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: REPORT ONI P SURVEYS

ON CHARLESTON MINE i

January 14, 1970

: It is very difficult to dra.w deﬁmte conclus1ons concermng the cause of ..he

I.-P. anomalies in the v1cm1ty of Charleston Mine- as very httle is k.nown
d.bO\.c. P I AT ; .

(2) the survey techmque
—(b)-the line direction -

(c) the line interval -

(d) the spacing of readmds
(e) the electr ode conflouratxon

: and nothing is known about the mstrument uhat was used

However, if we assume

&y l.:"'A” on the 3, 200 foot depth ('7) map. refers to electrode spacing ..
2. The nordleast 'crendlnar lmes on the l 000 foot depth (?) map are
the lines read b T
. 3..That the numbers marked on these lmes ‘are I. -P. readings
" -4, That the reading 1nuerva.1 1s the same as the indicated depth (?).
and the same as the electrode spac:LnO' (as can be inferred from
the 1, 000 foot depth ~'nap) 0
5. The two surveys’ were conducted by competen.. people and/or at

the same time

Then the strong anomaly’ (over 30 units, poss:.bly mllhsecs) is probably
a one reading anomaly and ‘thus’ suspect. Ifitis a one reading anomaly,

.this may. exolam ‘why. lr'xes a.nd reacungs were not put on the 3,200 foot

depth (?) ma.p.A




. ————— -
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However, if we aésumg that the. sv_trong. anofna.iy 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
V‘;Cinity. i “ PR . " 3 LG . ) | .

What is meant by "at depth" in the 'p‘i'eﬁrioﬁs paragraph is related to the
instrument, electrode configuration,’ and electrode separation and thus is

very difficult to comment on. . . .
However, I would expect something'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 ;_L'refhosgishowr_; on the.1, 000 foot depth (?) map.

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

- was based, at

is surprising that at least one hole.is notlocated in the centre -of the i
anomaly. ' W St

The strong I. P. anomaly on the 1,000 foot depth (?) map appears to be a
valid anomaly as several anomalous ‘readings are'-reco_i'ded. This anomaly
warrant drilling.!- Again'it is surprising that some of the drilling

was not performed in the vicinity of 'tbis}anomaiy}'f..i_f.'_th_e drilling program

: leastin part,’on'the 1P, resultsi: . . =
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RECEIVED

q.’*
CHARLESTON MINE AREA AUG 141959

TOMBSTONE, ARIZONA JAMES STERAKT Lz e il

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 S,
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,
ﬂnderlain 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



-
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 msy 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 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.

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.
These volcanics are highly altered with many bleachéd'iodés;'éome.sericite
and silicification. Mineralization with pyrite etc.iappears to be minor.

No economic minerals of importance seem to be present in. the

0 T S T

volcanic

\

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 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 increaging
copper tg, lead ginc 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 andvdaééiéfrdﬁikgig #1
are included in this report.

. Geophysical Survey

On the basis of stated preliminary assumptions, induced
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polarization and resistivity surveys were eonduc.ted 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 L 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 whichk are probably related to sulphides. (4, 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 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% sulphide 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&undgnt
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 sanples
over zone B contain anomalous amounts of copper. The copper values
probably are associated with copper minerals in the quartz vein; .r"ather
than with the pyrite mineralized altered zone. L g o1

Anomaly C is a small anomaly at the Charleston Mine. This
anomaly appears to be associated with pyrite mineralization seen in the
0ld workings and in drill hole #l.
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Ten depth profiles were conducted to determine 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. Alldepth profiles, with the exception of DP3,
indifcated the presence of polarizable material. It is believed that the
predominate effect i1s 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
F1 ‘ 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 1l to 1.5%
W5 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 '
#9 300 feet or
less less than .3%
#10 500 feet 1%



”*v‘—a—- - ' v /;”
-6~

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 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 the area southeast ofWDDH#ZNand 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 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#4, 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;?§1h§8§?§§§,

should be rewarding.

s sy I

HEWITT ENTERFRISES,
by L. A. Hewitt @ . .
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PHOENIX, AfIZUNA
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During May and June, 1969, a geophysical survey was con-
Temdslone Hterivg Lealicct
ducted in the(fharleston Mine areasy 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 believegmgg lie below this areaJ

;<rThe 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 Boquillas 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 kine is called
"Gum Drop" locally. The hill is primarily quartz latite and andesite,
ﬂnderlain 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. l!ost 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, severul granodiorite ridges are
seen,
R
[ From the regional magnetic map, the Charleston Mine area

appears to be¢ an embayment of sediments and volcardes tetween two

large intrusive masses., One mass to the east underlying the entire
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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 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 &g lead gzinc 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 assays for hole #1

chetl ‘ "\ \;-'u-

are included in this report:/

L

Geophysical Survey R SRR B W

On the basis of stated preliminary assumptions, induced
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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 zones, 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.

Cf)m'{
(/ 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.

BRI WG Gy

2 0
These volcanics are highly altered with many bleachead zonesyypome,@enicite
and silicification., Mineralization with pyrite etc. aggegrp4tg_§e minor.

No economic minerals of importance seem to be jresent in the volcanic -
T8 il ol

AL R B R
section. )
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polarization 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 L 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 d epth 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 Wiiick are probably related to sulphides. (4, B, C.) aAnomaly 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 North L5° East. A width

of 2000 feet and a length of 3000 feet 1y 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 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
itriking approximately North 45° East., Like anomaly A, there ia sundent
gsericite and limonite. Thedepth to sulphides on this anomaly is esti-
mated to be less than 200 feet also, 1% sulphide is estimated. Assoclated
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 values

probably are associated with copper minerals in the quﬁrti'f‘Véiﬁh,~fE€ﬁer

ot

than with the pyrite mineralized altered zone, Feo 4%

Anomaly C is a small'anomalyf%t the Chﬁe:;‘.lx;stgrt.ﬂ‘jn?., 'I_"h'j.s. :
anomaly appears to be associated with pyrite minerali;;t:io;l; ;wen‘ in ;:he
0ld workings and in drill hole #1l.
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<;en depth profiles were conducted to determine 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,
indicated 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 minerelizat ion, it is
realized that the aurves 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 depthvcalculations and sul-
phide percentages are concernedg:}TheG;:Elowing 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

! #1l 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
4 900 feet 1l to 1.5%
5 1000 feet 1.5 to 2,0%

X 6 800 feet 1% increasing south
a #7 700 feet 1 to 2%

i8 200 feet 1% or less, deep section cannot

be determined
#9 300 feet or
less less than .3%

3

#10 500 feet 1%
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(;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 exist;]

It appears from the geologic data, drilling results and
geophysics that an area of mineralization has been found. The fact that
a8 large area may be mineraliged 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 arngsouzﬁ;ast of DDHf2 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 bé désigned to drill at least 1000 to 2000 feet
into the mineralized sediments, If indeed DDH#L4 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»debdsiég-iﬁfﬁiéh and

i

should be rewardinéZ} Ui

HEWITT ENTERPHISES. i
by L. A. Hewitt
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Hewitt

Enlerprises 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 COM?AN‘.’

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 equipment was

us ed. 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 positivé tool
for prospecting in th<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>