changed.

In this induced polarization reconnaissance survey, five equally

spaced co-linear current electrodes were placed in the ground by
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December 13, 1968

AIRMAIL - SPECIAL DELIVERY

Mr. H. Clyde Davis
889-E 2730 North
Provo, Utah 84601

Dear Clyde:

Enclosed are copies of the Freesh reports with his layout
showing results of Astra‘'s work. Much of this work is on
adjacent property to Charleston on the northeast trend.

Vexry truly yours,

CAC :ef
Encls.

v A ?Cl.r-é,,"‘?—.(,k/?.. e

———
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MEMORANDUM TO FILE

December 19, 1968

RE: Phone Conversation with McKay Smith re Aerial Magnetics.

In a convergation
of scale on points
back.

Flight was run on
340'. The total 1

His first downward
680 feet lower, bo

this date with McKayx Smith, I mentioned the variation
4, 5, 6, 7, and 8. This he will check and will call

8 ground plus 1000' bage elevation using a grid of
ntensity map is the megnetic at that elevation.

continuation is at 340 feet lower, the second at
th still above ground base.

The original work was flown at 500" high. The first dowaward was 1500!
in the ground. The second was 2500' in the ground,

They feel (his group and Clyde) that this mineralization ig going to be

relatively shallow

He wants to come down to Charleston and run IP's on these anomalies for
correlation and verification data. This would be at hig own cogt with

his equipment. Th
for a few days on

e thought is that Clyde and/or I could work with him
this, reducing and mapping as we go.

He will forward more workable drawings. His group is now in theprocess

of data correlatio
Deeper downwards a

He said the anomal
body has several a

CAC :ef

n - original and new work.
re being run.

¥y outlined in color ig only the heart and the ore
reas of good "very probables".

C. A, Tosgrove
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Hewitt

Enferprises Box 978 A Sandy, Utah 84070 801 571-0157

March 11, 1969

RECEIVED
Mr. M. S. Horne

James Stewart Company
707 Mayer Central Bldg. MAR 17 1969

3033 North Central Avenue .
Phoenix, Arizona 85012 JAMES STEWART COMPAXY

PHOENIX, ARIZONA
Dear Mr. Horne,

Enclosed please find a preliminary map of the induced polar-
ization traverse lines in the Charleston Mine Area (Tombstone,

Arizona,

Two traverse lines were made totaling.22,500 feet. Induced
polarization and resistivity data was taken along these
traverses, Hewitt Enterprises D. C. Pulse equirment was
used. This incorporates a L4-second energizing current and a
0.8 second residual integration of the induced polarization
voltage. A Wenner electrode configuration was used with a
1,000 foot depth penetration spread. The resultant resis-
tivity and polarization profiles are plotted in ohm feet and
millivolt seconds per volt respectively.

INTERPRETATION ‘

Only two areas of anomalous polarization were found. One be-
tween O North and 2500 South on line 1 and one centered at
6500 South on line 2. The anomalies in both cases are rather
weak. This may be caused by the considerable depth to sul-
phides. However, no detailed efforts on either anomaly were
conducted to determine if this is so.

It is felt that these anomalies do represent mineralization
at depth and they do occurr in areas where prospecting for
economic minerals has been done,

We believe the induced polarization method is a positive tool
for prospecting in this area since no extraneous polarization
effects were noted, However, it is felt that in some areas
where the mineralization is deep, a modified €lectrode con-
figuration must be used to insure greater depth of penetration.
Further detailed studies would be required before exact drill



A

. .
target locations could be recommended.

Thank you for the opportunity to be of service.
Sincerely yours,
HEWITT JENTERPRISES

5§%g§f%2?<:2?§;4éé2?“‘

Hewitt

LAH/ikr

cc: Mr. C. A. Cosgrove
James Stewart Company
707 Mayer Central Bldg.
3033 North Central Avenue
Phoenix, Arizona 85012

Mr. H. Clyde Davis

Director, Mineral Development
Brigham Young University
A-362 Smoot Adm. Bldg.

Frovo, Utah 84601

Mr. F. McKay Smith
President, Computer Update
72 East 4th South
Salt Lake City, Utah 84111
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March 19, 1969

Mr. Loyd A. Hewitt
Hewitt Enterprises
Box S78A

Sandy, Utah 84070

Dear Loyd :

I am enclosing a map of the Charleston-Tombstone Mining District
with the locations of approximately 80 samples taken on March 17
and 18 being sent to you under separate cover for purposes of geo-
chemical analysis. As previously discussed, we have not taken
any samples in the Talus areas for the fill plain. The areas
primarily covered were the more obvious mineralized zones, plus
some typical various outcroppings as they occurred. Included
also are a few typical samples of the various sectors of the
sericite pit, together with an average sample. You will note the
fluctuation in mineralization as it occurs:

The parcel being sent to you under separate cover contains physical
i samples, all numbered consecutively 1 through 74,

If more sampling is needed, please advise.
Yours very truly,

i | JAMES STEWART COMPANY

C. A. Cosgrove

CAC :ef
Encl.
cc Clyde Dbavis



i
‘

. 'J—/—’;,& e~ :
~ August L4,°1970 ity

' -Charleston e Area %
pth. Prefile Positien |
08, R A K 1 ;

EWITT ENI'ERPRISES ; !

4 7
*.\

N P M RN IMATA TN NN R







May 20, 1969

Mr. #, clzﬁ Davis
Director, eral Developmeat
A-362 ASB

Brigham Young University
Provo, Utah 84601

Dear Clyde:

Confirming our telephone conversation with you today the
work befag done by Loyd Hewitt {s progressing and coming
elong very nicely and 1s very encouraging. As a matter
of fact, they will be reaching a point by the end of this
veek that he will be in a position to recommend a further
drilling program.

It will be very much appreciated 1{f you will arrange to
meet with us at the mine Tueaday morning May 27, to review
all of Bewitt's data and evaluate it f rom a Geologieal
otandpoint and .determine with him. the next 3 or 4 drill
holes. It appears that we are going to have to drill very
deep holes-up to 5000 feet.

If you ean ba here in Phoenix Monday May 26, I will arrange
to get us to the mine on Tuesday morning.

You know that we havc spent more than $500, 000 to date on
this ptoyerty and wve are preparad to spend substantial
additional sums on further exporation. Assuming that the
property bares fruit as indicated, arrangements will be
made whereby the Brigham Young University will materially
benefit, either directly or indirectly, particularly be-
cause of your valuable tachnical advice.

Very truly yours,

JAMES STEWART COMPANY

M. S. Horme
President

MSH:id
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MEMORANDUM TO PILE June 16, 1969

RE: Charleston -- Telephone Report by Loyd Hewitt

Loyd Hewitt called me this day from Southern Utah where he is enroute to Tombstone
and Lordsburg, New Mexico. He advised that they have completed their work at
Charleston.

They made three additional deep probes: One at the east end of the Airport, one
at 6 "vVoid" which is now #8, and also one at Hole #3. The east end of the Airport
showed a good anomaly both east and west; however, not quite as strong as compared
with Probes 4 and 3, for example.

They got absolutely nothing at Hole #3. This is the only spot in all of their
probes where they had a complete blank. He advised that they ran both east and
south. The south line ran approximately 3200°' south from Hole #3. Loyd feels
that there is a major fault running within a few hundred feet north of Probe 7
and Hole #1 that separates our Charleston area from everything north of there.

Probe 8 (. 0ld 6 "vVoid") showed very good, the same as Probes 5 and 6.

They did not make any probes in Boquillas. He said it would be necessary to reset
their lines. Their surface (1000' depth) probes indicated a good anomaly all the
way from Probe 8 to the river. In some cases they picked up good sulphides at a
depth of 150 feet. Loyd recommended that nothing further be done in the way of

IP work until we have drilled our next hole. At—thutmpeintfle thinks the ore body
might extend all the way frowm Section 36 westward and southwestward @ggl to the
river -- even under the large hill on the Boguillas. This area would include

the north end of Section 1 and the northwest corner of Section 6.

We will be drilling our next hole at a point in Charleston where it would not have
any particularly significance to either the Bogquillas or to Sections 1 eand 6., He
recommends that we drill this as a tight hole. Therefore, because of this drilling,
we should not hurt our chances particularly in negotiating with Bogquillas or people
in 1 and 6 Af we decided we should pick up some of those areas. Loyd did recommend,
however, that if a favorable option could be obtained from Boquillas at this time,
it would be desirable.

We discussed what type of deal might be presented to Boquillas. He suggested that

they give us a free option for an 18 to 24 month period during which time we would
have to either drill on their property, or drill a deep hole within a certain number

of feet of their property and give them the results of such drilling. At the end
of two years, he suggested that we pay them & minimum of $35,000 a year against s
standard 5% royalty. )

Loyd is going to select himself a number of additional samples for chemical analysis.
He expects to hmve & report and conclusions completed within two weeks. He said he
felt better about the property today than ever -- that we have either got a lot of
pyrite or a lot of sulphide, and the indicationsare that it is sulphide ore.

I reviewed again with him our proposed program of drilling, that as soon as we hit
something significant in our proposed new hole we would then immediately start a second
hole. During this same time, he felt that the additional geological work should be
done by Clyde, and slso during the same time, the additional IP work should be done

by him, primarily on the area to the south and west.

M8H :ef &7 ] ’////é', 7 7 7 7 M. 8. Horne



1™\

Q




]

RECEIVED

Qr*
CHARLESTON MINE AREA AUG 14 1959

TOMBSTONE, ARIZONA JAMES STEWART Ly

PHOLAGK, AdiLuns

vy d
ull

During May and June, 1969, a geophysical survey was con-
ducted in the Charleston Mine area. This survey was subsequent to an
earlier test (note March 11, 1969, tests at Charleston Mine area). In
the earlier test,a penetration depth of 1,000 feet was not sufficient
to penetrate sulphides believed to lie below this area.

The survey area of interest includes Sections 19, 20, 29, 30,
31 and 32, Township 30 S; Range 22 E; Sections 5 and 6, Township 31 3,
Range 22 E; Sections 25 and 36, Township 30 S, Range 21 E; and part of
the Boquillas land grant west of Sections 25 and 36.

Generally of interest is a pediment area approximately six
miles southwest bf Tombstone, Arigzona. Several hills rise abruptly
from the pediment. One of these hills at the Charleston Mine is called
"Gum Drop" locally., The hill is primarily quartz latite and andesite,
ﬁnderlain by older volcanics and metasediments, West of "Gum Drop®
lie several more hills within the Boquillas land grant. Earlier
mapping by UBGS and cursory examination, indicate these hills to be
composed of Uncle Sam porphyry. Most of the low lying areas are mapped

as volcanics. However, in the mine area some sediments are observed.

™ West of Bronco Hill, to the south, several granodiorite ridges are

seen,
From the regional magnetic map, the Charleston Mine area
 appears to be an embayment of sediments and volcanics between two

large intrusive masses, One mass to the east underlying the entire
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Tombstone district appears to be granodiorite. The other intrusive
mass of granodiorite lies to the west in the San Pedro river valley.
This intrusive is‘exposed in several low mounds west of Bronco Hill,
The sedimentary section in the Charleston area mey be noted as a
magnetic low on the aerial magnetic map., Diamond Drill hole No. 2
shows the sedimentary section to be at least 3000 feet thick near the
Charleston mine,

From surface evidence, the rocks noted as Bronco Volcanics,
rather than being a distinct member, may in part be a hydrothermally
altered meta volcanic. Within this altered area numerous mineralized
shear gzones, quartz veins, quartz manganese veins and sericite zones
are noted. The general trend of these structures is North 4L5° East..
Initial geochemical tests indicate the quartz veins and near vicinity
to have abnormally higher values in copper, lead, zinc and silver;
whereas, the pyrite and sericite sones contain minor amounts. It would
seem that several stages of mineralization and alteration have taken
place in the area under investigation. The sericite and pyrite are
probably the most recent of any hydrothermal activity in the area and

may be the least significant economically.,

Drill Hole #2 Analysis

Drill hole #2 gives an excellent analysis of what rocks exist
in the sedimentary embayment of interest. From the core log it appears
~ that the altered volcanic section is appro ximately 800 feet thick.,
| These volcanics are highly altered with many bleacﬁédfibﬁés;«éome.sericite
and silicification. Mineralization with pyrite etc.'iappears to be minor,

No economic minerals of importance seem to be present in the volcanic
'..‘:) "x LU TR T T

section.
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The sedimentary section from 800 to 3000 feet are primarily
bedded quartzites, silt stones, tactites and arkose, Much hydrothermal
alteration is present. The bédding plane is approximately 50° to the
core axis,

Many sections of interesting mineralization are encountered in
drill hole #2, note enclosed log and assays. The following sections
are felt to be significant:

1005 - 1008 | 1850 - 1854
1028 - 1032 2261 - 2272
1175 - 1185 2515 - 2526
1726 - 1737 29L7 - 2961

The above sections are noted for their lead, zinc, or copper content

‘or the combination thereof. It is thought to be significant that

zoning appears to be prevelant downward. This is based on the increaging
copper 44, lead gine ratio. An 1820 foot assay for Au and Mo is noted.
These values added to the copper or lead zinc would be significant., It
is felt that the gold and molybdenum values should exist in the zones

herein mentioned., Assays in these sections would be warranted,

Drill Hole #1

At drill hole #1, the volcanic section appears to be about
330 feet thick. The bedding is more nearly 60° average to the core
axis. The sedimentary section in this hole is very similar to that in
hole #2,except the alteration associated with the mineralization is
less intense. Sericite is most abundant. Logs and~é§§é§§§?d#¥hg&g #1
are included in this report. B
Geophysical Survey o o
On the basis of stated preliminary assumptions, induced
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polarization and resistivity surveys were conduéted in the area of
interest. This consisted of two preliminary lines, note L., A. Hewitt ,/
‘report March 11, 1969. Four other traverse lines Tr 1, Tr 2, Tr 3 and v
Tr 4 were made over the area of interest. These four traverses cover
about 70,000 feet,using a nominal d epth penetration of less than 1000
feet, Ten depth profiles were also made in the area of interest.

The 1000 foot depth traverses were made primarily to ascertain
the general distribution of shallow sulphides. Three anomalies were
found whick are probably related to sulphides. (4, B, C.) Anomaly A
is coincident with a very strong altered and sheared zone in andesite.
Abundanﬁ sericite is noted along with many fractures containing limonite,
filling. The altered zone bears approximately North L5° East. A width
of 2000 feet and a length of 3000 feet is probably a good estimate of
the anomalous source limits. The depth to sulphides on this anomaly is
probably less than 200 feet, 2% snlphide is estimated. Several rock
samples over this anomaly suggested that the sulphide mineral is pre-
dominately pyrite.

Anomaly B, like A, lies on a strong sheared and altered area
striking approximately North 45° East. Like anomaly A; there ia sundgnt
sericite and limonite. Thedepth to sulphides on this anomaly is esti-
mated to be less than 200 feet also; 1% sulphide is estimated. Associated
with the altered zone underlying anomaly B are several quartz veins
bordering the south edge of the shear, Copper minerals; principally

. oxides, are associated with these quartz veins. Geochmical samples
over zone B contain anomalous amounts of copper. The’ copper v'ajlues .

S¥ ! ’ |> P ":
probably are associated with copper minerals in the quartz veins, rather

than with the pyrite mineralized altered zone. Tk sl
Anomaly C is a small anomaly at the Charleston Mine. This

anomaly appears to be associated with pyrite mineralization seen in the
old workings and in drill hole #l.
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Ten depth profiles were conducted to aetermine the presence of
sulphides in the sedimentary section below the volcanics. The profiles
were made with a two array system in order that maximum depth penetration
might be realized. All depth profiles, with the exception of DP3,
indfgated the presence of polarizable material. It is believed that the
predominate effect is related to metallic sulphides, primarily pyrite.
After examination of the core and the contained mineralization, it is
realized that the curves will not fit theoretical plots for a homogeneous
medium, The mineralization is very heterogeneous and therefore field curves
are at best a good approximation,as far as depth calculations and sul-
phide percentages are concerned. The following is a depth estimate and
percentage estimate for different probes, The percentages are based on

an infinite depth to the bottom of sulphides,

Probe No, Depth Percent Sulphides
#1 200 feet 1% or less
800 feet 1% but increases eastward
#2 1000 feet 1.5% increasing eastward
#3 . 800 feet 1% or less increasing eastward
7L 900 feet 1 to l.5%
> 1000 feet 1.5 to 2.0%
#6 800 feet 1% increasing south
#7 700 feet 1 to 2%

#8 200 feet 1% or less, deep section cannot
be determined e
i#9 300 feet or
less less than .3%
#10 500 feet 1%
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It appears that section 36 and southwestward is the principle
zone of interest. In the area outlined, a deep zone of sulphides seems
to be present, It is probable that this deeper zone of sulphide
mineralization is confined to a sedimentary section,which has been
highly altered and heavily mineralized locally. Though the sulphide
percentage estimates seem low; it is of little significance, considering
the type of potential ore body that might exist.,

It appears from the geologic data, drilling results and
geophysics that an area of mineralization has been found. The fact that
a large area may be mineralized is ol importance. However, we cannot
construct a geologic picture sufficiently good to give us specific
drilling targets, Based on what we know, it is required that a hole or
two be drilled in the area southeast of DDH#2 and possibly southwest.

In order that we test this mineralized zone and yet geologically tie to
DDH#2, a drill hole is recommended somewhere between Depth Profiles 4
and 5. The hole should be designed to drill at least 1000 to 2000 feet
into the mineraligzed sediments, If indeed DDH#L encounters economic
mineralization it appears a definite pattern be planned to utilize
geophysical hole probing to better guide a continued effort. Based on
the outcome of DDH#L, it should be considered that holes 1, 2, and 4 be
kept open for logging purposes with plastic pipe.

This property is probably typical of a new generation of
prospecting in North America. Exploration for new deposits at the depths
considered here taxes our present technology to the limit. However, the
' need for, and possibilities for, new deep seated deposits 13 high‘and _
should be rewarding, ‘

HEWITT ENTERPRISLS ,
by L. A. Hewitt [ . .
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During May and June, 1969, a geophysical survey was con=-
. Htaring Lealin ot
ducted in the(\harleston Mine area;, This survey was subsequent to an
earlier test (note March 11, 1969, tests at Charleston Mine area), <In
the earlier test, a penetration depth of 1,000 feet was not sufficient
to penetrate sulphides believeéhgs lie below this areaJ
(<PThe survey area of interest includes Sections 197 20, 29, 30,

31 and 32, Township 30 S, Range 22 E; Sections 5 and 6, Township 31 3,
Range 22 E; Sections 25 and 36, Township 30 S, Range 21 E; and part of
the Doquillas land grant west of Sections 25 and 36, ) ol

Generally of interest is a pedimeat area approximately six
miles southwest of Tombstone, Arizona. Several hills rise abruptly
from the pediment, One of these hills at the Charleston Mine is called
"Gum Drop" locally. The hill is primarily quartz latite and andesite,
ﬁnderlain by older volcanics and metasediments, West of "Gum Drop"
lie several more hills within the Boquillas land grant. Earlier
mapping by USGS and cursory examination, indicate these hills to be
composed of Uncle Sam porphyry. lMost of the low lying areas are mapped

as volcanics. However, in the mine area some sediments are observed,

) West of Bronco Hill, to the south, several granodiorite ridges are

8een,
o ¥
[ From the regional magnetic map, the Charleston Mine area
) aprears to be an embayment of sediments and volcardes between two

large intrusive masses, One mass to the east underlying the entire
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/ﬁ The sedimentary section from 800 to 3000 feet are primarily
bedded quartzites, silt stones; tactites and arkose, Much hydrothermal
alteration is present. The bedding plane is approximately 50° to the
core axis,

Many sections of interesting mineralization are encountered in
drill hole #2, note enclosed log and assays. The following sections
are felt to be significant:

1005 - 1008 1850 - 1854
1028 - 1032 2261 - 2272
1175 - 1185 2515 - 2526
1726 - 1737 2947 - 2961

The above sections are noted for their lead, zinc, or copper content

or the combination thereof, It is thought to be significant that

zoning appears to be prevelant downward. This is based on the increading
copper 4g lead zinc ratio. An 1820 foot assay for Au and Mo is noted.
These values added to the copper or lead zinc would be significant. It
is felt that the gold and molybdenum values should exist in the zones

herein mentioned. Assays in these sections would be warranted.

Drill Hole #1

At drill hole #l, the volcanic section appears to be about
330 feet thick, The bedding is more nearly 60° average to the core
axis. The sedimentary section in this hole is very similar to that in
hole #2,except the alteration associated with the mineralization is
less intense. Sericite is most abundant. Logs and assaya f@r hole #1
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are included in this report:/
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Tombstone district appears to be granodiorite., The other intrusive
mass of granodiorite lies to the west in the San Pedro river valley.
This intrusive is prosed in several low mounds west of Bronco Hill,
The sedimentary section in the Charleston area may be noted as a
magnetic low on the aerial magnetic map, Diamond Drill hole No. 2
shows the sedimentary section to be at least 3000 feet thick near the
Charleston mine.)

From surface evidence, the rocks noted as Bronco Volcanics,
rather than being a distinct member, may in part be a hydrothermally
altered meta volcanic, Within this altered area numerous mineralized
shear gzones, quartz veins, quartz manganese veins and sericite zones
are noted. The general trend of these structures is Korth 45° East,
Initial geochemical tests indicate the quartz veins and near vicinity
to have abnormally higher values in copper, lead, zinc and silver;
whereas, the pyrite and sericite zones contain minor amounts, It would
seem that several stages of mineralization and alteration have taken
place in the area under investigation. The sericite and pyrite are
probably the most recent of any hydrothermal activity in the area and
may be the least significant economically.

0’»142‘

. ( Drill Hole #2 Analysis

Drill hole #2 gives an excellent analysis of what rocks exist

in the sedimentary embayment of interest. From the core log it appears

~ that the altered volcanic section is approximately 800 feet thick.

BROZUNC YTy

These volcanics are highly altered with many bleachgdﬁzqggmyggqqgﬁg&pﬁcite
and silicification. Mineralization with pyrite etc. appears te be minor,
, No economic minerals of importance seem to be yresent in the volcanic

SECEITAZD
section, )
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polarigation and resistivity surveys were conducted in the area of
interest. This consisted of two preliminary lines, note L, A. Hewitt
report March 11, 1969. Four other traverse lines Tr 1, Tr 2, Tr 3 and
Tr 4 were made over the area of interest. These four traverses cover
about 70,000 feet,using a nominal d epth penetration of less than 1000
feet, Ten depth profiles were also made in the area of interest.

The 1000 foot depth traverses were made primarily to ascertain
the general distribution of shallow sulphides, Three anomalies were
found ¥f§¥ick are probably related to sulphides. (a4, B, C.) Anomaly A
is coincident with a very strong altered and sheared zone in andesite.
Abundant sericite is noted along with many fractures containing limonite.
filling. The altered zone bears approximately ﬁorth L5° East. A width
of 2000 feet and a length of 3000 feet is probably a good estimate of
the anomalous source limits, The depth to sulphides on this anomaly is
probably less than 200 feet, 2% sulphide is estimated., Several rqck
samples over this anomaly suggested that the sulphide mineral is pre-
dominately pyrite,

Anomaly B, like A, lies on a strong sheared and altered area
a.triking approximately North 45° East., Like anomaly A, there iaaundgnt
sericite and limonite. Thedepth to sulphides on this anomaly is esti-

mated to be less than 200 feet also, 1% sulphide is estimated. Associated

with the altered zone underlying anomaly B are several quartz veins
bordering the south edge of the shear, Copper minerals, principally
oxides, are associated with these quartz veins. Geochemical samples
over zone B contain anomalous amounts of copper. The copper yg_}ngg

probably are associated with copper minerals in the quarts veins, rather

) than with the pyrite mineralized altered zone, P

' ﬁ.\.j- )
Anomaly C is a small anomaly.,%t the Chgrlestqqﬁ.mlpg., This
: o 0 ol WO 0 { B L O A (B
anomaly appears to be associated with pyrite mineralization seen in the
old workings and in drill hole #l.



. | wdf/ . | )
(}an d:pth profiles were conducted to determine the presence of

sulphides in the sedimentary section below the volcanics. The profiles
were made wdth @ Wo array system in order that maximum depth penetration
might be realized. All depth profiles, with the exception of DP3,
indigated the presence of polarizable material. It is believed that the
predominate effect is related to metallic sulphides, primarily pyrite.
After examination of the core and the contained mineralization, it is
realized that the curves will not fit theoretical plots for a homogeneous
medium. The mineralization is very heterogeneous and therefore field curves
are at best a good approximation,as far as depth calculations and sul=-
phide percentages are concerned£:7Theﬁggglowing is a depth estimate and
percentage estimate for different probes, The percentages are based on

an infinite depth to the bottom of sulphides.)

i SEE

/ Probe No. Depth Percent Sulphides
51 | 200 feet 1% or less
800 feet 1% but increases eastward
i 1000 feet 1.5% increasing eastward
#3 : 800 feet 1% or less increasing eastward
#h 900 feet 1 to 1.5%
W5 1000 feet 1.5 to 2.0%
{ 76 800 feet 1% increasing south
¢ #7 700 feet 1 to 2%

8 200 feet 1% or less, deep section cannot

be determinedt*?“'@
#9 300 feet or R T
less less than 3%
#10 500 feet 14 A

2o



A

S ~6- |

(?t appears that section 36 and southwestward is the principle
zone of interest. In the area outlined,a deep zone of sulphides seems
to be present, It is probable that this deeper zone of sulphide
mineralisation is confined to a sedimentary section,which has been
highly altered and heavily mineralized locally. Though the sulphide
percentage estimates seem low; it is of little significance, considering
the type of potential ore body that might existl]

It appears from the geologic data, drilling results and
geophyslcs that an area of mineralization has been found. The fact that
a large area may be mineraliszed is of importance. However, we cannot
construct a geologic picture sufficiently good to give us specific
drilling targets. Based on what we know, it is required that a hole or
two be drilled in ;he arqusouzg;ast of DDH#2 and possibly southwest.

In order that we test this mineralized zone and yet geologically tie to
DDH#2, a drill hole is recommended somewhere between Depth Profiles 4
and 5, The hole should be désigned to drill at least 1000 to 2000 feet
into the mineralized sediments, If indeed DDH#L encounters economic
mineralization it appears a definite pattern be planned to utilize
geophysical hole probing to better guide a continued effort. Based on
the outcome of DDH#L, it should be considered that holes 1, 2, and 4 be
kept open for logging purposes with plastic pipe,

This property is probably typical of a new generation of
prospecting in North America. Explorat ion for new deposits at the depths

considered here taxes our present technology to the limit, However, the

" need for, and possibilities for, new deep seated-deﬁééiﬁg-iﬁfﬁiéh and

'_f;.

should be rewardingg il

HEWITT ENTERPEISES i
by L. A. Hewitt
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~ TIME - SHARING
> GOMPUTER GEOPHYSICS
~ AERIAL SURVEYS

]

COMPUTER
’ LUFI/HTE




AIRI-:EORNE GEOPHYSICAL ACQUISITION AND REDUCTION
SURFACE TO SURFACE CALCULATIONS

™ PROFILE ANALYSIS OF FIELD GEOPHYSICAL DATA
. UPWARD CONTINUATION OF CONSERVATIVE FIELD DATA

(MAGNETIC, GRAVITATIONAL, ETC.)

DOWNWARD CONTINUATION OF CONSERVATIVE FIELD DATA
(MAGNETIC, GRAVITATIONAL, ETC,)

COMPILATION OF DATA-CURVES FOR INTERPRETATION OF
FIELD RESULTS

" COMPILATION OF DATA-TABLES FOR INTERPRETATION OF

FIELD RESULTS

THEORETICAL AND EMPIRICAL STUDIES WITH ~ RESISTIVITY
AND INDUCED POLARIZATION DATA, USING VARIOUS SUB-
SURFACE GEOMETRICS AND ELECTRODE ARRAYS

PLOT ROUTINES FOR PROFILE DATA, WITH DERIVATIVES

. GRAVITY DATA, WITH HIGHER ORDER ANALYSIS

() GRIDDED DATA'IN RAW OR DIFFERENTIAL FORM
" SOLUTION OF SUBSURFACE PROBLEMS

ANALOG AND DIGITAL PLOTTING

DISPLAYS ON CRT OF ANALOG COMPUTED CONSERVATIVE
FIELDS, (MAGNETIC, GRAVITY, ETC.)

CONTOURING DATA (PRINTED ON CALCOMP PLOTTER)

GRID INTERPOLATION AND CONTOURING ROUTINES

DERIVATIVES, HIGHER ORDER POLYNOMIAL SURFACES

SECOND DEGREE MAGNETIC AND GRAVITY CURVES OR TABU-
LATIONS WITH DERIVATIVES

ELECTROMAGNETIC PROSPECTING DATA SOLUTJONS

PROCESSING AND CORRECTING OF RAW FIELD DATA, SUCH AS
GRAVITY, SEISMIC, AND MAGNETIC

ANALYSIS OF DISTRIBUTION FOR SEARCH FOR ANOMALOUS

" PATTERN,

. SPECTRAL ANALYSIS OF TIME (SCINTILLOMETER)

NOISE ERRADICATION AND FILTERING BY COMMUNICATIONS
THEORY TECHNIQUE AND NUMERICAL METHODS

MAP ANALYSIS

BEST-FIT POLYNOMIAL SURFACE METHODS, DERIVATIVES

TERRAIN CORRECTION PROBLEMS, FOR SURFACE AND SUB-
SURFACE GRAVITY CORRECTIONS

REGIONAL CORRECTION FOR MAGNETIC AND GRAVITATIONAL
MAPS

RESISTIVITY MODEL PLOTTING

HIGHER ORDER EQUATION SOLVING

RESISTIVITY AND I.P. FIELD DATA

TREND SURFACE ANALYSIS

_REGIONAL CORRECTIONS OF DATA TAKING INTO ACCOUNT BIAS

DESIGN OF AN OPTIMUM DRILLING GRID

“““CRITICAL PATH SCHEDULING

LINEAR PROGRAMMING (INCLUDING PERT/COST)
MATHEMATICAL MODEL PROCESS

ENGINEERING APPLICATIONS

COORDINATES OF DRILL DATA

“COORDINATES DATA PLOT
\_JOMPOSIT ASSAY

ASSAY PLOT

CONTOUR PLOT OF RANDOM DATA

CONTOUR PLOT OF GRID DATA

INFLUENCE FUNCTIONS FOR ASSAY ANALYSIS

~SMOOTH SURFACE INTERPOLATION

MOOTH SURFACE

“POLYGON PLOTTER

POLYGON BLOCK CONVERSION

ORE RESERVE ESTIMATION USING NUMEROUS METHODS
ATRIANGULATIONS, POLYGON, STATISTICAL)
FINANCIAL ANALYSIS OF MINES

D/%

APPLICATIONS IN MINE DESIGN AND DEVELOPMENT

CALCULATE PIT LIMITS AND PIT EXPANSION

SURVEYING CALCULATIONS

OPTIMIZE PRODUCTION FOR CONTROLLED GRADES

OPTIMUM MINING AND UPGRADING OPERATIONS

OPTIMUM OPEN PIT DESIGN

OPTIMIZE AND CONTROL HAULAGE SYSTEMS

OPTIMUM BENCH HEIGHT

OPTIMUM CUT-OFF GRADE

OPTIMUM PRODUCTION RATE

MAPS OF ORIGINAL DATA SUBDIVIDED INTO EACH
BENCH

MAPS OF EVALUATED DATA FOR EACH PRODUCTION
BLOCK IN EACH BENCH

STOCKPILE MATERIAL CALCULATION

WASTE-ORE REQUIREMENTS

DRILL HOLE DATA PROCESSING

ORE RESERVES FOR VARIOUS CUT-OFF GRADES BY
BENCH

FUTURE DRILLING REQUIREMENTS PLANNING

NUMEROQUS PIT SLOPES

NUMERQUS BENCH REFERENCE ELEVATIONS

GRADE REQUIREMENTS TO THE MILL

USE OF GEOLOGICAL DATA FOR ORE RESERVES
AND PLANNING

PRODUCTION SCHEDULING

ORE BLENDING AND GRADING

PROCESS CONTROLS

FEASIBILITY STUDIES

ECONOMIC EVALUATION

DESIGN OF CONTROL SYSTEM

CUTAND FILL CALCULATIONS

3V :’:? PICAL AND NUMERICAL ANALYSEIN

M UL TIPLE REGRESSION ANALYSIS

MULTIPLE CORRELATION ANALYSIS

SIMPLE LINEAR REGRESSION

QUADRATIC REGRESSION FOR 2 AND 3 INDEPEN-
DENT VARIABLES

QUADRATIC REGRESSION EVALUATION

ANALYSIS OF VARIANCE

QUADRATIC EQUATION CONTOUR PLOT

POLYNOMIAL REGRESSION (X+Y) WITH INTERACTIONS
AND EVALUATION

FREQUENCY DISTRIBUTIONS ANALYSIS

GENERAL REGRESSION EVALUATION

REGRESSION WITH STANDARD ERRORS OF FORECASTS

SOLUTION OF SIMULTANEQUS LINEAR EQUATIONS

MATRIX MANIPULATION PACKAGE

LEAST SQUARES POLYNOMIAL CURVE FIT

CURVE FITTING PROGRAM

ORTHOGONAL POLYNOMIALS

EIGENVALUES

LINEAR REGRESSION ANALYSIS OF COMBINATIONS
OF VARIABLES

EXPONENTIAL CURVE FITTING PROGRAM

NON-LINEAR CURVE FITTING PROGRAM

TIME SERIES ANALYSIS

FACTOR ANALYSIS

STATISTICAL ANALYSIS OF DATA FOR PATTERN
RECOGNITION

AUTOCORRELATION ANALYSIS

STATISTICAL ANALYSIS OF DRILL-HOLE DATA

CHI-SQUARE TEST FOR FIT OF POISSON, NEGATIVE
BINOMINAL, LOGARITHMIC, T DISTRIBUTION,
LOGNORMAL DISTRIBUTION

Vi b Py



® COMPUTER
UPPATE

COMPUTER UPDATE PROVIDES VALUABLE TOOLS

COMPUTER UPDATE USES RECOGNIZED PROCEDURES FOR THE PERFORMANCE OF AN AIRBORNE
SURVEY AS AIDS TO GEOLOGICAL MAPPING.

A DETAILED GROUND AIRBORNE SURVEY IS A PERMANENT RECORD OF A SET OF FACTS AND
INCREASES IN VALUE AS MORE BECOMES KNOWN ABOUT THE GEOLOGY AND AS NEW TECHNIQUi*S
ARE INCORPORATED BECAUSE THESE FACTS CAN THEN BE EXAMINED IN THE LIGHT OF THE NEW
KNOWLEDGE WHICH HAS BEEN BROUGHT FORTH. THE AIRBORNE SURVEY USUALLY CONTAINS
MUCH MORE INFORMATION THAN CAN BE EXTRACTED AT THE FIRST INTERPRETATION, AND
THROUGH THE USE OF COMPUTER ANALYSIS AND PROGRAMS DESIGNED TO RESTUDY THE DATA
WITH DIFFERENT PROGRAMS, IT BECOMES QUICKLY AND ACCURATELY A TOOL FOR FUTURE
INTERPRETATION. THE WORK DONE MAY STILL BE AS USEFUL 10, 20 OR 50 YEARS IN THE FUTURE
ASIT IS AT THE TIME THE ORIGINAL FACTS ARE RECORDED.

AIRBORNE MAPPING CAN REVEAL MAJOR INFORMATION WHICH IS NOT READILY APPARENT IN
EARLY STAGES OF GROUND MAPPING AND WHICH CANNOT BE RECOGNIZED IN THE FIELD.

INFORMATION AND IDEAS PROVIDED BY DIGITAL SURVEYS MAKE MAJOR CONTRIBUTIONS TO
MINERAL OR OIL EXPLORATION PROGRAMS. THE INTERPRETATION OF A DIGITAL MAP REQUIRES
THE CLOSEST COOPERATION BETWEEN A TEAM OF GEOLOGISTS AND GEOPHYSICISTS.

THE HIGH SENSITIVITY INSTRUMENTS HAVE ALSO NECESSITATED THAT THE SURVEY'S DATA BE
DIGITALLY RECORDED IN ORDER TO MAKE FULL USE OF THE HIGHER RESOLUTION AVAILABLE.
THIS WILL PERMIT THE COMPILATION OF THE MAPS TO BE AUTOMATED AS MUCH AS POSSIBLE.

AS NEW METHODS COME OUT YOUR INFORMATION WOULD BE IN A FORM INTELLIGIBLE TO THESE NEW
METHODS.




HX

&

AERIAL SURVEYS

COMPUTER UPDATE’S AIRBORNE ACQUISITION CONSISTS OF THREE METHODS IN GENERAL.
PHASE ONE

AN AIRPLANE EQUIPPED WITH SUCH INSTRUMENTS AS MAGNETOMETER, SCINTELLOMETER, RADAR
ALTIMETER, AND A CAMERA FOR STRIP PHOTOGRAPHY. THE OUTPUT OF THESE INSTRUMENTS
IS IN ANALOG FORM. IF A MOSAIC IS AVAILABLE OF THE GROUND TO BE FLOWN, THIS IS
OBTAINED. IF NOT, ONE IS PREPARED. FLIGHT LINES ARE DRAWN OVER THIS MOSAIC AND CORREC-
TION TIES ARE DETERMINED. AS THE FIELD IS BEING FLOWN, THE STRIP CAMERA IS RECORDING
EXACTLY WHERE THE AIRPLANE IS WITH RESPECT TO THE GROUND. THE CAMERA IS ALSO
RECORDING THE NUMBER CORRESPONDING TO OUR INSTRUMENTS’ DATA.
FROM THIS POINT PREVIOUS TO THE COMPUTER, LARGE AMOUNTS OF HAND REDUCTION HAS BEEN
NECESSARY. COMPUTER UPDATE HAS USED THE COMPUTER AS A TOOL ALONG WITH A DIGITIZER
TO SPEED UP THE JOB OF DATA REDUCTION OF FLIGHT INFORMATION. THE OUTCOME IS IN
. THE FORM OF CONTOURED MAPS.

PHASE TWO
IN ADDITION TO THE EQUIPMENT IN PHASE ONE WE ADD A RECORDER AND A MULTIPLEXER TO
THE EQUIPMENT ON THE PLANE. THIS GIVES US THE INFORMATION IN A FORM READILY AVAILABLE TO
THE COMPUTER. WE THEN DIGITIZE OUR GROUND CONTROL AND MERGE THIS WITH THE FLIGHT
INFORMATION TO GIVE US OUR COMPUTER OUTPUT OF CONTOURED MAPS. WITH THIS METHOD, WE
- ALSO HAVE THE CAPABILITY OF CORRECTING, WHILE YET IN THE COMPUTER FOR SUCH THINGS

© AS ALTITUDE.

DOWN TO EARTH RESULTS
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PHASE THREE
THE ADDITION OF DOPPLER RADAR TO THE EQUIPMENT OF PHASE TWO AND PUTTING THIS INFORMA-

TION ALSO ONTO TAPE GIVES US THE FLEXIBILITY OF KNOWING WHERE THE AIRPLANE IS WITH
RESPECT TO A POINT ON THE GROUND. THIS, ALONG WITH SOME CAMERA CONTROL, PROVIDES US
WITH AN ALMOST COMPLETELY COMPUTERIZED METHOD OF DATA REDUCTION OF AIRBORNE
INFORMATION. PHASE THREE IS VERY FLEXIBLE. WE CAN HANDLE SITUATIONS WHERE OFFSHORE
AIRBORNE MEASUREMENTS ARE BEING TAKEN WITHOUT THE USE OF THE MORE EXPENSIVE
SHORAN. :

COMPUTER UPDATE HAS SPENT A GREAT DEAL OF TIME AND MONEY WORKING OUT THESE SYSTEMS
AND HAS HAD TO SOLVE MANY PROBLEMS SUCH AS NOISE ERRADICATION, AND EXTRANEOUS

INFORMATION. .
COMPUTER UPDATE SUCCESSFULLY DEVELOPS, MONITORS AND EXECUTES THE SYSTEMS NECESSARY
FOR QUALITY AIRBORNE DATA ACQUISITION. THROUGH THE USE OF SPECIALLY INSTRUMENTED
AIRCRAFT COMPUTER UPDATE GIVES ASSURANCE OF THE LATEST RECOGNIZED THEORETICAL

STUDIES WHICH ALLOWS COMPUTER UPDATE TO MAINTAIN STANDARDS THAT ARE AGGRESSIVE,
LEADING TO A RELIABLE REPUTATION AND GROWING TO MEET EVER INCREASING COMPETITIVE
DEMANDS. SUCH STANDARDS OF DATA ACQUISITION ALLOW FOR MAXIMUM QUALITY IN DATA
REDUCTION AND INTERPRETATION OF SCIENTIFIC AND GEOLOGICAL STUDIES.

THE DATA ACQUISITION CAPABILITY OF COMPUTER UPDATE IS AN EXTENSION OF THE APPLICATION

OF MATHEMATICAL AND COMPUTER TECHNIQUES FOR THE IMPROVEMENT OF MINERAL, OIL AND WATER
EXPLORATION AND AIR POLLUTION. PROPERTY EVALUATION, FUEL EXPLORATION AND ALL AIRBORNE

GEOPHYSICAL AND SCIENTIFIC EXPLORATIONS.

THE NEED FOR HIGHER QUALITY INFORMATION NECESSITATES THE APPLICATION OF COMPUTERS

IN ORDER TO MAXIMIZE PROFITS. COMPUTER UPDATE’S EXTENSIVE AERO SURVEYS RESULT IN A
BETTER UNDERSTANDING OF THE STRUCTURE AND ROCK COMPOSITIONS OF THE EARTH'S CRUST.
THIS ALLOWS GEOLOGISTS AND GEOPHYSICISTS TO HAVE A BASIS FOR CONFIRMING GEOLOGICAL FEA-

TURES WHICH HERETOFORE HAVE BEEN OBSCURE.

USE COMPUTER COMPATIBLE METHODS



AERO MAGNETIC SURVEYS

IN AERIAL SURVEYING THE MAGNETOMETER IS FLOWN BACK AND FORTH AT A FIXED SPECIFIED
ALTITUDE ALONG A SERIES OF PREDETERMINED FLIGHT LINES. THESE ARE GENERALLY CHOSEN
TO RUN AT RIGHT ANGLES TO THE MAIN TREND OF GEOLOGICAL FEATURES, AND THEY ARE
PARALLEL TO EACH OTHER AT VARYING INTERVALS. AS THE SURVEY PROGRESSES, THE BASE-VALUE
OF THE MAGNETOMETER MAY DRIFT AND THE EARTH'S FIELD CHANGE IN SFRENGTH, ACCORDINGLY -
THE SURVEYOR ALSO FLIES A NUMBER OF CONTROL LINES ACROSS THE PATTERN, RAPIDLY '
OBTAINING A SET OF SECOND READINGS AT THE INTERSECTION WITH THE FLIGHT LINES. THESE

- ’ALUES ARE USED TO CORRECT FOR DRIFT IN THE INSTRUMENT AND THE FIELD
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GEOPHYSICAL DATA REDUCTION

IN ORDER TO PROPERLY EVALUATE THE FEASIBILITY OF MARGINAL VENTURES, MORE AND MORE
INFORMATION MUST BE EXTRACTED FROM AVAILABLE DATA. THIS NEED FOR HIGHER QUALITY
INFORMATION NECESSITATES THE APPLICATION OF COMPUTER ORIENTED TE CHNIQUES IN ORDER
TO MAXIMIZE PROFITS AND MINIMIZE ERROR DUE TO OUTMODED METHODS OF DATA EXTRACTION.
THE DATA PROCESSING AND ANALYSIS OF COMPUTER UPDATE IS AN EXTENSION OF THE APPLICA-
TION OF MATHEMATICAL AND COMPUTER TECHNIQUES.

GEOPHYSICAL DATA REDUCTION IS PARTICULARLY AMENABLE TO AUTOMATIC COMPUTATION
BECAUSE OF THE QUANTITATIVE NATURE OF THE DATA. RESULTS CAN BE MADE AVAILABLE TO
FIELD PERSONNEL OR RESEARCHERS QUICKLY BECAUSE OF THE ACCURACY AND SPEED OF
COMPUTERS. FROM DETERMINATION OF THE TYPE OF SOURCE DATA AVAILABLE, COMPUTER UPDATE
CAN DETERMINE FROM THE USER'S REQUIREMENTS AND OPERATIONAL PLANS THE PATTERN OF
EACH STEP IN DATA TRANSMISSION FROM SOURCE TO ULTIMATE USER. THIS ANALYSIS CAN THEN
BE NOTED AND ANALYZED BY THE COMPUTER TO DETERMINE THE PATTERN OF REPORTS AND
DATA REDUCTION BY A SYSTEM CAPABLE OF PROCESSING VOLUMES OF INFORMATION SMOOTHLY
AND RAPIDLY.

SAVE TIME AND COSTS




REDUCTION OF EXISTING DATA

UNNUMBERED AMOUNTS HAVE BEEN SPENT BY MANY CORPORATIONS AND INDIVIDUALS FOR
GEOPHYSICAL DATA WHICH HAS BEEN PROCESSED INTO CONTOUR MAPS. IT IS NOW POSSIBLE
" THROUGH SOPHISTICATED, AUTOMATED METHODS TO REDIGITIZE THIS INFORMATION AND EXPOSE

—? IT TO A MORE EXACT SCRUTINY REVEALING EVALUATIONS THAT WERE PREVIOUSLY NOT
POSSIBLE BECAUSE OF LIMITED DATA INTERPRETATION.
SOME OF THESE BINDING LIMITATIONS CAN BE REMOVED THROUGH COMPUTER UPDATE’S
EXPANDED KNOWLEDGE OF DATA REDUCTION. NUMERICAL ANALYSES WILL BE AUTHORITA-
TIVELY PERFORMED BY COMPUTER UPDATE’S QUALIFIED STAFF IN COMPUTER KNOW-HOW AND
WITH THE AID OF A MOST UP-TO-DATE, TIME-SHARING COMPUTER SYSTEM COMPUTER UPDATE
WILL AFFORD THE OWNER OF THE DATA A DEEPER INSIGHT INTO THE VALUE OF HIS AVAILABLE
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SCINTILLOMETER DATA ACQUISITION

THE SCINTILLOMETER IS FAST BECOMING A TOOL FOR FINDING BOTH MINERALS AND OIL. IN
MINERALS IT IS CONCERNED WITH THE RADIO-ACTIVE PROPERTIES OF MINERALS. IN OIL IT IS
CONCERNED WITH THE VOIDS OF RADIO-ACTIVE PARTICLES AT THE SURFACE OF THE EARTH.
COMPUTER UPDATE IS PRESENTLY CARRYING OUT RESEARCH WITH THE SCINTILLOMETER SINCE

WE EXPECT IT TO BE OF EVER INCREASING IMPORTANCE IN GEOPHYSICS IN GENERAL.

THE PURPOSE OF CAREFUL AIRBORNE DATA ACQUISITION AND REDUCTION OF THE VARIOUS
INSTRUMENTS MENTIONED IS TO PROVIDE A BASIS FOR STUDY AND DECISIONS. THIS NOW WILL GIVE
ONE A NECESSARY TOOL TO PROCEED WITH THE MORE ABSOLUTE, BUT MORE EXPENSIVE GROUND
WORK. COMPUTER UPDATE, THROUGH ITS SUBSIDIARIES AND ASSOCIATES CAN OFFER SUCH
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OUTLINE OF SOME COMPUTER UPDATE COMPUTER TECHNIQUES

AUTOMATIC DIGITIZING OF FLIGHT INFORMATION
AUTOMATIC DIGITIZING OF MAPS
COMPUTER REDUCTION OF AIRBORNE DATA
PROFILE PRINTOUTS

ANALOG PLOTTING

DIGITAL PLOTTING

DATA-TABLES

EXPANDING DATA

SHRINKING DATA

STATISTICAL ANALYSIS

ANALYSIS OF DISTRIBUTIONS

PROFILE ANALYSIS

MAP ANALYSIS

POINT TO SURFACE CALCULATIONS
SURFACE TO SURFACE CALCULATIONS
HIGH ORDER EQUATION SOLVING

SQUEEZE MORE INFORMATION OUT OF ORIGINAL DATA

RECYCLE . -
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COMPUTER GRAPHICS

TO ASSIST IN EVALUATION OF COLLECTED DATA WE OFFER COMPUTER GRAPHIC SERVICES WHICH
PROVIDE A RAPID AND ECONOMIC CORRELATION OF QUANTITATIVE DATA SUCH AS MAGNETIC,
GRAVITY, SEISMIC, ALTIMETER, INDUCED POLARIZATION AND OTHER DATA IN THE FORM OF GRID
AND CONTOUR MAPS, PROFILES AND COMBINED QVERLAYS AND MANY OTHER FORMS OF GRAPHIC
REPRESENTATION OF ACQUIRED DATA. THESE GRAPHICS ARE GENERATED AS NORMAL OUTPUT
OF HARDWARE COMPATIBLE CAPABILITIES AND SERVE THE USER IN BETTER UNDERSTANDING THE
ACCENTUATION OF GEOPHYSICAL ANOMALIES.

EXTRACT MORE FROM YOUR DATA




GEOPHYSICAL TIME-SHARING

COMPUTER UPDATE OFFERS, FOR THE FIRST TIME IN THE WESTERN STATES, THE TIME-SHARING
ADVANTAGE OF A PDP 10 SYSTEM. COMPUTER UPDATE PROVIDES GENERAL PURPOSE TIME-SHARING
WITH MULTIPLE CORE SWAPPING. :

COMPUTER UPDATE’S TIME-SHARING SYSTEM IS VERY MUCH AVAILABLE AND TIME TESTED. WE
ARE NOT PROMISING A SYSTEM WHICH WILL BE AVAILABLE, OR A SECOND GENERATION COMPUTER
TRYING TO TIME-SHARE: WE ARE TIME-SHARING WITH TIME TESTED SOFTWARE ON A

COMPUTER THAT WAS DESIGNED AS A TIME-SHARING COMPUTER.

WE OFFER A THIRD GENERATION TIME-SHARING SERVICE WITH INTERACTIVE MULTIPLE LANGUAGE
ADVANTAGES.

COMPUTER UPDATE’S PDP 10 SYSTEM IS A MULTIUSER, MULTIPROGRAMMING SYSTEM WHEREIN
MULTIPLE INDEPENDENT PROGRAMS SHARE TIME AND MEMORY SPACE. THE PDP SYSTEM IS
ESPECIALLY DESIGNED TO ACCOMMODATE CONVERSATIONAL BATCH PROCESSING AND REAL-TIME
JOBS CONCURRENTLY.

HARDWARE-SOFTWARE FLEXIBILITY

COMPUTER UPDATE'S FULLY INTEGRATED HARDWARE-SOFTWARE ALLOWS FOR OPTIMUM USER
FLEXIBILITY.

COMPUTER UPDATE CAN INCORPORATE ANY SET OF PERIPHERAL DEVICES OF A MULTIUSER,
MULTIPROGRAMMING CONFIGURATION THROUGH OUR TERMINAL SYSTEMS DIVISION.

AS A USER YOU ARE NOT LIMITED TO ONE INFLEXIBLE LANGUAGE, BUT YOU MAY CHOOSE FROM
OVER SIXTY FULLY INTERACTIVE LANGUAGES.

A SOPHISTICATED INTEGRATED HARDWARE-SOFTWARE SYSTEM GIVES THE USER A COMPLETE
SERVICE THAT MEETS THE VARIED DEMANDS OF USER REQUIREMENTS.

COMPUTER UPDATE’S PDP 10 SYSTEM IS GEARED TO A WIDE RANGE OF APPLICATIONS THAT
REQUIRE INTERACTIVE TIME-SHARING SERVICES, CONCURRENT INPUT/OUTPUT AND FAST COMPU-
TATION.

TIME-SHARING IS A TOOL, NOT A TOY.



COMPUTER UPDATE TIME-SHARING ADVANTAGES

POWERFUL JOB-ORIENTED TIME-SHARING PERFORMANCE WITH 36-BIT WORDS FOR HIGH SINGLE
WORD PRECISION. WITH 366 INSTRUCTIONS MAKING ONE HOUR OF OUR PDP 10 TIME WORTH
THREE TO ELEVEN HOURS OF OTHERS’ SERVICES. OUR COMPUTER CONTAINS OVER 360 MAJOR
INSTRUCTIONS WHICH MAKE THE PROGRAM SHORTER, MAKE PROGRAMS RUN FASTER AND
OCCUPY LESS STORAGE.

WITH THE POWER OF THE ORDER CODE WE PERFORM PROBLEMS WITH FEWER INSTRUCTIONS BY
APPLYING FULL PDP PERFORMANCE. YOU, AS A USER, CAN EXPERIENCE FASTER JOB RESPONSE
TIME, MORE CONVENIENT OPERATION AND DIFFERENT CATEGORIES OF TASKS RANGING FROM AN
INTERACTIVE “CONVERSATIONAL” MODE TO ENTERING DATA FOR PROCESSING AND FINAL OUTPUT.

ADVANTAGES
NO LONG DISTANCE COSTS
SOPHISTICATED I/0O SOFTWARE
QUICK TERMINAL RESPONSES
POWERFUL JOB-ORIENTED FEATURES
HIGH-SPEED PROGRAM SWAPPING

32K (36-BIT WORD) EXPANDABLE TO 256K
36-BIT WORDS PROVIDE HIGH ACCURACY SINGLE PRECISION
366 INSTRUCTIONS INCLUDING
ALL BOOLEAN OPERATIONS
PROGRAMMED OPERATIONS
IMMEDIATE OPERATIONS
FLEXIBLE BYTE MANIPULATION
FLOATING POINT
MULTILEVEL INDIRECT ADDRESSING
MULTILEVEL INDEXING
16 GENERAL PURPOSE REGISTERS
16 ACCUMULATORS
15 INDEX REGISTERS
HIGH SPEED PROGRAM LOOPS
TIME PROVEN SOFTWARE
OVER 1,000,000 CONSOLE HOURS EXPERIENCE

YOU ARE AS CLOSE AS YOUR TELEPHONE



SYSTEM PROGRAMS

AID -

RESEARCH ORIENTED CONVERSATIONAL LANGUAGE FOR THE SCIENTIST AND ENGINEER.
LANGUAGE IS DIRECT AND EASY TO LEARN.

FORTRAN IV
ASA STANDARD SINGLE-PASS COMPILER WITH HIGHLY OPT. IMIZED OBJECT CODE. FULLY EX-

PLOITS OUR POWERFUL INSTRUCTION SET.

MACRO ASSEMBLER
FLEXIBLE DEVICE INDEPENDENT ASSEMBLY LANGUAGE WI TH SOPHISTICATED MACRO

INSTRUCTION FACILITIES. MACRO HAS MANY SPECIAL DATA GENERATING, CONDITIONAL
ASSEMBLY, LISTING AND CONTROL PSEUDO-OPERA TIONS.

PIP(Peripheral Interchange Program)
TRANSFERS ALPHANUMERIC OR BINARY DATA FROM OR TO ANY I/0 DEVICE WITH OPTIONAL

EDITING, SEQUENCING, MERGING, AND SYNTAX CHECKING FEATURES.

TECO
PERFORMS SIMPLE EDITING FUNCTIONS AS WELL AS HIGHLY SOPHISTICATED SEARCH,

MATCH, AND SUBSTITUTE OPERATIONS. POWERFUL ONE-PASS SYNTAX-DIRECTED COMPILER
WHICH ACCEPTS INPUT FROM ANY INPUT DEVICE.

LISP
A GENERAL-PURPOSE PROGRAMMING LANGUAGE WHICH UT! ILIZES A LIST-STRUCTURE

STORAGE SCHEME FOR BOTH PROGRAM AND DATA.
SUITED ESPECIALLY FOR MANIPULATION OF SYMBOLIC QUANTITIES.

DDT (Dynamic Debugging Technique)
FAMOUS ON-LINE SYMBOLIC DEBUGGING AID WITH MORE THAN 50 COMMANDS, PERMITTING
DYNAMIC INTERACTION WITH RUNNING PROGRAMS.

SCIENCE LIBRARY
MORE THAN 110 LIBRARY ROUTINES INCLUDING DOUBLE PRE CISION AND COMPLEX FUNCTIONS.

BASIC
BASIC PROVIDES AN EASY-TO-USE LANGUAGE FOR THE BEGINNING NOVICE AND ALLOWS HIM TO

ACCOMPLISH USEFUL WORK EVEN BEFORE HE HAS LEARNED ABOUT THE USEFUL FEATURES OF 1
THE COMPUTER UPDATE LANGUAGES.




IMPORTANCE
IN RECOGNITION OF THE MAGNITUDE, SCOPE AND SECURITY ASPECTS OF ALL CONTRACT DATA ,

COMPUTER UPDATE /S PREPARED TO PLACE RESPONSIBILITY FOR CONTRACT PERFORMANCE AT
A TOP LEVEL OF ITS ORGANIZATION. HAVING THE CAPABILITY TO PERFORM IN IMPORTANT
PROCUREMENTS, COMPUTER UPDATE IS PREPARED TO COMMIT THE NECESSARY TECHNICAL

RESOURCES TO THE SUCCESSFUL PERFORMANCE ON CONTRACTS.

COMPUTER
UPVATE

72 EAST 4th SOUTH
SALT LAKE CITY, UTAH 84111

(801) 363-4593
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Charleston Mine
Page 2

GEQPHYSICS

An aeromagnetic survey has been flown over, the area. There is a mag-
netic high over the granodiorite stock to the southwest, but very little
magnetic relief over the mine area itself. Several ground mag profiles
have been run, however, the results are difficult to interpret. The
geophysics was carried out by‘Hewitt Enterprises of Salt Lake city.

Hewitt's equipment, which is a simplified form of the pulse system,
had been used previously by Whishaw and found to be somewhat unsatisfactory.
Most geophysicists would doubt its ablllty to record meaningful results

from over 2,000' depth. -

I.P.

Two contoured I.P. maps accompany this report There is a very im-
pressmve anomaly about 10,000 ft long running NE-SW centered about
the mine with values up to 20 milliseconds; about 10 milliseconds

would be considered anomalous. This anomaly is stated to represent

several per cent sulphide at 2, 000' - 2,300" depth.

GEOLOGY

A rough geological map of the.mine area, on a blow-up of the 1-24,000
scale 7% topographic sheet is attached. (Geology 1" - 500').

Five units have been mapped:

Uncle Sam Porphyry.

Purple Volcanic

White Tuff

Brown Volcanic

Recent Gravel and Overburden

u D W
[ ]

j(l) The "Uncle Sam Porphyfy", Miocene to Pliocene in age inttudes the

white tuff. Two miles southwest of the mine, granodiorite of the same
age occurs.

™ The intrusives associated with the majority of the copper deposits in the

. southwest are of Laramide age, late Cretaceous to early Tertiary. The

mineralizing stock at Bisbee is older Jurassic. This suggests that the
Uncle Sam porphyry stock is not the source of the mineralization in the
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CHARLESTON MINE COCHISE COUNTY,. ARIZONA

HISTORY

There is nothing in the records of the Bureau of Mines in Tucson but
&
e

a iew newspaper cuttings. The mine was probably found in the early
") part of the century. The structure in the open pit was mined from
uncderground workings during the second world war, with an indicated

production of 20 tons per day in 1944. A concentrate running 25-30%
comvined metal (presumably Pb-Zn) was sent to a mill in Bisbee. In
1950, the mine was bought by four Texans, but there is no record

Oof production under this new ownership.

The James Stuart Company, (present owners) bought the property for
a reported one quarter million dollars in 1957.

Clark Hughes and Harlowe Jones mined the open pit and the dumps north
1a\of the mine which are stated to contain 10,000 tons of ore running
.~ 10% combined Pb and 2zn, presumably all oxidized. A small mill was
built to concentrate the sericite associated with the ore, and $25,000
worth of concentrate was sold to Western Chemical Company for $150
Per ton. It was apparently used as a paint filler. C. Cosgrove,
Horne's field engineer suggests a new mill to concentrate the sericite
could be built for $600,000 and production from such a mill could
recapture all the money invested in the property to date. The property
was again optioned and five holes at 459 N were drilled to intersect
the structure 75' below the bottom of the pit. Theseé are said to have
intersected 10' - 20' of sericite. i

\DEEP DRILLING

Hole #1 was spotted on the basis of geophysics (Air Mag) and to inter-
sect the Charleston mine structure. :

~mHole #3 is .in the middle of the Uncle Sam porphyry stock, at least
~~1,000' from the nearest contact. ‘

Holes %2 and #4 were stated to have been located on the basis of geo-
physiecs (I.P.). o

4
-

i)
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drill holes. The Charleston Hill and a large area to the north of the
”jmine is Uncle Sam porphyry. ' :

(2) The purple volcanic varies from a tuff resembling a purple argill-
ite to an agglomerate or breccia with porphyry fragments. In part,
| it is true porphyry with white feldspar phenocrysts. It varies in
- /»color from purple to gfay—brown. Outcrops can be distinguished from
~a distance and most areas of this unit have been sketched in. All
varieties are ssumed to be the same unit, but the contact, in places,
appears to be intrusive into the white tuff and the Uncle Sam porphyry
‘and tends to occur near the contact between the two.

The purple porphyvry in DD #1 has limey fragments and limey matrix, but
this type was not seen on the surface.

Two limestone boulders were noted, but they were probably inclusions
weathered from the Uncle Sam porphyry and limestone and conglomerate
_pebbles were seen in the gravels south of DD #4.

. B ’ .

(3) The white tuff covers a large area in the vicinity of the mine. It
is a hard, white rock - interbedded and sufficiently altered, so that
individual ash particles can no longer be recognized. In some areas,
it contains fragments up to 6" across, but more usually, 1" - 2“.

(4) The brown volcanié.occurs to'the south of the mine. It may be the
same unit as the purple volcanic but consists of predominantly brown

and gray tuff, agglomerate and . porphyry. Some of the gray tuff is slight-
ly silty.

Generally, there is no bedding in the volcanics. The few attitudes on
_‘he map may be of jointing.: ' S ' '

MINERALIZATION

Charleston Lead Mine - Open Pit

The open pit has been sunk on the area of the old underground workings.
The plan of the geology is roughly projected to the level of the south
end of the pit.

_he pit is on an E.W. structure zone of altered rock about 1,000' wide and
appears to be on the contact between the Uncle Sam porphyry af the
Charleston hill and white tuff to the north.




Charleston Mine
Page 4 '

The west end of the pit shows strong shearing over about 6'. The

rest of the zone is highly altered, but comparatively unsheared. The
alteration is principally the formation of the sericite in the white
tuff, which, in places, is almost completely altered. Pyrite is abundant
in parts of the tuff, but no other sulphides were seen. This is pre-
sumably the zone from which the lead-zinc ore was mined in the past.
Material from the pit has been stockpiled north of the mine (see geology
map) which amounts to 10,000 to 15,000 tons stated to run about 10%

combineé Pb Zn.

Forty five degree holes intersecting the zone' 75' below the'pit are

S

tated to show 10'-20" of sericite. The trench 1,000' to the west of

the pit (see sketch plan) is probably on the same zone. An area on
strike to the east, below the water tower, has been stripped by a bull-
dozer, but the zone appears to have pinched out. '

S

™ tion in DD holes 1, 3, and 4 occurs between 1,000' and 3,000°

amples C.P.1 - C.P.7 are from the open pit (see plan of pit). Mineraliza-

below

' the surface. (See tabulation of significant drill hole intersections
based on C. Davis assays). Most of the intersections are in the sedi-
mentary beds, although, in places, porphyry is mineralized.

I

t is difficult to correlate the'mineralizatibn between the holes. The

best intersection is in hole #4 1791.5'-1822" 30 - §° 2.36% Cu. Copper
values tend to inCrease-withfdépth in the vicinity of the mine. The
mineralization in the drill holes ‘appears to be unconnected with that

i

T

n the open pit.

he mineralization is probably in the Bisbee formation (Cretaceous)

j)whﬂe the surface rocks are the overlying Bronco Group of late Cretaceous

or Tertiary age.

Scattered mineralization occurs over a vertical section of nearly 2,000’
_and has probably not been bottomed. ‘

““Holes #1, %2, and #4 are on the I. P. -anomaly, hut to the east and south

of its center.

ONCLUSIONS

C

,V_I/T
jel
£

he Charleston Mine structure has not been explored in depth. There is the
ossibility of economic lead-zinc mineralization and also marketable



Sericite from this structure.

The mineralization in DD holes #1, #2 and #4 is widely scattered in
small intersections over 2,000' of section. The best intersection

is 30' of 2.3% cu at 1800'. To prove up an economic tonnage of this
type of ore (10,000,000 tons?) would be a very expensive proposition
at this depth and with such narrow intersections.

Most copper mineralization in Arizona is associated with intrusive
monzonite porphyry bodies.'Mineralization spreads out from the porphyry
into the intruded rocks, which also, in many cases, constitute ore.

The most attractive possibility at the Charleston property is that
the mineralization in holes #1, #2, aad #4 may be peripheral to a
porphyry copper deposit. Such a deposit may be indicated by the. I. Pp.
anomaly centered over the mine area. '

It is suggested that the I. P. data be examined by our geophysical
- department. If there is any doubt about its validity, an arrangement
_'should be made whereby we can check the anomaly on the ground by

a different I. P. system. If the anomaly is verified, a drilling program
based on the geophysics would be justified.

If it were not verified, the-pfoperty would be still worth some
attention. However, it" could then only be explored by a drilling program
stepping out from the present drill holes in an effort to find consistent
mineralization or the porphyry. source. This might prove very expensive
and frustrating. The surface geology is of no help, being in a horizon
above the mineralization.- ' ‘

A number of the porphyry copper deposits in Arizona have been discovered
“~as a result of the exploration of just such a situation as this. (Pima,
Mission, Twin Buttes, VeBol, Lake Shore and possibly others).

o " 'End

Q.G. Whishaw
- (E4.) R. E. Wager
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< HOLE # 1
From To ~ Length -Ft.. _Bb_
P 1102 - 1106 PRES S
) 1632 - 1636 g5 o 5.6
2103 Bottom of Hole
HOLE #2 5 4
1005 - 1008 i 5 4.88 -
1028 - 1032 4 .60
1726 - 1737 13" 44
1858 - 1862 4 .34
1923 -7 e T ¥
2261 - 2272 1 z
2640 - - ? -
29057 - 2961 4 <
3200 Bottom of Hole .
| HOLE # 3 . Nil
‘ ) . . s
‘ .
| HOLE #4
| 1478 - 1501 - 1 BRI L | B
| 1791.5 - 1802 10.5 .23
| 1810 - 1822 12 .28
" 1791.5 - 1822 . 305, e T n
) 2099 - 2104 g -
- 2230.5 - 2236 5.5 . -
| e _
| 3415 Bottom of Hole
! | T
() . December 16, 1969

Zn Cu  Ag
- 5 1.0
8.05 - -
9.20 .43 -
5.0 - -
3.56 - -
4 - -
14.7 - -
- 3.30 .70
26.2 - -
1.81. - -
.45 4.95 «D .
. .08 1.65 .6
- 2.36 -
- 77 -
- .67 -
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"‘REPORT ONI P. SURVEYS
o NPREE S5 ; ON CHARLESTON MINE
o .~ Jnuary 14, 1970

I.. is very diificult to draw deﬁmte conclusmns concermng the cause of the
o T amomahes in the v1c1mty of Charleston M:Lne as very httle is known
a.bO\.c. b : s e Vet ; . .
(a) the survey techmque
(b)-the line direction -

(c) the line interval -

(d) the spacing of read1n°'s e B € .
(e) the electrode conﬁduratlon Py M e L

. and notking is known_._ aboxit.; the m’st’ru_me.rit“ that was used.
ol HoWe,ver, if we assﬁme N
l.j_“A” on the 3 200 foot depth (") map. refers to electrode spacing .
' 2. The northeast trendmd l1nes on the 1, 000 foot depth (?) map are
..+ the lines read ' : '
* . 3, That the numbers marked on these lines are I..P. readings
. "-4, That the reading interval is the same as the indicated depth (?).
AT and the same as the electrode spacmd (as can be inferred from
O - - the 1,000 foot depth map) - -
- 5..The two surveys’ were conducted by competen.. people and/or at

the same ume

_ Then the stro'xg a.norna.ly (over 30 un:.ts, poss1bly' ma.lllsecs) is probably
/*\ a one reading anomaly and thus’ suspect If itis a one reading anomaly,
&/ _this may. exolam why hnes and readzngs were not put on the 3, 200 foot

deoth (") map, H S enETs : o




. X . . : 2 3 e . g
Cm e emceincen s e ;e AR s m et .

However, if we assume that the stronff anomaly on the 3,200 foot depth (?)
map is a valid anomaly, it must be caused by something at depth as readings

oi this magnitude do not occur on the 1 000 foot depth (?) map in the same :
vicinity. - - L o B el B T R G rtet et 7

What is meant by “at depth” in the prevxous Paragraph is related to the
instrument, electrode’ confwuratzon, and electrode separation and thus is
very difficult to comment on. s e B o ' :

However, I would expect somethmg in the order of 700 feet to 2, 000 feet.
Again, this conclusion is partly based on the assumption that the lines

_read in the field are those shown on the i, 000 foot depth (?) map.

. If holes two and four were spotted on the baszs of the I P, results, it

is surprising that at lea.st one hole 1s not located in. the centre -of the - ’
anomaly. R al

The strongl. P. anomaly on the 1,000 foot depth (?) map appears to be a
valid anomaly as several anoma.lous readmgs are recorded This anomaly

‘may warrant drilling. - Again‘it is surpnsmg that some of the drilling
.- was not oerfor*ned in the vicinity of this. anomaly,
- was oa.sed ‘atleastin. pa 275 on"the I P, '

1f the dr:.llmg pro gram
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May 18, 1970

Mr. Loyd A. Hewitt
Hewitt Enterprises
R. D. 1 - Box 978A
Sandy, Utah 84070

Dear Loyd:

We have received assay reports for April 3, April 13,
April 15, April 27 and April 29 from American Analytical
and Research Laboratories in Tucson. We have no way of
identifying these reports. Therefore, &s received they
are meaningless to us.

It is quite important that we be supplied promptly all

geophysical data and that it be properly identified so

that it is meaningful. The cooperation of you and your
staff in this respect would be very much appreciated.

Very truly yours,
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3226 East 496th Street

Conl o
Phone ()24--([( 4()‘

AMERICAN ANALYTICAL and RESEARCH LABORATORIES

Q

SAMPLE SUBMITTED BY

ASSAYERS -

CHEMISTS -

Hewitt Enterprises

METALLURGISTS

TUCSON. ARIZONA 85713

patedApril 15, 1970

GOoLD SILVER PER CEN—T—‘V- PERCENT PERCENT PERCENT PERCENT
SAMPLE MARKED
oz /TON oz /ToN COPFER LEAD ZINC MOLYBDENUM IRON
y i e . Ny ==
[
k)# 2 .008 0.23 0.07
(M
\__,/J
MAY 1 211970
i 19 oaa )y
L JAMES STEWART LULicAdY
PHOENIX, ARHZONA
() !
-
1 A - ; Z©
’ 47 [
525 e U357

CHARGES $

ASSAYER -CHEMIST




3226 .Ea‘st'4:.6.th S.tret;t - ' s Phone ()24-&3&
AMERICAN ANALYTICAL and RESEARCH - LABORATORIES

ASSAYERS - CHEMISTS - METALLURGISTS
TUCSON. ARIZONA 85713

SAMPLE suBmITTED BY__ 1oL tt Pnterprices pate April 3, 1970
saweremarkeo | 000 | Sven | TEEERETL TGS | M | wocvenenom| | imon
MPI~16 59 47 . B
PL-17 55 71 10
PL-18 35 88 7
PEL-19 26 69 12
PL-20 | 35 49 10
PL-21 41 45 3

RECETVE

MAY 12 1970

JANMES STEWALT GUui gl

PHOENIA, ARILUNA

N
AL T

s g 1 .

N 33 .

P

L
N

‘11: . s ‘ B ;
/ 1’: ; !‘.l": i/ A~

S N V77
27.00 TN S
.

CHARGES $ T
ASSAYER -CHEMIST
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3,226 East 46th Stréet o . . Phone ()24-0U49
AMERICAN ANALYTICAL and RESEARCH. LABORATORIES

ASSAYERS - CHEMISTS - METALLURGISTS
TUCSON. ARIZONA 85713

< sampLe susmittep By__LeWitt Enterprises pate APril 3, 1970
PPN PPM-—— PPy LEM—
ekl I e el B B e B
s 4.0 34 18 13
g2 5.0 41 16 5
5-3 3.5 15 22 5
-, S5-4 3.0 29 16 4
Ws_s 1.5 30 13 10
S5-~6 4,0 18 13 P
S=7 2.5 25 10 4
s-8 3.5 32 14 3
S~9 5.0 30 14 6

RECEIVED

1.9 197N
T

nt 1A

OOMMOAMY

JAh | STEW}.M T VUIIT VT

PHOCHIX, ARiLOIA

54.00

CHARGES $




1w wLreet - Phone 624-004(
AMERICAN ANALYTICAL and RESEARCH LABORATORIES

ASSAYERS - CHEMISTS - METALLURGISTS
TUCSON, ARIZONA 85713

SAMPLE suBMITTED gy__ HeWitt Enterprises

. pate APTil 3, 1970
GoLD . SILVER RS T PERCENT PESoer “sReeey |  PERCENT

T eics RS 1 /Ton 02./ToN | copper LEAD ZING | MoLvBDENUN 1RON
_ O 46 18 5
| 18 39 19 5
‘ 19 25 24 3
| ( _' 20 + 26 15 )
‘ 21 20 VJT; 24 2
< 2p | 4 | 35 2
23 ___[ [ 37 [ 14 I 1
24 4__[ , 38 16 1
s f ! 24 15 2
26 ____L 35 ’ 13 2
of I 20 I 32 2
28 | | 34 ! 17 -1
29 32| 14 1
30 ] 41 I 15° 4 l
| | | T |
| | | | | |
| | | | | |
[ [ I ] I RECE l\( ED
| | | | MAY 12 b7
| | ’ S s
| | |
| | |




3226 East 46th Street .
" AMERICAN

SAMPLE SUBMITTED BY

: Phone 624-0019

ANALYTICAL and RESEARCH LABORATORIES \!

ASSAYERS - CHEMISTS - METALLURGISTS

Hewitt Fnterprise

TUCSON. ARIZONA 85713

oate_April 13, 1970

PPN

4o

=
=

CHARGES $

ASSAYER -CHEMIST

SAMPLE MARKED GOLD SILVER R KXCEX PERCENT VX BCFE K TXIELK e
== clesi corrER —— ZINC MOLYBDENUM IRON
—C 39 20 :
| ‘ ]
RECEIVED
| MAY 12 1970
| to OTEWA T 0 !t .
JA STEWw AR oW
‘ PHOENIX, AR ZONA
w
\
| 7";;‘;‘.'1 ‘(\
] yﬂ_’."\' T €] “ SN
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=EESHYRE
| - s yaN Am,\
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l 322() East 46th Stteet
AMERICAN ANALYTICAL and RESEARCH LABORATORIES

ASSAYERS - CHEMISTS - METALLURGISTS

Phone 624-00%?

TUCSON., ARIZONA 85713

. SAMPLE SUBMITTED BY Heriitt Enterprises DATE April 27, 1970
i SAMPLE MARKED GOLD SILVER PER CENT PERCENT PERCENT PER(;ENT PERCENT Pex"‘cent
‘ oz./TON oz /ToN COPPER LEAD ZINC MOLYBDENUM IRON Ni
DO 1-398 Nil 0.02 0.03 .004
i
)
_MAY 121970
1 AMES STE ART COoMP NY
? ] PHOENIX, “ARIZONA
|
|
i
1 = |
|
|
CHARGES $ 6.25
ASSAYER-CHEMIST

]
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Enterprises '12415 South 960 East Draper, Utah 84020 801 571-0157 Res.

THE CHARLESTON MINE PROJECT
DATA COMPELATION
REFORT

August 10, 1970

The Charleston MiAe area lies approximately six miles
south west of Tombstone, Arizona. The property is reached by the
Charleston highway.

In the Charleston Mine area a large zone of mineralization
has been discovered. The zone appears to be at least two miles
long and 3/4 mile wide. The estimated size Qf this zone of miner-
alization is Based primarily on deep induced polarization pros-
pecting. Three preliminary drill holes have tested this zone in

the immediate vicinity of the old Charleston Lead Mine. All three

holes have encountered ore grade mineralization of o pper, lead,

zinc and silver, These three holes have, in part, covered only a
small area within the mineralized zone, A fourth hole, drilled off
the mineralized zone, encountered very little mineralization.

The exploratidn done, to this date on the mineralized zéne,l
suggests an economic mineral deposit to be present. The nature‘of
the ore indicates the opefation would be underground, generally
along bedding planes. This, ofcourse, is only conjecture needing
much better information for a basis of evaluation,

Since a large zone of mineraiizatibn appears to exirs it is
a mod possibility that the Charleston depcsits are related to a
mineralized intrusive monzonite porphyry-similar to those of Bisbee,

Mission, San Manuel, and others near by .



-
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In conjuncﬁion with the deep mineralizétion'found, the old
Charleston Lead Mine itself should not be over looked, The mineral-
ization in the old Charleston Lead Mine appears to be unrelated to
the deeper material. However, this may be due to a time factor and
a lohg series of mineralization periads. The old Charle ston Lead
Mine may,'at depths, contain sufficient reserves of Pb, 4n, Ag, and”
seficité to be of economic importance. . |

FUrther'driiling of the mineralized zone is suggested, both
to test the ore in the wide spaced holes 1, 2, and 4, and the general

aréa.l”Thé'dfillﬁig'is by far the most important next step in ex-

. ploration,

CLAIMS AREA

For the most part, the zone of mineralization is covered by
mineral mining claims and state mineral leases. These properties are

controlled by Horne Enterprises, 3033 North Central Avenue, Phoenix,

'

Arizona,

- GEOPHYSICS

ThreeAphéses of geophysical exploration were conducted in
the Charleston éréa. Preliminary airborne magnetics covered the
general area of interest., This was followed by very broad selected
geochemical sampling and then induced polarization plus a small

amount of ground magnetics.,

AIRBORNE MAGNETICS

The general area covered by the magnetic survey is under-
lain by outcrops of different rock groups, which have a signifi-

cant susceptibility difference. At the Schieffelin monument and



-seems to be andesitic and is surprisingly non-magnetic. Southeast

.

Page 3
in the area surrounding, the Schieffelin granodiorite is exposed. ' "
uock samples of this material are fairly magnetic. At the lower ?
end of the Boquillas Land grant, on both sides of the San Fedro . ;

River, granodiorite similar to that at the Schieffelin monument

is observed. Although in the Boquillas area the rock may be closer
to monzonite and is more magnetic. North of the vCharleston iiine

many outcrops of the Uncle Sam porphyry are observea. ‘his porphyry |

of the Charleston Mine and vicinity, rock outcrops are principally
undifferentiated gray and white tuffs with sills and dikes of
magnetic andesites and other basic flows. The tuffs are non-

magnetic,

¥rom the airborne magnetics the entire lombstone district
appears ﬁo be underlain by Schieffelin granodiorite. In most cases
this intrusive lies at d epths less than 1,000 feet. The intrusive
lies as far westward as Section 39, Twp 20- S, R 22 E. A similar
intrusive underlies the San Fedro river valley west of the survey-

ed area, Hegional magnetics suggest the San Pedro Kiver intrusive

to be far larger in size than the Schieffelin granociorite.

betwécn these intrusives lies the Charleston basin. ag-
netically the rocks in this basin all appear to be similar. tiow-
ever, the surface geology suggests otherwise, With the abundance
of magnetic andesite dikes and sills in the tuffaceous flows it
would seem, if the vertical extent of this section were great,
there would be some aggregate magnetic effect. Since this is not
the cise, two choices are possible: the tuffs are ﬁndcrlain at
reasonably shallow depths by non-magnetic Uncle Sam porphyry or

seaiments. Our original interpretation was that sedimentary rocxs
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B underlie the tuffs. ‘"This is borne out in drill holes l, 2 & L.

| ";) The'Uhcle Sam porphyry is found to be surprisingly uni-

form magnetically, almost as if it were a scdiment rather than an
intrusive sili or extrusive flow. ‘his porphyry seems to have

. ."j very little relationship to other igneous rocks in the area.

SURFACHE MAGKETLICS

s Some of the igneous dikes, especlally the andesite por-

phyri;s in drill holes 2 and 4, are altered and mineralized. Also
- the? are fairly magnetic. Some surface profiles in the vicinity
of the Charleston rine inaicate the possibility of an intrusive
dike striking nortneastward and paraileiing the interpreted major
mineralization zone along its north side. The significance of a
'y porphyry mass in this area is not yet known. Additional inferme
v ation from further drilling will undoubtedly shed some light herc.

- ’

SURFAUE GEOLOGY

. In the Lharleston basin six geologic units may be observea.
d. Schietfelin granodiorite
" ‘2. Uncle Sam porphyry
3« Purple volcanics
4. White volcanic tuffs
. 5. Ureen to gray volcanics
6. Hecent gravels and soils
l. ‘The Schieftelin granodiorite mass underlying the ‘lomb-
stone district ancd the San !edro Hiver valley is thougiht by this
. writer to be older than any of the other units observed, except

for the cretaceous Bistee formation. in the San ledro Hiver vulliey
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the contacts with the volcanic series show the granodiorite to be
much weathered before the deposition of the volcanics. 1t is be-
lieved this unit to be older than the volcanics or the Uncle Sam
pbrphyry. -

2. The Uncle Sam porphyry is reported to be of iMiocene age
and, as stated before, the true nature and age of this unit is not
known. It is reported that this unit intrudes the white tuftaceous

wolcanics but this age relationship is doubted. The porphyry covers

a large area to the north of Charteston,

3. The purple volcanics vary from purple tuffs to brown

argillites and includes agglomerates with some porphyry fragments.

In places these rocks appear to have intruded the white tuffs.

L. white volcanic tufts cover a large portion of the mine
area and southwestward., ‘The rock appears to be bleached ana alter-
ed along shear zones which strike N 45° E. 'The rock is very hard
and a great amount of silica has been int rocuced.

5 The green to gray volcanics appear much the same as the

purple volcanics and are very similar in mineral composition. They

are probably the same unit with insufficient iron for a reddish or

purple appearance.

SURFACE MINEHALCGY

Numerous shears afc noted in a zone one and a half miles
wide and striking n 45° £, through the tharleston basin. Thaese
shears vary from bleached zones with kaolin and sericite to quartz
manpanese veins. Farallel to the tharleston highway is a shear
zone nearly five miles long and 3U0 feet wide. This zone has ruch

bleaching by hydrothnermal solutions and numerous veinlets of
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limonite after pyrite. In most places this zone carries very
minor traces of copper, with the exception of the southwest end.
On the souﬁhwgst end ot tnis zone quartz veins with minor copper
silicates are present.

Near the central part of the suggested Charleston mineral—
ized area, numierous quartz ﬁanganese veins are observed. ‘ihese
veins contain larger amounts of copper than the shear zones.

On the north edge of the outlined mineralized zone the

L]

Charleston Mine occupies a shear zone in the volcanics. The shear
is noted by considerable sericite alteration containing galena,
sphalerite and pyrite. This zone appears to be the only one iq
any way related to the deep mineralization, and that is question=
able.

The only relationship of the surface mineralization to the
deeper sulphides is that secondary hydrothermal solution from
recent or post mineral faulting may have carried minor amounts of
mineral through the overlying volcanics. This in part is the

reason for giving emphasis to the deeper sulphide zone,

SURFACE G=OCHEM1ISTHY

In the ctharleston basin numerous veins, shears, and altered
zones are noted. ‘The great majority of these zones strike N ,5° E.
As mentioned earlier, three types of mineralized shears are noted.
It was felt that these zones, even though they appear to be post
mineral, may contain secondary deposition of minerals, especially
the quartz manganese veins. Rock sample tests of the three groups
incdicate anomalous amounts of copper, zinc, and silver in the guartiz

manganese veins, ‘The mineralized shears with kaolin, limonite, and
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bleaching contained the smallest amounts of these elements, only
slightly above the fresher volcanic tuffs. These samples though
inconclusive do aid in encouraging the possibility of ore mineral-

e jzation in the underlying subsurface,outlined by the induced polar-

ization.

INDUCED POLARIZATLION

Ilnitial tests made on the Charleston basin, using a Jenner

. configuration with a 1,000 foot electrode spread, indicated nothing

of a polarizing nature at depths less than 1,000 feet. Later tests,
using this same configuration, suggest that a shallow zone ol
mineralization exists in the eastern part of the area, Section 3,

- fwp 20 S, r 22 E, The depth to this zone is estimated to be .
approximately 185 feet. ‘. ﬂ
With a modified 2 array (note fig. 1) electrode configur-
ation, depth spacings of 3200 feet were attainable. This consisted

- ‘of placing one current electrode 2at electrical infinity and the

- ' other at the depth station. A refefence rotential electrode was
placed in the direction of the moving potential electrode at 0400
feet from the current energizing electrode. Resistivity and Ir
readings were made, out from the current electrode, between the
- reference pot and the moving potential electrode.

- ‘ Zxpanders were mace in four quadrants, in most cases, de-
pending on accessibility. By doing a sufficient number of these
expanders, data was deemed dense enough to contour. vata values
were plotted half way between the current electrode and the mov-
Fz‘"’f ing potential electrode for any given d epth separation. Llor ex-

| ample, the 1P value would be 1O milliseconds at 1600 feet from the
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~oﬁrrent center. This value was thws plotted at 800 féet in the
direction of the reference pot. The data points were then con-
toured. Note that cogtours for 2000 and 3000 feet separations are
enclosed. The 2000 and 3000 foot contour maps are from data using
the modified 2 array configuration. The 1000 foot electrode

separation contour map is based on data from Wenner array traverses

as mentioned before, Several typical depth curves are enclosed.

Measurements were made using. D.C. power-pulses of 4 seconds

at 5 to 6 kw. A .35 second delay was used before an IP integra-

tion of 0.8 seconds took place. The D.C. pulse system is repeti=-

tious for several cycles to give a gpod repeatable impressed EMF

~.and IP value.- The Hewitt Enterprises system is comparable with the

Newmont or Huntex methods.

The induced polarization results indicate that a buried

~ polarizer lies beneath the volcanic cover in the Charleston area.

.-The zone appéars to be elongated in a northeast southwest direction,

striking approximately N 45° E, It appears that this polarization

-Tepresents sulphide mineralization, having a width of 3000 feet

"~ minimum and at least 2 miles in strike length. An average depth

to sulphides is estimated at 1000 feet below the surface. From

the results of DD#4 it appears that an average total sulphide

. ‘percentage for the whole mineralized zone may be approximately 3%,

GEOLOGIC SECTION

. The enclosed geologic section is based on drill holes 1, 2,
3, and 4. The principle rocks of the section are post mineral
Bronco volcanics, the Bisbee formation sediments and the Uncle Sam

porphyrys The contact between the post mineral volcanics and the
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underlying sediments is noticeably a basal conglomerate. 'The
Bisbee forma tion in this area consists of bands of quartzites,
arkose, redbeds, argillites and silicifiea limestones. It is
most difficult, if not impossible; to find a marker bed which 1s

identifiable across any two drill holes. The section interpreta-

tion is based primarily on the predominance of redbeds or quartzite.

R MINESRALIZATION

Ore mineralization encountered in the drilling consists of,
in order of importance, sphalerite, chalcopyrite, galena, and
silver. ‘he mineralization is generally associated with the Zore
arkosic sections of the Sisbee formation. However, in many places
mineralization occurs in an andesitic porphyry which seems to be
abundant as narrow dikes and sills within the Bisbee formatim.
The stronger ore sections show considerable sericite and quartiz

_.alteration.

Mineralization appears to be disseminated along bedding in
most cases, althougn sections of massive sulphide may form veins.

From the polished sections data enclosed in this report, it
appears that several phases of mineralization occurrea in this de-
posit. [I'yrite and quartz seem to be the predominant minerals in
several of these stages. ‘he polished sample studies suggest the
galena ancd sphalerite are.closeiy assoclated. ‘I'ne chalcopyrite
anad sil?er also appear to be closely related. Since several stages
of mineral izat ion seem to be present in the deposit, economic im-

portance mzy be considerably ennanced.
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CONCLUSIONS

Several sections of mineable ore have been encountered in
the drilling to date. The reader is referred to the enclosed
assay summaries and drill hole logs for an evaluation of the dril-
ling results. Lven though many sections of ore grade material
were encountered, it is difficult to relate ore in one hole to the
next, because of the wide spaced drilting. However, sufficient
mineralization has been found to warrant both the use of definitive
drilling on shorte% hole spacings and general exploration drilling.

1t is important that a very minimum number ol holes, within

the suggested large mineralized area, have found economic mineral-

?

ization. It is quite possible that this mineralization lies within
the vicinity of a significant porphyry copper deposit.

The geologic environment appears to be favorable to economic
nineralization. This, in conjunction with the wide zone of inter-
preted sulphide minerzlization, ecncourages continued exploration
a1a development. ‘Those familiar with recent mineral discoveries
in the soutawest will realize that each of them were the result of
exploration in situations such as this. ile appraise this property

to be worthy of a vigorous exploration program.

HEWLTY ENTERPRISES

. / /';' r\) . ../ :

Sl f7’5>-'§ﬂi(£:,:;
{~Loyd a. Hewitt
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leggglaﬁsgevelopment R E C E | V E D L

JAN 22 1971
JAMES STEWART CUMPANY

PHOENIX, ARIZONA

University Development
Brigham Young University

Provo, Utah 54601

V|

W January 19, 1971

N

O

Mr. Seth Horme

Seth Horne Development Corp.
Mayer Central Building

3033 North Central Avenue
Phoenix, Arizona 85012

Dear Seth:

Re: Telephone Conversation Pertaining to Geologic
O\ and Aero-magnetic Maps of Southern Arizona.

In talking with the University of Arizona, candidate
Mr. Sumner, we can secure aero-magnetic maps and geologic maps of
the same scale for approximately $850 to $900.

I will make whatever adjustments are necessary if it is
less than the $900 you will be sending me.

L3

Regards,

.y \//(/ ()/ . )(r(/c /(/é‘;u,c. c,-' ’

H. Clyde Davis, Director
Mineral Development

HCD:pn
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859 East 2730 North % /»M"‘?

Provo, Utah 84601
August 24, 1971

James Stewart Company
Mayer Central Building
3033 North Central Avenue
Phoenix, Arizona 85012

Attention: Mr. C. A. Cosgrove--Geo-chemical Survey
Dear Mr. Cosgrove:

I have completed a geo-chemical survey on your mining
property which is located in the NE 1/4, and E 1/2 NW 1/4 of
Section 20 of Township 20 South, Range 22 East of Cochise County,
Arizona.

Three lines were run known as A, B, and C with each
having nine samples, as indicated on the map and the assay and
contour lines on the map enclosed.

This property is located in a good geological envirornment
and the geo-chemical survey indicates mineralized target in depth.

AT T

';ﬁCD:pn

Enclosure

CM,«,.I.ZAyﬂec ¥ '%:-).o . o
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3220 East 46th Strect Phonc%ﬁ!%-uuw
AMERICAN ANALYTICAL and RESEARCHILABSRATORIES 557 s,

ASSAYERS - CHEMISTS - METALLURGISMS] 2 1973
: TUCSON. ARIZONA B85-

sampLe susmiTTep sy.American Smelting & Refining Co. pate_June 30, 1973
cowmcmmnes | 20| v | cormen | iono | i |woursorson]
"*“TB -1 20 131 - 292 o5 / (
B - 2 48 81 | 24 25
: ,_\TB - 3 161 2000+ 71 33
l“’fB - 4 . 14 183 ' 8 40
™ -5 68 724 7| 666 53
B - 6 23 96| 17 20
iB -1 46 44 ° 34 17
™ -38 41 40°| 18 16
™8 - 9 14 66 | 8 32
(yB_-10 92 440 11 20 ( _:
-1 35§ 33°| 79 17 _—
TB -12 26 39° 9 13
TB -13 19 65| 61 17
TB 14 11 21 59 22
TB -15 g1 I - gp 57 25 i
IB -16 36 18 | 91 20 |
\ (
(
C WA
NGy )
Invoice i# 941”‘71 \(W/




L 32'_}.() Ea:t 46th Strect Phone 624.0049

AMERICAN ANALYTICAL and RESEARCH LABORATORIES

ASSAYERS - CHEMISTS - METALLURGISTS
TUCSON. ARIZONA 857("

SAMPLE SUBMITTED BY—American Smelting & Refinine Company pate August -29, 1973
srcwamees | S0 | e | e LR L] e
D _ - 39 200 20, 19 C_
TB - 18 ' 108 107 49 14
B - 19 j 26 42 25 13
4B - 20 . LO 90 30 14 . C_
TB - 21 25 L9 57 10
B - 22 23 189 21 11
TB - 23 25 105 17 19
TB - 24 33 133 50 23
TB - 25 54 879 29 12
AR ~ 26 : 30 31 63 13 o
™ - 27 37 129 61" | 12 (
TB - 28 26 36 69 | 11
TB - 29 68 38 ' 107 12
TR - 30 28 1O 80 16
__emam ] » 2] &
4
(
(AT gl
- 778

Invoice # 9716 l _ S
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CHARLESTON MINES: \qﬁ)
Attached is a record of shipments and sales of bulk semi-concentrates of zinc, lead
and copper sulphides. This ore was mined and milled at the Charleston mine over a
period years in the course of annual assessment work and development work which
consisted of sinking four shafts all under 80 ft depth and the driving of 600 feet

of drifts that followed the footwall side of the course of the vein which varies in
width from ten to 100 feet wide, and is exposed on the surface over 3000 feet long,
through the center of the twelve Mary Jo claims.

This vein named the Sericite Vein is one of several veins contained in a highly
altered zone that appears to be 800 to 1000 feet wide between walls of Quartz-Mon-
zonit Granite known in the area as Uncle Sam Porphyry = the Sericite Vein being the
most prominent was selected for development work, (It is known as the Gilluly Fault)
This vein gangue is a white clay which the Arizona Bureau of Mines indentified as
"Sericite, a finely divided variety of Muscovite Mica" which they said should find
some use in industry. .

This clay gangue was produced by hydro-thermal action - it contains crystals of the
sulphides Sphalerite, Galena, Pyrite and some nuggets of native copper having an
gésfy value of 10 to 15 per cent. (See record of shipments assays)
i;f the reason that the smallest of sericite causes an uncontollable frothing in a
flotation circuit, the crude sericite ore must be washed before the sulphides can

floated. This was a problem but after many tests and experiments my old partner

{.1l.Zebold who was a mill man and had solved many like problems, designed and we
buflt in 1547, an ore bin and a washing plant that worked like a charm,jt was this
plant that produced the 1271 tons of sulphides shown on the shipping record attached,
/§gyally clay free, Un-fortunately the Stewart Company destroyed this plany malicious-
1y in 1961. It can be rebuilt from my plans and my experience with a larger capacity
tot‘about $250,000,00, which can include components to produce a clean marketable
'sericite product. (Whipple and Coppock have no exclusive ideas in this respect)

{?Ba drying process of the finished sericite product is the greatest problem. My efforts
and my concern were to try to prove the extent of the ore vein - my production and
sales of ore were purely incidential to my development work = the ground was hard to
;hold so I had to keep my drifts narrow but several augur holes proved the ore thirty
g:dt and more wider than my drifts, in some cases, I was handicapped by ¥f low metal
‘v“ ces and a lack of water for washing the ore and a lack of money, and for the last
|17 years the mine has suffered from lack of competence and good faith on the part of
. the James Stewart Company.

I}
i

{
i

I o
11 PNy W R 3
K // /75/19713 ool 2ad u",; ﬁccc {C) President

/) : Charleston Mines
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RECORD OF METAL SEMI-CONCENTRATES

HMINID, WASHED AND SHIPPED BY THE

CHARLESTON MINES, TOXESTONE, ARIZ,

e

JA;

Phoenix, #1725

......

AUG 3 0 1973

NOTE: The place of underground origin of each lot shipped is indicstod on the

attached map of the undorground workings, by numbored circles corrosponding to

the lot numbere This information should convay a genaral idoa of the over-all

quality of the ore 23 theso shipmeats wore mined from a mumbar of widely separe

atod places in the mino,

LOT N0, DATE DRY TONS Ag. 02 Cue X Poo 2 Zne & MILL PAYMiNTS
p 10/L7 125,50 "1.30 0,70 . TL0 12,7 $ 1855.70
2 5%8 bh,32 1,32 | 0,80 . 10,60 1. 1:4,8.97
3V 88 82,16 1,20  0.85 & 10.20 12.0 2283,18
b 7/48  51.57 1.00 0,75 9.40° 10,2 11:38,92
i S 8/1}8 L7.15 1,20 . 0,70 9410 9.0 1328.2!4.
6 9/l8 38,97 1.05 0.60 8,90 11,2 1059433
7 w048 Lh.6h 1,20 0437 6,85 12,20 1103,00
8 10/48  L9.65 1.80 0,60 9.70 15,60 186574
9 n/hs 33,51 1,60 0.62 9690 - 1L 60 1431,90
) 12/48 95 1,20 0.£0 7630 9400 1085.61
1n 12/18  37.62 2,30 075 9,10 1L.8 72,74
12 2/L9  33.06 1,20 0,61 7.5 10,0 927418.
13 3/k9 39474 0,80 0,L0 5665 8455 7h2.61
1 bk 3k 0,80 0,32 550 9415 L0942l
15 S/ ki.A7 1.40 0455 Te75 12,90 873,15
» 16V - 6/9  55.81 3.0 1.25 15.50 22,30 2125.1L
17 8/k9  33.0L 1,70 0475 7430 11.50 " 516493
18 99 10,13 ‘170 1,05 1040 15.2 . 915,28
197 9/50 58,10 1,20 - 1,05 11,00 1549 - 2h734L3
£ 207 10/50  70.5% 2,28 102 17,10 27,3 5326452
i 10/50 26490 1.32 0s97 10,35 11,5 913,89
22¥  10/50 32,17 1,80 1,25 13,80 21,0 1854.19
23 12/50 27,12 0690 Olli5 Sh0 9.8 814410
2 6/51 122,04 1.56 0420 7,80 11.8 3825467
25 5/52 28,48 1.68 0,60 10,80 1642 1377.42
26 6/52  25,L0 1.25 092 10,00 15,8 762400
27 6/52 100,00 crude 0465 0.6 L0 3420 . 950,00
1371.00 tons ’ $ L32n3.27

Lot Yo, 27 wes 100 tons of nc'.:ly mined crude sericite oro that was sold to the
Tombsione Flotation i1l ab $10s00 per ton mine site less 5% for moisturs,for
the purpose of testing whethor or not tho unwashed crudo ore could bs milled
by flotation = tho test was not satisfactory for the reason that the talcose
contentd caused uncontrollable frothing in the flotation circuit. 7The Sericite
cruce ore rmst be washed before the sulphides can be milled by flotation.

The other 26 lots totsling 1271 dry tons wors washoed bulk semi-concentrates
reculting from approximately LOOO tons of crude soricite ore that was run

through the washing plant and tho sericite thus romoved. These 26 shipments of
washed sexd-concentrates gave a NET mill return of $40,293.27, an average of
$31,70 per ton, after deducts for freight, milling and smeltdng charges, which
charges emounted to about 503 of tho' gross - the above figures reprosent about half
the assay valus of the ore shipped.

v Lots 18 and 2% cans from a winzo sunk in the floor of tha 72 foot lavel at & point
adbout 30 feot east of tho bottom of Noe 5 Brothor Ceorge shaft. It appears that
the ore and the soricite improve in quantity and quality with depth,

Tha abovo ghiprants was oro that was produced from developmond work of a period
od several years. A fow other shipments made by Lossees woro made in more recent
years of which therc is no rocord, It has been determined in rocent years that
Uio Sordcite product of the Waoshing plant has a value of approximataly $60=-$70.00
per ton. It has beon ostimated that at least 500,000 tons of recoverabls sericite
oro exists in the vein, T — ;

|
Charleston Mincs ] ‘
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Shattuck Denn Mining Corporation
DENN BRANCH—BISBEE, ARIZONA
ORE SETTLEMENT

SHIPPER Charleston Lead Mingas—

NAME OF MINE:

SETTLEMENT DATE 7_15...}48

MILL LOT NO. ),

™ Date Shippers Pounds of Ore Net B
Car N:‘umber Received Lot Numb?( Wet - % Moist Dry Dry tE]_‘ons
i ' ‘ g//// 0
S. P, 11227 6~2Li~L8 2 92140 L.6 879.02
S. P. 11251 6-2L-L8 3 79760 L2 76110 ¥~
-\J :.
‘/ v //
TOTALS _ 171900 164312 82 156
PAYMENTS:.. . {7
G FA Gross Units Per Cent Units of Metal Metal %
KOs JXpey of Metals Paid' For Pald For Prices mouns
Gad % -003 ~ «2b6 o — NS Y [ - Voo
@ 3312 ° 8,59+ . " = ; l
P o | 98597 | 7heTs 13.13% . | 888 65,47
Copper '&"7/‘ ‘. 85 % 1397 \ ) Lbs. 70.hh g 98h sl Lbs. .lSOh l)_‘7.96 . .X.
ar v i .
Lead  .7¢10.20 % |16760%  Lbe | 70,06 172 Y| s6s |1837.627
- zine 512,00 0 % [19717Y  Lbs. 6770 13348~ Lbs. .1158 18),5.70 -
L. ’ i l B
'TOTAL PAYMENTS 507" 't 3596,75 ¥
1 DEDUCTIONS: Concentrates Freight ,r/l‘) &’/ (22 // b s / )lﬂ/&t./f )ou 203.90
j Transportation Tax 't/ /W /‘ - /L’:}\—’,y,/ 5‘/",, ’/‘ S.c ,u,}(,& 11.10
“ Concentrates Treatment 4 611,22
| - s il & g
; Milling ,é’? < ‘/.C(/ Loy, — 110,78 v \/ :
{ NET MILL VALUE 123700
Processing Fee ( % of Net Mill Value) 2359,75 v :
| ¢ SETTLEMENT VALUE i
Ore Freigh®5.99Q . Wet Tons @ $.489.. . - 76.57 e
‘ Ore Transportation Tax
, e Umpire Penalty '
' ...LANCE DUE SHIPPER o
| - , 228318
/Zf: I &SP ;;7— o ol ey @ /= /(,n/ e, ) ,\_//' »y S ’

\fl‘\llndn Bv.

Approyed By..

"[: J.
W IR e
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' g Tirmasy AMERICAN st ENAR BB RERNING comPAny (ﬁ
%64. 20 ORE SETTLEMENT g 00"-0082' 16 1950 \
Mill Lot No. EMCe2
Boushtof Y J, Eiden & A, Ee McCrea o /S qqced’ Mine Lot No.
A"dre.ss  Box 634, 'I‘omﬁstdne, Arizona S From Mine  Bpother George Cleinm
_oping Point  p mvatone, Arizona fchedule Tr-l15 (Cherleston lLead Mines Coupany)
WEIGHT METAL PRICES —of Settiement Date Ootohor 3. 1950
el g R - "%;’s’w METAL | _QUOTATION osm:;nou QUOTATION | ped" | NET PRICE PAID
. Gold $/oz.
g )
P70 3.2 05 703323 | siver | gg,000 foz| 1.500 | 88.500 | 100| & .e@s500
Lead | 316,000 #/lb-[ 2,800 13,200 100 «13200
Copper | 24,075 */!b-| 8,920 15,155 160 +15155 -
Zine | 17,500 ;5"; 7.375 10,125 10¢ 10125
Ib. :
| FTSAYS CONTENTS
: Nt AU—oz. AG—oz. PB—% Cu—% ZN—% AU—oz. AG-oz. PB—Ibs. CU—lIbs. ZN—Ibs.
A. S. &‘ Po - 2.28 17.70 1.42 ?7.35
W\ BonGulfidg 0,60 = e
. Havley .0C3
' 'FINAL SETTLEMENT
Settlement 032 2428 17.10 1.42 27.25 | 0,212 | 160,36 24129 | 2024, 38592
PAYMENTS FOR METALS : ' ' -
‘ d LIQUIDATION J
; METAL ASSAY DEDUCTED A:;:Y l:il;ls‘t:::z;s. .:f:‘:::: NET PAID FOR RATE FER DRY TON TOTAL AMOUNT =,
‘ Gold Oz. v : No Pay Oz. |$ $ i .
L SIMCT| 2,28 1021 0,50 | 1,78 | 1.78 B0 | 1.424 0%| 88500 |/ 1426 v/
Lead 117,10 | % | 1.0 | 16.10 | 322,00 V| €0 .| 257,600 [Ibs.| ,13200 |./:34400
- Gopper | 1,42 | % | 0,40 | 1,02 | 20,407 | 75| 15,300 ¥ fibs.| (15155 31 2,32
Zine 127,35 | % |1.00 | 26.35 527,00 | 79,5 | 418,965 |bs. | (100258 42002v
3 ,/} 47 /- TOTAL PAYMENTS FOR.METALS ‘40,00 .
DEDUCTIONS . AMOUNT
| C A $ L i u'—”l $
! Treatment 70¢5525 Dry Tons @ ks 50 . Per Dry Ton /f '1 ! 317,49
. Royslty: Pay Charleston Lead Mines Conpe.ny, Box 34'7, =3V & ‘
s . ;ombst.oue, arizon&: {é/,‘ Lo
PN 25% 2532671 _ /3/ 1331.68 ;
¢ |_lling:s Fey Joseph T. Casbles 111, Box 517, Toubstons, I
] Arizona : i
‘ 72.8850 wat ‘tonsg @ 25030 386029 :
3% Federal Transportation Tax 11,59 397.38 -
Othars Pay Amu'ican Smelting and Refining Cenpany: ‘ . 3
o ' Cash Advanced  10/6/50 g dvanced 2| 3300.00 v;
%5 » ’ 3, 'l‘u’,;-\ ’ . °
N Y
TOTAL DEDUCTIONS 5347.05 5347.05 "
BALANCE DUE SHIPPER FINAL SETTLEMENT 297.15 ?,

cc: Vo, WCW, CP&( Correct ,S/ K. V.D. S[e]nen

Tr-Q.L. M.l .2

B ettt

Orig: & 2ces EXM

B T SUT O Sy o
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- ~ FINAL SETTLEMENT

=

Tre2edy Tred,la2
< " f

=t e i

B e o

iy -AMERICAI‘ 'MELTING AND REFINING COMP, Y '
?44 a‘?‘ 6/R E SETTLEMENT Date  June 22, 1951 j \%
' Mill Lot No. S=l ;
Bought of Charleston Lead Mines Company Mine Lot No. 5 .
Address ¢/o Chase H, Suiter, Box 347, Tombstone, Arizona From Mine ~ BROTHER GEORGE CLAIM
Shipping Point  Tombstone, Arizona . Tyu20 Schedule N°(char1 eston Lead Mines C:
~ (__WEIGHT METAL PRICES—of Settlement Date June 16, 1951
"EE‘B‘;’{ET Malsturn -l o8 METAL @T@ DEDUCTION @ Percant | NET PRICE PAID
: : Gold $/oz.
253980 | 3s9 | 244075 | 122,0375 | N 904000 fjoz.| 14500 | 88,500 100 |$ 23500
; Lead 17,000 #/ib.| 24800 144200 100 oL4,2C0
i - Copper | 24075 #/ib.| 64900 17175 100 17275
g < Zinc 176500 #/ib.| 64595 10,905 100 10905
#/b. B
ASSI‘YS .| CONTENTS
s BY AU—oz. AG—oz. l;.B—ﬁ CU—% ZN—% AU—oz. AG-oz. PB—Ibs. CU—Ibs. ZN—Ibs.
Se% Re| = 1,56 | 780 | 0044 | 11480
FINAL SETTLEMENT ‘
Settlement = 1,56 780 0044 | 11,80 = 190,38 19038 1074 - 28801
PAYMENTS FOR METALS .
' LIQUIDATION 2
METAL DEDUCTED @'::) I:T;Z:L:z;'_ \P“' ::‘:::T‘) NET PAID FOR RATE et TOENL AMOLINY
Gold - Oz. ' 0z |$ $ $
Silver 1,56 [0z.| 0,20 | 1,36 1,36 | 75 1e02 . [0z.| 488500 090 109,83
U™y | 7480 | % | 0,30 | 750 | 150, | 75 | 112.5 |is.| o24200 | 15.98¢| 1950.16
Corver | 04l | % | 0520 0624 Le8 - | 60 2,88 |ibs.| 17175 .49 59,80
Zine 11,80 | % 0,50 | 11,30 | 226, 75 16945 Ibs. | 10905 18.48 2255025
21 Ho TOTAL PAYMENTS FOR METALS 35085 “ 4375004 v
DEDUCTIONS AMOUNT
$ S g s './
Treatment _132.0375 Dry Tons @ 4.50 Per Dry Ton . 549417
4 ’ v
74 -
5(5 ’ ";/ M o i Mﬂ/{' - :
% ' %07«‘;/ 0
L /70, '
é 4"'?/{’ T
‘ + //-7/)/ Mafu,éi- ﬁ/tm#é’%f- .
/ o /,/6"” J1d % 7
, 2 Lever
TOTAL DEDUCTIONS 549,17
. /
_ BALANCE DUE SHIPPER FINAL SETTLEMENT 1 D 3825,87°
Orig: & 2008 CPbMCos  cc: Vo, WCW, Correct QZ/I%&X Approved— . o |
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CERTIFICATE OF ANALYSIS

SKYLINE LABS, INC.

Hawley & Hawley, Assayers and Chemists Division
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703
(602) 622-4836

N

Charles E. Thompson
Arizona Registered Assayer No. 9427

William L. Lehmbeck
Arizona Registered Assayer No. 9425

@

W

{

iy SAMPLE IDENTIFICATION Ag Cu Mo
: ppm | ppm | ppm
I 1A <0.2 5
2 2 0.2 5
3 3 10 5
4 L 0.6 5
5 5 <0.2 5
6 6A 0.2 5
7 78 0.6 10
8 8A 0.2 5
9 9 0.8 5 2
10 10 700. 550 140
11 11 18. 5
12 12 1.4 5
13 13 <0.2 5
14 4 0.2 5 2
) 15 15 ]1:8 5 2
16 16 0.4 5
17 17 <0.2 5
18 18 <0.2 5
19 19 0.4 5
20 20 1. 5
21 21 b.2 5 12
22 22A 2.0 5 12
ALTO: REMARKS: CERTIFIED BY:
)Mr. C. A Cosgrove
1923 West Osborn Road Trace analysis
Phoenix, Arizona 85016
DATE REC'D: DATE COMPL.: JOB NUMBER:
8/19/74 8/26/74 741625
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MEMORANDUM August 12, 1974

To: ™. S. Horne

Re: Geochem Survey

There is attached a copy of the sampling accomplish-
ed to date.

I have halted this work pending further discussion
with you pertaining to these claims.

C. A. Cosgrove

CAC:vs
Attachment

Pl
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GEOLOGICAL
&
GEOCHEMICAL

STUDY

FOR: M. S. Horne
3033 North Central Avenue
Phoenix, Arizona

August 26, 1974

BY: C. A. Cosgrove, Mining Consultant
Working under supervision of:
H. Clyde Davis, B.S; M.S.
Geologist & Mineral Director



LOCATION

The area covered under this study lies in the west 1/4 of Section
17 T 20 S R 22 E and forms a portion of the west slope of Uncle Sam Hill,
about 3 miles southwest of Tombstone. There are 12 claims, 9 of which are
in Section 17 and 3 of which are in Section 18. (See claim map appended
to this report). These claims are listed as follows:

Horne #101

Horne - #102
Horne #103
Horne #104
Horne #105
Horne #106
Horne #107
Horne #108
Horne #109
Horne #109-A
Horne #159
Horne #160
GEOLOGY

This area is covered by an intrusive Latite Porphyry locaily known

as the Uncle Sam Porphyry. The principal outcrops of this porphyry are on

the Uncle Sam Hill, the Three Brothers Hills to the north and west. Similar

outcrops are also evident to the south near Charleston.

This porphyry is relatively resistant to erosion thus forming the
craggy hills adjacent to the valley pediments. This porphyry has invaded
the Bronco Volcanics,. the Bisbee Formation, the Colina Limestone and the
Epitaph Dolomite. This porphyry is probably younger than all the adjacenf
rocks except the Schieffelin Granodiorite and the Valley Fill of the San
Pedro Trough. This intrusion is undouBtedly of the Tertiary peripd.

North of Uncle Sam Hill a deep embayment in the contact between the
porphyry and the Bisbee formation, which forms the floor of the valley,
suggests that the Bisbee underlies the porphyry at a comparatively shallow

depth. This has been reported in the State of Maine mine, which penetrate



a considerable body of shale on the bottom level, at an elevation of about
4,300 feet (Butler, Wiison, and Rasor, 1938, p. 101). The floor at this

part of the intrusion is therefore probably at a comparatively shallow depth,
but farther southeast, near the Tombstone-Charleston road, the exposed con-
tact becomes nearly vertical and cuts the bedding of the country rock at a
high angle. Throughout the area between this road and the ridge extending
north from Ajax Hill, the porphyry forms highly irregula% masses that cut the
Bisbee formation without regard to its bedding. A significant feature of this
area is the mass of Uncle Sam porphyry following the major fault that farther
north separates the Bisbee formation on the west from the Bolsa quartzite on
the east. This fault was undoubtedly formed at the time of the major de-
formation of the Tombstone district. It had a minimum displacement of 5,000
feet and must extend to a considerable depth. The pérphyry is frozen to both
walls of this fault and has not been notably deformed since its emplacement,
showing that the intrusion occurred after the major local orogeny.

A notable feature of the porphyry is the fracture (and strewing out of
the resulting fragments) of a 1;;ge proportion of the phenocrysts.

The groundmas; ranges from vitric to microcrystalline, with a maximum
grain size of about 0.04 millimeter,'though more usually the groundmass
crystéls do not exceed 0.01 millimeter. Where determinable, the groundmass
plagioclase is near An3Q in composition and is contained, along with chlorite
or biotite, in an intergrowth of orthoclase and quartz or glass.

Accessory minerals include magnetite, apatite, zircon, and sphene, but
much of the sphene is a prodﬁct of the alteration of biotite and presumable
ilmenite. A few specimens contain rosettes of tourmaline, dichroic in green-
ish brown and brown. Some of this porphyry is mildly altered, with sericite,
epidote, and albite developed in the plagioclase crystals and the mafic min-

erals altered to chlorite. Calcite is also present in some of the rocks.

s
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CHEMICAL ANALYSIS OF UNCLE SAM PORPHYRY

$10p 67.60
Al,03 | 16,22
Fey03 2.01
FeO ' 1.08
Mg0 91
Ca0 | 2,91
Na,0 3.7§
K,0 3.58
Hy0+ .92
H,0 : .28
Tio, : 41
P,05 ) «19
MnO .10
Zr0, | messesse

02 - mmmee——-

The area under study has been cut by one minor fault or fracture.
This bears north 40° east from the center of west line of Section 17.
Radiating from this zone are nﬁmerous ffactures which show filling by
secondary mineral solutions - and considerable alteration to the porphyry
in proximity to the zone.

A study was made of the high altitude photography by NASA to deter-
mine major structural factors effecting the possible implacement of cre
bearing solutions. A copy of an enlargement of this photography is attached
herewitb - This study was considered in the conclusipn formed at the end of

this report.



GEOCHEMI CAL

Following the geological survey and preliminary surface study, it
was determined that a geochemical reconnaissance would be the best practical
method to locate anomalous mineralized areas for further study and drilling.
Surface rock sampling was accomplished in accordance with the sample map
attached herewith.

Geochemical results were determined by Skyline Labs, Inc., and are as

" follows:
Ag Cu Mo
SAMPLE IDENTIFICATION ppm ppm ppm
1A <0.2 5
2 0.2 5
3 1.0 5
4 0.6 5
5 .2 5
6A 0.2 5
7B 0.6 10
8A 02 5
9 0.8 5 2
10 700. 550 140
11 18. b}
12 1.4 5
13 £0.2 5
14 0.2 5 2
15 1.8 5 2
16 0.4 5
17 £0.2 5
18 <0.2 5
19 0.4 5
20 14 5
21 4.2 5 12
22A 2.0 5 12

Conclusions: It is evident that two anomalous areas exist which
‘warrant detailed study. It is therefore reéommended that an examination
program consisting of drilling, testing and studies proceed to delineate
mineralized areas. This examination program should be evaluated by feas-

ibility reports as each step is concluded.

e



This geological examination and research study together with the

geochemical sampling was accomplished by C. A, Cosgrove, Mining Consultant,

working under the direction and‘supervision of H. Clyde Davis, B.S; M.S.,

Geologist and Mineral Director for Brigham Young University.

¢
(2250 o2 0. 9.0 Do
C. A, Cosgrové{ H. Clyd Davﬂf,
Mining Consultant Geologist
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SKYLINE LABS, INC.

Charles E. Thompson
. Hawley & Hawl A 7 d Ch ists. Divisi Arizona Registered Assayer No. 9427
%’ 17aooev</‘ Graant l:‘c/i., ;_sgee;:nso1oéfnﬁzson, i\(:?zona 85703 CERTIFICATE OF ANALYSIS William L. Lehmbeck
(602) 622-4836 Arizona Registered Assayer No. 9425
GOLD SILVER COPPER LEAD ZINC MO Mn
SAMPLE IDENTIFICATION ppm ppm
10 A 0.12 156000
(o AT (
- t)’ ‘ é _
oot ')g <s/ et N
TO: M C REMARKS: CERTIFIED BY:
r« C.A. Cosgrove Trace analysis
1923 West Osborn Road 1 Gold (0.02 ppm) - $2.50 CHARGES:
Phoenix, Arizona 85016 I Manganese - $2.00
PREPARATION $
ANALYSIS $ L" 50
DATE REC'D: DATE COMPL.: JOB NUMBER: 4 50
9/6/74 741625-A ® R

Q




Hawley & Hawley, Assayers and Chemists Division
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703

SNV SKYLINE LABS, INC.
e <
(A( Bl (602) 622-4836

CERTIFICATE OF ANALYSIS

Charles E. Thompson q/l)\

Arizona Registered Assayer No. 9427

William L. Lehmbeck
Arizona Registered Assayer No. 9425

ITEM AQ Cu Mo
NO. SAMPLE IDENTIFICATION ppm ppm ppm
] 8 = ' . 206
3 3 0.2
4 4 <0.2
5 5 <0.2
(3 & 7.2
7 7 3.6
8 8 0.8
3 9 <0,2
10 10 7.4
R R] 2.8
12 12 <0.2
13 13 3.0
)14 14 5.4
15 15 0.4
16 B -~ 16 1.8
17 2 - 5 2.8 25 14
l 8 2 =% l "A ' . O 5 {
19 2 - H102 € <0.2
“"IT . <)‘¥‘_,:,/Ilrl V.74
%LJ/\/N {# / / "'/{}///f‘/:
j 5 /b - A
o EFTTY] -
- P

[ To:

( '\1,1r. C. A. Cosgrove
1923 West Osborn Road

Phoenix, Arlzona 5015

cc: Pacific Palisades, Callfornia

REMARKS:

Trace analysis

CERTIFIED BY:

DATE Fg?ﬁ/ 74
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ASARCO Incorporated
Tucson Arizona

August 26, 1975

TO: W. L. Kurtz

FROM: J. R. King

Charleston Project
Cochise County, Arizona

This report is submitted on the Charleston Project with all drill hole
logs and assays attached. A geologic and land status map shows the drill
hole locations relative to the Stewart Mines, Ltd. property.

SUMMARY AND CONCLUSIONS -

Between March 25, 1974 and August 8, 1975, ASARCO Incorporated drilled four
~holes, totalling 13,347 feet, on the land held in partnership with Stewart
Mines, Limited. Three of the holes (Chs-1, 2, & 3) were diamond drill
holes, all located in sec. 30 (see Att. A). The fourth drill hole (CP-1)

is a rotary hole, 395 feet deep, located in sec. 36.

No economic mineralization was encountered and the last diamond drill hole,
Chs-3, was terminated on August 8, 1975.

GENERAL GEOLOGY

The Charleston Mining District encompasses roughly thirty square miles and
premineral bedrock within this area consists of Cretaceous clastic and volcanic
rock and Laramide intrusives (see Att. A). Sedimentary rocks of the Cretaceous
Bisbee Group crop out approximately 1.5 miles to the east and southeast of

the old Charleston Lead Mine. Sedimentary rocks of the Bisbee Group were

also encountered at depth in the Charleston drill holes. Volcanics of the
Cretaceous Bronco Formation overlie the Bisbee sediments. Intruding both of
the above are Laramide granodiorite and andesite porphyry dikes and plugs.

DRILL HOLE SUMMARY

DCDH Chs-1 was collared on March 25, 1974 and was terminated at a depth of
$002" on July 10th after drilling 1000' of NC core, 1947' of NX core, and
1055' of BX core. Attachment B is the geologic log for the hole and Attach-
ment C lists all the assays for the hole. The hole was collared in strongly
altered and mineralized breccia and was bottomed in weakly altered and
mineralized granodiorite porphyry. The best assay was ten feet (2844-2854')
of .41% Cu.



oy

o

W. L. Kurtz -2 - August 26, 1975

DDH Chs-2 was collared on July 15, 1974 and was abandoned because of caving
at 34715 feet after drilling 1012' of NC core, 1990' of NX core, and 413' of
BX core. A wedge was set at 2496' and drill hole Chs-2W was initiated on
November 21, 1974. Drill hole Chs-2W was drilled to a depth of 5028 feet
(March 5, 1975). Attachments D & E are the geologic logs and assays,
respectively, for drill holes Chs-2 & 2W. Drill hole Chs-2 was collared in
"Uncle Sam'' porphyry, penetrated into ''Bronco'' volcanics at approximately
650', Bisbee Group sediments at 1327', and probable Paleozoic marbles at
4828'. No economic mineralization was encountered, although one small
ten-foot intercept of 1% copper was encountered at 4205-4215"',

Drill hole Chs-3 was collared on June 9, 1975 and bottomed on August 8, 1975
at a depth of 3003 feet. NC core drilling was stopped at 631 feet and NX
core drilling continued to the bottom of the hole. Attachments F & G are
the geologic log and assays, respectively, of the hole. The geology of the
hole is similar to DDH Chs-1. The significant difference between the holes
is that Chs-3 intercepted much lower copper grade mineralization. The best
assay was 940 ppm (2789-2799').

GEOCHEMISTRY

Attachment H shows the geochemical sample sites and Attachment | lists the
geochemical values for these samples.

GEOPHYSICAL

No geophysical surveys were conducted for ASARCO Incorporated over the
property. ' ’

LAND STATUS

A land status map outlining the land held by Stewart Mines, Limited

JRK:1b
Atts.
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SOUTHWESTERN ASSAYERS & CHEMISTS, INC.

REGISTERED ASSAYERS
P. O. BOX 7517

ARIZONA REG. NO. 8878

710 E. Evans BLvD.
PHONE 602—-884-581 1

TUCSON. ARIZONA 85725 884.5812
i oo g g
Mr. James Stewart Company ek 024525
Mr. Roger P. Smith 5-14-80
707 Mayer Central Bldg.-3033 N. Central Ave. SEES £-51-80
Phoenix, Arizona 85012 REPORTED
NUMBER oz >90cPRM | ppm “Ba £ Rk
) <1l 53 60
2 <1l 26 26
3 <1l 28 18
4 <1 29 19
5 <1 28 30
6 <1 40 57
7 <1l 24 34
8 <1 24 32
9 < 1 100 31
10 <1l 22 21
11 <1 18 14
12 <1 21 78
13 <1 19 22
14 <1 23 51
15 <1 22 53
16 <1l 19 29 .
17 <1 50 126
18 <1l 99 432
19 <1 55 276
20 <1 27 78 m
21 <1 14 14 ;_::M
22 <1l 90 16 Dnyangdhdra
23 <1 49 98 v&g‘w
24 <l 1y 14 2%
25 <1 19 200 \\_l‘
26 <1 95 .52%
27 <1l 162 .86%
28 < 1 112 .35%

1 ppm = 0.0001%

® Gl madd iliin- cnmmetnd Tn thimg me e

1 troy oz./ton = 34.286 ppm

1 ppm = 0.0292 troy oz./ton
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DATE:
_TO:

T rrRoOM:

SUBJECT:

HOUS L INTERNATIGR AL MR 7 o 7
£ ~MEMORANDUM

MARCH 8, 1982
NIL MUKHERJEE

ED SPEER”
PRECIOUS METAL POTENTIAL, TOMBSTONE DISTRICT, ARIZONA

The Tombstone district offers excellent potential for the discovery
of gold and silver in subvolcanic deposits associated with breccia
pipes (Golden Sunlight and Ortiz types), felsic intrusives (Battle-
Mtn. type), calcareous sediment replacements (Battle Mtn. and Carlin

types) and skarns.

-Inferred oben pitable reserves of 1.36 million ozs Au and 43.64 million
.0zs Ag are calculated for 2 of 13 suspected target zones plus a pre-

viously leached heap.

This review is in response to a submittal by- J.A. Briscoe and Associ-
ates (January 8, 1982), Tucson, Arizona, offering the sale of 54 square
miles of mineral rights in the.Tombstone district, including 1.76 square
miles.of patented claims in the heart of the district (see attached
submittal). My earlier memo to Web Stickney (August 21. 1981), re-
garding the Tombstone district is herein summarized and updated (see
attached memo). Two published articles on Tombstone,. plus miscellane-

ous‘asghy sheets qnd diagrams are a1so attached.

‘Recommendations: .

I.recommend that HIMCO pursue reconnaissance exploration in the Tomb-
stone district. 'HIMCO should notify J.A. Briscoe and Associates that
we are interested in his proposal and thereby hopefully receive ad-
ditional data as‘offered. " A three to five day visit to Tucson and
Tombstone to review existing data, examine and sample outcrop, open
pit,. and :underground exposures, and inspect old core is recommended

as the next step. ‘

Location

Tomb§tphg”distrﬁct, Tombstone Hills, Cochise County, Arizona (see map).
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Type of Mineralization-

Epithermal (to mesothermal)_precious metals (Au and Ag) with base
metals (Pb, Cu, Zn, Mn). This silver-dominated system (Ag/Au ratio
of.5-200:1) occurs in subvolcanic intruded sedimentary rock environ-

4ments. .

Past Phoduction‘

An estimated 1.5 million tons of ore were mined from 1878 to 1970 with
an average grade of 0.163 oz/t Au, 2.2 oz/t Ag, 30 b/t Pb, 2 1b/t

Cu, and 0.8 1b/t Zn. _Since the metal contents varied, greatly in dif-
ferent deposits within the:district, these values were necessarily
locally much higher. Also-these average grades were calcualted from
the reported.quantities;dfﬁmetais produced, thus they reflect the
recovery grades, which,are;necessarily somewhat lower than the actual
ore grade. Some of the previously mined bonanza ores were .extremely
high grade as indicated by a recent sample from the Contention zone
that ran 13.267 oz/t Au and 453.35 oz/t Ag (see attached assay sheet)
and a sample from the State of Maine mine area that is rumored to have

run 1,400 oz/t Ag.

At current metal va]ues,,tﬁe,go1d produced would be worth ‘three times
as much as the silver produced, thereby making Tombstone a "gold dis-
trict" rather than a "silver district."”

245,000 ozs Au - $400/0z : $ 98,000,000 - 58Y%
3,300,000 0zs Ag $9/0z .. 7 29,700,000 : . 20%
45,000,000 1bs Pb . .$0.31/1b . 13,950,000 + 10%
3,018,000 1bs Cu'~ - $0.80/1b - - 2,414,400 . .1.6%
-1,179,000 1bs Zn - - $0.43/1b : 506,970 0.4%
Current Value of Past Production $144,571,370 ~100%

—

-

Mining History

Major mining camp from 1879 to 1900 and mining activity continues to-
day. The district-has -numerous inactive mines, some 900 to 1,000 feet
deep, and was owned by both Newmont. and Duval in the past. “The current
major owner is Tombstone Development Company (TDC). The 1.76 square
miles of 'patented claims in the heart of the district plus 0.58 square
miles Of,adjacentLunpatehted=c1aims,(18) are leased to Tombstone Ex-

" ploration, Inc. (TEL), wha.have been operating a 1,000 to 3,000 tpd

open :pit and heap leach facility ‘at the Contention deposit since 1979.

- s

-
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Development of Prdperty to Date

A. . TDC land (offered for lease or sale)

1. Patented land"(1.76 miz) _ 9Q% of.district's production;
at least 10 major inactive mines, mostly inaccessible,
however approximate]y two miles of underground workings
are still accessible in the Empire and Sulphuret anti-
cline. areas; active open pit mine (1,000 to 3,000 tpd)
on the Contenticn deposit; numerous inactive small mines
and‘prospect pits; several 2,000 foot degp core holes

by Newmont in the 1950's.

5. Unpatented claims (464, 10.94 miz) - adjacent to pat-
ented land and elsewhere; numerous inactive small mines
and prospect pits; 1imited shallow drilling.

3. State Prospecting Perm{t'1and (41.0 miz) f,periphera1
to the district; numerous inactive prospect pits; 1imi-
ted ‘shallow drilling.

B. Non-TDC land - small parcels of patented, unpatented, and
State Prospecting'Permit land; several active small open
pit and heap leach operations (State of Maine and Ory Hill

Mines); one active small underground mine (TombsStoneé Exten-
sion); numerous inactive small mines and prospect pits.

' Currenf Exploration Activity

No district-wide comprehensive exp]ofatibh prgramfﬁégjﬁééh;édndutted

since Newmont's efforts in the_1950ﬂs;.'5ince thEn\tHé“majority_of

the land has belonged to companies . too small to furid extensive explor-

ation._‘ReCent'interest and ‘minor activity byt.rASARco;ﬁNewmoht, Occi--
denta1,’Phe1ps’Dodge; First MiSsissdppi'Corp.g_Teton;fand J,A. Briscoe

and Associates.(for TDC) . The district and surrounding areas are

‘essentia11yitied.up.by TDC and Briscoe; who donot have sufficient

funds for exploration. “Recent core’ drilling at nearby Charleston Lead
Mine. Also recent coré drilling by HIMCO that“intersected'porphyry
copper mineralization on Tenneco's Little Boqui]]as‘fee'1ands-a10ng
the San Pedro River to the west. ' ' v .

Host Rocks.' '

CambrianAthféugh Pennsy1vanian'ca1careousf5ediments and Cretaceous
volcanics, volcaniclastics, and clastic and calcareous sediments, al!
intruded by intermediate to felsic Laramide magmas. ‘Mineralization,
alteration and ore deposits occurred in all rock types.

- “o. % " » o i 1
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Mineralization

Argentiferous and auroriferous base metal sulfides (galena, tetrahed-
rite, pyrite) with sphalerite, chalcopyrite, and alabandite (MnS) re-
portedly comprised the hypogene ore minerals, however recently identi-
fied tellurium oxysalts are widespread and abundant, indicating primary
tellurides were present. Oxide zone mineralization is easily leachable
silver halides and free gold. Oistrict wide Ag:Au ratio is 13:1 based
on production figures, however this varied from >200:1 to £5:1 1in indi-
yidual ore deposits; Assay sheets and lists of identified minerals

are attached.

Alteration

Contact metamorphic hornfels and calc-silicates developed in the in-
truded sedimentary rocks while widespread hydrotherma1’argi]]ization,
adularization and silicification (opal) affected both sediments and
intrusives. ~Most of the ore mined in the Empire anticline, Sulphuret
anticline and the Contention dike zones_(approximate]y 60%..0f the
district's production) occurred in, adjacent to, or above.ithe "nova-
culite" unit which probably is an adularia and silica (opal) alteration
feature of shales and siltstones. Those areas which were the'most
permeable, such as fractured shales and siltstones, intrusive contact
zones, tightly folded bedded limestones, and faults provided channel-
ways for circulating hydrothermal solutions and underwent the most
intense alteration and mineralization. Buchanan's "Epithermal Precious

_Metal Vein Model" (see attached) is applicable although alteration

and ‘mineralization®are not restricted to veins. The boiling level

probab]y"migrated;VéktiCal]y“numerouswtimes, giving rise tp a tele-
scoped" . system: (precious metals were'mined to I;QOngQQtﬁaéptﬁfandf4g,
base metals incre;SEdfwithkdepth;ﬁdﬁj]]ed interceptsindicate:precious
metals and base'metals:also exi at’2,000 foot depth) e

exist
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Possible Targets

The numerous potential targets listed in my earlier memo (see attached)
range' from near surface open pitable deposits to deep porphyry environ-
ments. The following description of the open pitable ( <400') targets

is of the most concern to HIMCO at this time. The map on the following
page shows 13 potential open pit-deposits centered on the following

previous]y m1ned areas:

1. Contention dike zone (1nc1ud1ng Empire d1ke zone)

2. Empiretanticline zone (Toughout, Goodenough, Girard, Empire,
Skip Shaft and Silver Thread M1nes)

3 .Vizina Mine

4 Northwest Shaft- Defense ‘fissure zone

5, Sulphuret anticiine zone (Sulphuret and Westside Mines)

6. Oregon and Prompter Mines B

7 Lucky Cuss, 01d Guard and Hersche1 Mines

8. Bunker H1]1 Mine '

9. Ingersol Mine (not on TDC ground)

10. Emerald Mine

11. Tribute Mine - : ,

12.  Luck Sure Mine LT o ;

13. Comet Mine: A .o s =l

Actual tonnages and grades are unknown except for the Contention d1ke
and Empire anticline zones where- limited data is given below. None
of these targets ‘have been dr111ed 1nc1ud1ng the Content1on dwke zone

be]ng open p1tted by TEI

'l'r;.-h ',; i
tangets ex1st

iFayorab]e_aneas;

_ In add1t1on, numerous undiscovered ;genera]]y deep5
however, several may’ ‘be - within open'p1tab1e depths;
shown in ye]]ow on the map'are : o

Northwest cont1nuat1on f;Emp1rexant{c11ne zone

1

-2 fSoutheast contwnuat1on “of Emp1re ant1c11ne zone
3.0 A1l areas along Prompter: Fault ", :

4. Tombstone Extens1on M1ne -, Emera1d Gu]ch,area (east of map

o area)s: . 2 AN
" B -Sch1effe11n Granod10r1te--»carbonate sed1ment contact zones'; 3o 5

. covered by gravél. T ¢
6. "Novaculite" - outcrop areas (poss1b1e a1terat1on zones a]ong T

{ ‘ca]dera r1ng fractures)
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Inferred Open pitable Reserves on TDC Ground

Two of the 13 poﬁéntiaf open pit deposits plus a previously leached
heap ‘are presented: .

"Tons (millions) Grade (ozs/t) Ozé«(mil1ioqgl

Area Waste Ore _Au Aq Au Agq
Contention Dike =~ 18.75 6.29 0.163 2.20 | 1.02 -13.75
Empire Anticline *: 24.75 8.25 0.033 3.49 '0.27'-_'28.79
Composit Heap 0.00 0.68 0.010 1.61 0.07 : 1,10

1.36 43.64

The Contention dike zone, which is mineralized for 4,800 faet of its
7,000 foot strike length, probably produced 40% of the district's total
dollar production. The dike probably represents the subvolcanic feeder
zone for eruptive volcanics (Uncle Sam Porphyry welded tuff) correla-
tive to the Schieffelin Granodiorite intrusive. The dike has many
similarities to the subvolcanic environments of the Golden Sunlight,
Ortiz and Battle Mountain deposits. Mineralization extends from the
surface to 900-1,000 feet deep where mining stopped due.to labor prob-
lems and lowered silver prices; however. only the upper 400" is-con-
sidered open pitable. ~ ; ‘

The south end ‘of . the Contention dike zone is currently -being.'open pit- |0
. ted by Tombstone Exploration, Inc., however the operation is;ﬁrobab]y'~/2;22m
unprofitable due’ to-poor mining practices and Jack;of;dri]]ed,reserves.syyggf
TEI might beiﬁhterested;in-odtside,exp]bration}and:mjnin"expértiSeifaﬁi o
help.. - ... N TR e et g SRR

454

tentjal open.pitable’zone extenc
£4ins225:0 million tons:i(2001°% 418001
cu ft/t; 600;000:ton ﬁeliminated.forjstgpédféreéS)gi Al

The'épﬁﬁgﬁgqu ke
-and possibly. contdins:

able to assUméfﬁSImGthJasf25%;tdrVS.ZSTMi11ion“tons-,,*y be"% a3 :
average gradejﬁslynknown;3however;‘mospjb? the Qistryg;ﬂszgd1d +eporti
"edly came from thisizone, which, coUp1edeithfthé’éVéﬁgQE#ﬂikfficté%x“
wide production. grades.‘of. 0.163 :0z/t Au and 2202/t  Agy makes ‘the " T 'Y
early TEIl pit sample averages of 0.014 oz/t "Au ahd.l;o%gbz/t:Ag'appear,f;,J\,
too low. .Thergfdré;fthe‘district-wide grades are used in the inferred = : . %
reserve summary given above. Assay sheets for some high grade samples A

from the TEI pjﬁ*arg'attaghed.'.' '

The Empire anticline potential open pit zone (Tougtht;~Gdodenough,
Girard, Empire, Skip Shaft and Silver Thread Mines) “intersects the
Contention dike zone and probably produced 20% of the district's totel
dollar production. The.anticline hosts saddle reef, dike contact,

-
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sharply folded limestoncs, shales and quartzites
of the Cretaceous Bisbee Formation and the Periian portion of the Naco
Group. . The EmpirE'anticline deposits are similar to the subvclcanic
intruded tediment environments of Battle Mountain, Nevada.

and fault deposits in

The Empire anticline potential open pit zone possibly contains 33.0
million tons (1,800' x 700' x 400' 7 15 cu ft/t; 600,000 tons elimin-
ated for stoped areas), of which 25%, or 8.25 million tons may be ore.
Average grade is poorly known, however, recent sampling of a small
underground portion.of the zone gave the following very favorab]e re-

sults:

No. of ~ grade (Range) (0zs/t)
Samples Samples : AU ‘ Aq
Total : 93 (100%) 0.023 (0.005-0.275) 2.69 (0 01-47.96). -
Greater than 0.010 Au 58 (62%) 0.0328 (0.015-0.275) 3.49 (0.36—47.96)&@_'}
Less than 0.011 Au 35 (38%) 0.0069 (0.005-0.01) 1 36 (0.01—4.89)'ﬂ' q

These samples were collected by Dames and Moore (for TEI) uncer my _
supervision in 1980. The Dames and Moore consulting report, with N N i
sample locations and assay results, 1S attached. The samples were L .
channel cuts across suspected mineralized structures along stope walls o

in the Girard Mine (GUM) and therefore are lower grade than the ore. = Tr s g
actually mined.. The area sampled extends from 20 feet to 400 feet Ly
below the,surface;;jonly‘four=samp1es-(4.3%) contained less than'$5 . " i
combined‘Au‘andmAQRValue;($400/oz-and $9/0z) and ‘the averade grade .. .
of the 58-samp]esﬁ(sz%)ﬁthhtgranﬁgngater}than'0.0lﬁpz/tﬁﬁywyasgo;0328
oz/t-Au-and 3149,bZ/ttAg,@whﬁth~is'ethva]ent_tofthéiDeLaME?jSilveff‘
Mine,;Idahg-(02933joz/ﬁjAuiaqg#§§30.02/thg); .The;jnfetpéd”résngesa
. for the Empire ant *give ?inﬁthé¥tabJe'aboyéfaté§b séd Fofr il
. greater -than: estilts*just ‘descri ;

anticline’given’

01%oz/t Aussam

The Composit Hea%vEﬁﬁtéﬁﬁ§iéppfbximateiyﬁ680,000'tons$p~g_
from .the old mingSIjﬁhthe\djstfﬁttIfQIt!was cyanide leache
crushing;;by:71jMihé§a1slfromgl975iunti] 1977 and prodUced“apprOx14ﬁ;;
mately 300,000.0zs ‘Ag.-and 5,000 ozs Au. Periodicfleachihé‘and”éamp1inga ;

by TEI indicate recoverable values are still present and the average = -

grade is probably 0.01 oz/t Au and 1.61 oz/t Ag, however identifiable f'ii'
areas of ‘the heap-are higher "grade. Miscellaneous 355ays are .given R
on attached assay sheets. " . . o o

B




LA A g, e

Hlenioh s een SuAld

DN e D AR W AR RSN R S e R T
. . " * v '.. ’

LAURAADUR - EﬁwgﬁEER1
MARCH 8, 1982
PAGE 8 .

SUMMARY

1. . The Tombstone distrigt is a major mining district which has pro-
duced 245,000 ozs Au and 3,300,000 ozs Ag plus Pb, Cu and Zn,
from Paleozoic and Cretaceous sediments intruded by Laramide
magmas in subvolcanic environments. . ‘

2. The Tombstone district contains at least 13 open pit targets in
areas of old mines, two of which have inferred reserves of 14.5

‘million tons @ 0.089 oz/t Au and 2.93 oz/t Ag (1,291,000 ozs Au
and 42,540,000' ozs Ag). Inferred reserves of 680,000 tons @ 0.01
0oz/t Au-and 1.61 oz/t Ag also exist in a previously leached heap.

3 The Tombstone district contains numeroué other open pit and deeper
hypothetical targets amenable to discovery by mapping, sampling,

geophysics, and drilling. o 3

4. The Tombéfohe district is eSsentih]]y owned by'Tohbstone?Deve1op—
ment Company yhi]e J.A. Briscoe and Associates (for TDC) own as
much as 50 mi€ of mineral rights on adjacent and peripheral land.

5. TDC aﬁd'Bfiscoe are offering to . sell title to all of their land,
or to lease any land not already leased. : : %

6. TohbstohggExp1§;ation, Inc. currently has Undefr]gase from TDC, 2f
12 of “the 13 potential open pit targets identified "in this memo. i,
.TEI‘is}opEn;pitﬁminingfon'one,of the targets,”and is looking for-ax

o-develop.other ‘targets:

mended_ that HINCO's precious metals group pursue’e<:
“therTombstone district.” A ‘threeto five day visi
‘review existing data; examine and -

dTombstore £o r '
ground -exposures,”

'5amp1é?ﬁﬁﬁd?35]¢f0ﬂtcfcﬁ;€dﬁéh:pit;%and'Undgf

“?@OQ“QUSPEF?"°1: py§f§hoq1q be;ghe~nex§*stéﬁ;

Ed Speer, s 39
ES/sdw = - . X
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* . STATE LAND DEPARTMENT OF THE STATE OF ARIZONA
BEFORE THE STATE LAND COMMISSIONER

500/"7 P
opf
syt 1

DECISION AND ORDER

IN THE MATTER OF MINERAL LEASE
APPLICATION NO. 11-86254 UN THE
STATE LAND DESCRIBED THEREIN.

APPLICANT: JAMES STEWART COMPANY

The files of the Arizona State Land Department (the Department)
reflect that:

1. On March 25, 1983, James Stewart Co. filed Mineral Lease
Application No. 11-86254, for the State Trust land described therein.

2. Review of said application by the Department's Mineral Section
determined that applicant has provided insufficient proof of discovery of a
valuable mineral deposit.

The Department, therefore, finds that it is not in the best
interest of the State Trust to approve Application No. 11-86254.

IT IS ORDERED THAT Mineral Lease Application No. 11-86254, be and
the same, hereby is denied.

This Order is effective immediately.

GIVEN under my hand and the official seal of the Arizona State
Land Department this 10th day of August -+1984.

\
STATE 4 / /
LAHD ] F/ AFAR
DEPARTMENT LAND COMMISSIONER
SEAL

Certified No. 389281 James Stewart Company
3033 North Central Avenue, Suite 707
Phoenix, Arizona 85012

Copy to: Russell A. Kolsrud, Attorney General's Office
75/84-85

——]




e ———— ——— 1 S —————
ROUTING DATE ROUTING DATE
oRrDER INITIALS | poutED || oRDER INITIALS | eouTED b

COMMISSIONER INFO RESOURCES \ 6

DEPUTY COMM SURVEY & MAPNG

ADMIN SERVICES CARTOGPH INFO ) :
ACCOUNTING NATURAL RESOURCES N '
DATA PROCESSING NRCD r;z‘ -
SALES ACCOUNTING RANGE WY
PERSONNEL 1 MINERALS [ ‘
OFFICE SERVICES HYDROLOGY

CONTRACTS & RECDS FORESTRY {
LEASING FORESTY MGMT N k()f) bt
CASE EXAMINER FIRE MGMT : 1/6 :
RECORDS SHOP PHX DIST OF M = %b ’

URBAN & COM DEV FLAG DIST OFF
URBAN PLANNING PRESCT DIST OFF
SELECT & EXCHNGS TUC DIST OFF
APPRAISAL BOARD OF APPEALS
TUCSON OFFICE

INITIALS ABOVE WITHOUT COMMENT SHALL INDICATE NO FACTS AVAILABLE OR NO CONTRIBUTION WITHIN DISCIPLINE OF
ASSIGNMENT TO ALTER OR NEGATE ACTION PROPOSED

The above mineral lease application was filed March 25, 1983, by the James
Stewart Company as a conversion of two prospecting permits, 08-81903 and
08-77664, The minerals of interest are lead, zinc and silver, with minor
gold and copper. The parcels involved are located near Charleston, in Co-
chise County, in Section 36, T. 20 S,, R. 21 E, The area covered by the
application is 451,77 acres; the rest of Section 36 contains patented claims
pertaining to the old Charleston Lead Mine. The property was examined on
July 26, 1984,

The 451,77 acres of state land was broken down into 28 claims, the JS group,

. ranging in size from 1.46 acres to 20,00 acres, The James Stewart Company
submitted assays for all but three of the claims; these three were the
JS-6, JS=20 and JS-21 claims. Of the remaining 25 claims, only one, JS-19,
had an assay that constituted ore-grade material,

The JS-19 sample appears to have been taken from an old shallow mine working
on the claim. Using E&MJ's June metal prices, the combined value of the ore
runs $165 per ton (in the ground). Principal values are in zinc and silver,

One drill hole--Hole No., 4--on claim JS-14 intersected some good grade miner-
alization (copper, zinc and silver), but intervals were, for the most part,
less than three feet and depths were greater than 1470 feet. Considerably
more exploration work is needed to determine whether this mineralization is
worth the cost of sinking a shaft to such depths (1478 ft, to 2238 ft.).

The applicant's plan of operations calls only for trenching with a backhoe

to locate minerals, and drill new holes and deepen existing ones. This is
another way of saying that sufficient reserves have not been developed to date
to start a mining operation in the near future (if at all). Trenching and
drilling can, and should, be done under the existing prospecting permits
(08-81903 has been cancelled, but was refiled as 08-89409),

17-72 (REV 8-79)
i
WHEN :1' RELATES TO A MATTER CALLING FOR FINAL ACTION BY THE DEPARTMENT, THIS SHEET SHALL BE KEPT AS A PERMANENT WORK
PRODUCT RECORD BY THE DIVISION OF PERMANENT RECORD. WORK PRODUCT IS NOT PUBLIC RECORD.




In summary, the applicant has failed to prove the existence of a valuable
mineral deposit or deposits on the state lands under discussion, I recom-
mend that this lease application be denied.
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l ~ James Stewart Co. S G JOB N \D
Suite 707 - P | AT chmw—g%g%z
303 N. Central Ave. ~ : - REPORTED  3/2%/83
“ Phoenix, AZ 85012 INVOICE# ¢ 2311
! woween | Ag opt | Au ppm | Ag ppm | zn ppm | Pb ppm | Cu ppm | Mo ppm
[ JS - \ ’ e O : <T’0u'p
1 | 0.08. 0.7 20 14 N~ 224 8
2. |- o042 | 0.6 16 14 22 8
) 3 0.10 1.2 | 38 | 32 50 2 |
4 0.10 | 11.0 226 0.28% | 148 2 :
5 0.18 2.6 18 112 0.33% 2 |
7 0.44 16.0 400 0.28% | 0.27% 14 ;
8 0.64 7.1 222 0.79% | 200 84 i
9 0.10 3.0 216 1.46% | 110 60 l
10 0.08 0.4 | 16 146 20 '
1 0.12 4.4 294 0.71% | 170 2 !
12 0.10 1.8 12 114 124 38 }
15 0.08 0.8 28 50 12 .| 2 ‘
16 0.09 0.8 26 24 14 2 l
l 17 0.06 0.4 10 20 14 4 |
| 18 0.06 | 0.4 12 12 12 4 |
| 19 6.11 0.58. | 2100 | B8.15% | 1.46% | 0.81% | 44
N 5 7 | 0.16 OF T I VTS R B
23 | 0.08 1.8 300 98 40 2
24 0.06 0.6 104 42 22 <
25 0.05 0.6 40 30 14 <
26 0.08 0.6 32 14 | 12 4
27 0.06 0.4 22 20 30
28 0.10 0.8 26 18 12 2
,
1 ppm = 0.0001% 1 troy oz./ton — 34.286 pgm 1 ppm = 0.0292 troy oz 8
* Gold and Si<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>