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" It is very Ciificult to draw definite ·co.nc:lusions con'c~rnin'g the cause of the 
I. 'P. ailomalies in the vicinity of. Charle~ton Mine' as very li,ttle is known 

about: (a) t.'-1e survey techniqUe" ··.i;::·.: :)::·.::;·· :,:';' .:, ' ',,:;>:;/::.:,,- ", ' '.- ',' , 
- (b)-the line direction ' .. . :. , ; .~~ ., :>:,:: : ~, :: : ,:<~;::"" :"~'~; ,.~:.:. : , , ::' ." . 

.. , : ~ . ~ . . - .. 
. -.: ~ > " , : .' (c) the line interval '. ". 

(d) the spacing of readil?-gs : .... 
(e) the elect rode c6nfig\lr~tion " 

. . " . ...... . '. ~" " . ,... .. .: 

~ .. ' 

. •... 

However, if we assume ... . . ' . ' . 

:,i 

.. , .. 

.' . .. . . . 

1. ·. "A" on the },·Z.09 foot depth (? )inap':refez:s ' to electrode spacing 
, Z. ',The nortneast tr'endinglilleso'n the 1,000 foot depth (? ) map are 

the lines read ···· ,' . ' , " . 

3. That the numbers marked 'on these lines 'are 1. . P. readings 
:4. ' That the reading interval is: the same as the indicated depth (?), 

anc. the same as the electrode spaCing ' (as~an 'be in'ferred from 
the I, 000 foot depth ,map) " .' . 

5. · The two surveyswe~e ':conductedbycomp~tent people and/or, at 
the same time' ., , : . ' . 

Then t.'-1e strong anomaly ' (over 39 units, possibly millisecs) is probably 
a. o~~ reading anomaly and. 'thus ' s u spect. Hit is a. one reading anomaly, 
this :n.ay . explain why line's .' a.lid r :eadings: were not 'put on the 3, ZOO foot 
dept..~ (?) :nap. . .... ' ," " , . <::> .' . ' . . 

. -:' ... ' 

:." . >:" . " : 

•• ~: I 

.. .. .:: ' 
. " ~ . . ' " : ,' : 

" 
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_ • _ _ _ . a ' . .. .. _ .' .. _ . ' r" ;, . .... - . .. _- ----. 

. " . 

How~ver, if we a~sume thatth~.strong anomaiy on the 3,200 foot depth (?) 
l"':.1.ap is ' a valid anomalY, ·itmust b'e caused by som~thing .at depth as readings 
0: t..~is lnagnitude do not occur :o:nthe i, 000 fobt ·"d.e·pth (1) map in the same 

.' . : ' . .. .' . . 
.. .. .. 4-

Vl':l;U~y. 

Wl:.at is lneant by "at depth" in thep~eVious paragraph is related to the 
i:1st::-um.ent, electrodeconfig'lir.CLti·on/ and electrode separatio.n and thus is 
v~::y difficult to comr:nent on'. ' " 

:-Ioweve::-, :; would expect sometliing" in the order of 700 feet to 2, OOOfeet. 
Aga.ir., this CO:1clusion is partly :~ased'()ll: the a:ssum.ption that the lines 

. ::-eac. i:l. t.'1.e. field ~"re those,: shoWl!. ox: the. 1 ,000 foot 4epth (?) map • 

. ' Ii holes two and four were spot1;ed on the basis. of the I. P. results, it 
is su::-prising that at least' one hole.Ls notlocated·in··the centre ·of the 
al'lo:nal y • . . . '"." . ., 

.. . .. 
Tl-:.e st::-011g I. P.· anomaly on the 1,000 foot depth (?) rn.~p appears to be a 
valid. a:1o:naly as several anomalous .readings are "reco.rded. This anomaly 
l-:-~ay war::-ant drilling •. :·· Again it ~s surprising that 'some of t..'lJ.e drilling 
was :10~ performed in the yi~inity.·ofthis · anomaiy·;.if the drilling program 
was based,' at- least ' in. par:t. · .0nAhe )::.-. P.' resul~s .. ~:· :. ' .' . ' . 
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RECEIVED 

CHARLESTON MINE AREA AUG 14 1959 

TOMBSTONE, ARIZONA 

During May and June, 1969, a geophysical survey was con-

;() 
. '0 

due ted 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, 3D, 

31 and 32, Township 30 S, Range 22 E; Sections 5 and 6. Township 31 S, 

Range 22 Ej 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 inter~8t 1aa , ped~nt area approximately six 

miles southwest of Tombstone, Arizona. Several hills rise abruptly 

from th e pediment. One of th ese hills at th e Charleston Mine is called 

"Gum Drop" locally. The hill i8 primarily quartz latite and andesite. 

underlain by older volcanics and metasediments. West of "Gum Drop" 

lie several more hills within the Boquillas land grant. Earlier 

mapping by USGS and curwory 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 volc~s 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 may be noted as a 

magnetic low on the ae.ri.:al 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 North 450 East. , 

Initial geochemical tests indicate the quartz veins and near vicinity 

to have abnormally higher values in copper, lead, zinc and silver; 

whereas, the pyrlt.e andsericlte 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 

p,robably the most recent of any hydrothermal activity in the area and 

may be the least significant economically. 

Drill Hole #2 Analysis 

Drill hole 12 gives an excellent analysis of what rocks exist 

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

that the altered volcanic section is appIUximately SOO feet thick. 

These volcanics are highly altered with many bleach'ed "Bories ~ · some sericite 

and silicification. lIdneralization with pyrite etc.~ '\ ~ppears to be minor. 

No economic minerals of importance seem to be presegt ).n. ~he volcanic 
, . ~ .' \ t'·. .', 

:...) ~ 0- " . f . _ 

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 18 present. The bedding plane is appro ximately 500 to the 

core axis. 

Many sections of interesting mineralization are encountered in 

drill hole 12, note enclosed log an d assays. The fo llowing sections 

are felt to be significant: 

1005 - 1008 

1028 - 1032 

1175 - 1185 

1726 - 1737 

H~50 - 1854 

2261 - 2272 

2515 - 2526 

2947 - 2961 

The above sections are noted for their lead, ~inc. _ or copper content 

. or the combination thereof. It is thought to be significan t that 

zoning ap~ears to be prevelant downward. This is based on the increa4ing 

copper" lead sinc ratio. An 1820 foot assay ·tor · Au and Mo is noted~ 

These values added to th e 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 

)30 feet thick. The bedding is more nearly 600 average to the core 

axis. The sedimentary section in this hole is ve:y similar to that in 

hole #2,except the alteration associated with the mineralization is 

less intense. Sericite is most abundant. Logs and 8:s~·a¥a ::·fo"~:;·l,1.,~le III 
. . . , . . : .' .. . : 

are included in this report. 

..' : 

. Geophysical Survey 

On the basis of stated preliminary assumptions, induced 
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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 II, 1969. Four other traverse lines Tr I, Tr2, Tr 3 and 

Tr 4 were made OTer the area of interest. These four traverses cover 

about 70,000 feet .. using a nominal depth penetration of less than 1000 

feet. Ten depth profile s were also made in th e area of interest. 

The 1000 foot depth traverses were made primarily to ascertain 

the general distribution of shallow sulphides. Three anomalies were 

found ~ck are probably related to sulphides. (At B, C.) Anomaly A 

iJ 

is coincid"ent 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 450 East. A width 

of 2000 feet and a length of 3000 feet is probably a gpod 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 

s'triking approxima"tely North 450 East. Like anomaly A, there ia mundE¥lt 

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 cpartz veins 

bordering t he south edge of the shear. Copper minerals, principa~ly 

oxides, are associa ted with these cpartz veins. Geochemical . saBlples 

over zone B oontain anomalous amounts of oopper. The copp:t3:~ v'~" lue'~ i " 
. : I , "" : 

probably are as so cia ted with copp er minerals in the quartz veins;ra"ther 

than with the pyrite mineralized altered zone. .! ~~- ( . ~ l . 
",- ' .. 

Anomaly C is a small anomaly at th e Charleston Mine. This 

anomaly appears to be associated with pyrite mineralization seen in the 

old workings and in drill hole #1. 
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Ten depth profiles were conducted to determine the presence of 

sulphides in th e sedimentary section below the vo lcanics. The profile s 

were made with a ~o aITay system in order that maximum depth penetration 

might be realized. All depth profiles, with the exception of DP), 

indiJ'qated the presence of polarizable material. It is believed that the 

predominate effect is related to metallic sulphides, primarily pyrite. 

After examination of the oore and the contained mineral iz at ion. it is 

realized that the rurves 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 

1/1 200 feet l~ or less 

800 feet 1% but increases eastward 

#2 1000 feet 1.5% increasing ea5tward 

#) 800 feet 1% or less increasing eastward 

#4 900 feet 1 to 1.5% 

//5 1000 feet 1.5 to 2.0% 

//6 800 feet 1% inc reas ing south 

117 700 feet 1 to 2~ 

#8 200 feet 1% or less, deep section cannot 

be determined 

#9 )00 feet or 

less less··· th an .)~ 

1/10 500 feet l~ 
; . 
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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 flUm the geologic data, drilling results and 

geophysics that an area of mineralization has been fOWld. 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 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 mineralized sediments. If indeed DDHI4- encounters economic 

mineralization it appears a definite pattern be planned to utilize 

geophysical. hole probing to better guide a oontinued effort. Based on 

the outcome of DDH#4, it should be oonsidered 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 is' high ':a.nd 
. .. . . ~' : ' ,"' '": ': : ~ . ;i .~ : ! , ',: ~ .. 

should be rewarding. 

HEWITT ENTili FRI$~S _, 
by L. A. Hewit.t ~· ; .. 
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RECEIVED 

AU G 1 '* 1959 

CHARLESTOr~ NINE AREA JAMES STEWART CULWI;;{,' 
P~OENfX. A.,m:(j' ~A 

TOMBSTGNE, ARIZONA 

During ~~y and June, 1969, a geophysical survey was con-
' 7n.~-< }n..-, - ' " 'j .<-C(4~ ... <-r 

ducted in the~harleston Mine areaV This survey was subsequent to an 

earlier test (note ~~rch II, 1969, tests at Charleston Mine area). (In 

the earlier t est, a penetration depth of 1,000 feet was not sufficient 
(:Jh.4-

to penetrrte sulphides believed to lie below this area.) 

"( The survey area of interest includes Sections J8"; 20, 29, )0, 

31 and 32, Township 30 S, Range 22 E; Sections 5 and 6, Township 31 S, 

Ranr.:e 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. ) ~~A 

Generally of interest is a pedim~nt area approximately 8ix 

miles Bout-hwest of Tombstone, Arizona. Several hills rise abruptly 

from th e pediment. One of these hills at the Charleston Mine is call<.;;d 

"Gum Drop" locally. The hill is primarily quartz 1at1te and andesite, 

underlain by older volcanics and metasediments. West of "Gum Drop" 

lie several more hills within the Boquillas land grant. Earlier 

mappinf, by USGS and cursory examination, indicate these hills to be 

comI>osed of Uncle Sam porphyry. Host of the low lying areas are mapped 

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

West of Bronco H 111, to the S')uth, sever ... l ~ranod1or1 te ridges are 

seen. 

I From the regiona.r~~~~netic map. th e Charle s ton 1~'line area 

-f aprears to b(: an embayrr:ent of sediments und volcarifcs betweez:l two 

large intrusive masses. One mass to the east underlying the entire 
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( The sediment ary section from 800 to 3000 feet are primarily 

bedded quartzites, silt stones, tactites and arkose. Much hydrothermal 

alteration is pres'ent. The bedding plane is approximately 500 to the 

core axis. 

¥~y sections of interesting mineralization are encountered in 

drill hole 1/2, 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 increaSing 

. copper _ .lead zinc ratio. An 1820 foot assay . for Au an-d Mo is noted. 

These values added to th e 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. 
I 

Drill Hole #1 

At drill hole #1, the volcanic section appears to be about 

330 feet thick. The bedding is more nearly 600 average to the core 

axis. The sedimentary section in this hole is ver y similar to that in 

hole j2,except the alteration associated with the mineralization is 

less intense _ Sericite is mo Bt abundant _ Logs and assays 4·Q ~r.. hole 1/1 

are included in this report_) 
• I' : 

• j • ~ :: J : 

Geophysical Survey 

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 exposed in several low mounds west of Bronco Hill. 

The sedimentary section in the Charleston area may be noted as a 

magnetic low on the lie rial magnetic map. Di8Jllond Drill hole No. 2 

ahows the sedimentary section to be at least )000 feet thick near the 

Charleston mine.j 

From surface evidence, the rocks noted as Bronco Volcanics, 

rather than being a distinct member, may in part be a hydrotherma.lly 

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 North 450 East. 

Initial ~eochemical tests indicate the quartz veins and near vicinity 

to have abnormally higher values in copper, lead, zinc and ail ver; 

sereas ·, the pyrite and leric-ite 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 

~robably the most recent of any hydrothermal activity in the area and 

may be the least significant economically. 

( 
~.:I 

. 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 appvoximately 800 feet thick. 
6 : ! :')::. ~': i X ".1 : ~ : :·:C' ~~i· 

These volcanics are highly altered with many bleacln~d' -:.z<m.!"'H~1hi ~~.r.icite 

and silicification. rUneralization with pyrite etc. appgerp ... jtp .. ~e minor. 

No economic minerals of importance seem to be rresent in the volcanic : 

section. ) 
;/ [" :-.. t~ , /' ~.- r ·, 
_J _ . 'v : \ ,_ . __ . 
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polarization and resistivity surveys wore conducted in the area of 

interest. This consisted of t\o.o preliminary lines, note L. A. Hewitt 

report March II, 1969. Four other trayerse lines Tr I, Tr 2, Tr J and 

Tr ~ were made over the area of interest. These four traverses cover 

11 

( about 70,000 teet,uaing a nominal depth penetration of le.ss than 1000 

teet. 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 ~k are probably related to sulphides. (A. B, C.) Anomaly A 

is coincident with a very strong altered and sheared zone in andesite. 

Abundant sericite i8 noted along with many fractures containing limonite. 

filling. The altered lOne bears approximately North 450 East. A width 

of 2000 feet and a. length of :;000 feet i~ probably a {!pod estimate of 

the anomalous source 11mi ts. The depth to sulphid es on til is a.nomaly is 

probably les8 than 200 feet, 2<f, sulp'hide is est1ma.ted. Several rock 

samples over this anomaly suggested that the sulphide mineral is pre---· 

dominately pyrite. 

Anomaly B. ·llke A, lies on a strong sheared and altered area . 
striking approximately North 450 East. Like anomaly A, there ia lbundElIlt 

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 cpartz veins 

bordering the oouth edge of the shear. Copper minerals. principally 

oxides. are associated with these quartz veins. 

over zone B rontain anomalous amounts of oopper. 

Geochemical samples 

The coWe,r values 
.J : . .. " '. ::.: , . ',. ' 

probably are as 80 cia ted with copper minerals in the quart.f.,efiia,·r&:tha-r 
- ...... ~ I • t ~;;!I£'.---.---, _ ... 

than wi th the pyrite mineralized altered zone. I i; . _ 

io. cn· .... :t \ 
Anomaly C is a small · anomaly .. ,t th e Charles~": ~r.)l jrhfs, .. 

anomaly appears to be aseociated with pyrite mineralization seen in the 

old \'.Orkings and in drill hole #1. 
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(Ten depth profiles were oonducted to determine the presence of 

( sulphid es in th e sedimentary section below the YO lcanics. The profile s 

were made with a two array system in order that I:1ax1.mum depth penetration 

might be realized. All depth profiles, with the exception of DP), 

( 1ndi~ated the presence of polarizable material. It is believed that the 

predominate effect is related to metallic 8ulphides, primarily pyrite. 

After examination of the oore and the contained minerelizat ion, it is 

realized that the curves will not fit theoreti cal plots for a homogeneous 

medium. The mineralization is very heterogeneous and therefore field curves 

are at best a go od approximation. as far as depth calculations and sul-

phide percentages are concenledJ The ~lOwing is a deptll estimate and 

percentage estimate for different probes. The percentages are based on 

an infinite depth to the bottom of sulphides.) 

/ Probe No. 

r , ill 

DeEth 

200 feet 

800 feet 

is~ -;' 1000 feet 

#) 800 feet 

#4 900 feet 

t'5 1000 feet 

''\ "6 ii 
«(toY 

#7 'u 

~OO feet 

700 feet 

~(8 200 feet 

#9 )00 feet 

less 

/110 500 feet 

or 

Percent Sulphides 

l~ or less 

l~ but increases eastward 

1.5% increasing eastward 

1% or less increasing eastward 

1 to 1.5~ 

1.5 to 2.0% 

l~ increasing south 

1 to 2% 

1% or less, deep sect~.o? cannot 

be determin~ ". 

.. 

less than . )~ .. .. , 

l~ 
.J 

., 
> 

. , 

. ' " .. . . . 
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-6-~ ~It appears that section )6 and southwestward is the principle 

( zone 0 f int ereat. In the area outlined, a deep zone of sulphides seems 

to be present. It i8 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 

geophysi cs that an area of mineralization has been fo und. The fact that 

a large area may be mineralised is of importance. However, we cannot 

construct a geologic picture su.fficiently good to give us specific 

drilling targets. Based on what we know, it is required that a hole or 
(J;..A -J 

two be drilled in ~e are~60~thea8t of DDHU2 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 mineralized sediments. If indeed DDHI4 encounters economic 

mineralization it appears a definite pattern be planned to utilize 

geophysical hole probing to better guide a oontinued efrort. Based on 

the outcome o.f DDH#4, it should be considered that holes I, 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 10n for new deposits at the depths 

considered here taxes our present teChnology to th,e limit.. However. the 

need for, and possibilities for. new deep seated deposits: i:~ ' hlgh and 

shou ld be rewarding ~ I ' ! • 

. ::..-> 

HEWITT ENTitif Pli:lSES . 
by L. A. H e\.,ri t t 
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"(j " " Hewitt 

Enterprises Box 978 A 

1v'ir • M. S. Horn e 
James Stewart Company 
707 Mayer Central Bldg. 
3033 North Central Avenue 
Phoenix, Arizona 85012 

Dear Mr. Horne, 

~<{~ ( 
Sandy, Ufah 84070 801 571-0157 

March 11, 1969 

RECEIVED 

MAR 17 1969 

JAMES STEWART COM?-At';;' 
PHOENIX. ARIZO~A 

Enclosed please find a preliminary map of the induced polar
ization traverse lines in the Charleston Iv'iine Area (Tombstone, 
Arizona. 

Two traverse lines were made to taling, 22,500 feet. Induced 
polarization and resistivity data was taken along these 
traverses. Hewitt Enterprises D. C. Pulse equipment was 
~ed. This incorporates a 4-second energizing current and a 
O.S second residual integration of the induced polarization 
voltage. A vlenner electrode configuration was used wi th 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 0 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. 

\'1e believe the induced polarization method is a positive tool 
for prospecting in this area since no extraneous polari~ation 
effects were noted. However, it is felt that in some areas 
where the mineralization is deep, a modified electrode con
figuration must be used to insure greater depth of penetration. 
Further d-etailed studies would be required before exact drill 

"4!J 
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-2-

target locations could be recommended. 

Thank you for th e 0 pportunity to be of service. 

LAH/ikr 

cc: ~tr. G. A. Cosgrove 
James Stewart Co~pany 
707 Mayer Central Bldg. 
3033 North Central Avenue 
Phoenix) Arizona 85012 

r·'Ir. H. Clyde Davis 
Director, Mineral Development 
Brigham Young Universi ty 
A-362 Smoot Adm. Bldg. 
Frovo, Utah 84601 

Mr. F. NcKay Smith 
President, Computer Update 
72 East 4th South 
Salt Lake City, Utah 84111 

Sincerely yours, 
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AIRBORN/:' GI:'OPlJ)'SIC.ItI, ACQUISITION AND REDUCTION 
SURFACE TO SUR/'ACE (:'1LCULATIONS 

, PROFIU: ANAL )'SIS OF FIEU) Gl::OPIIYSICAL DATA 
( UPWA R f) CONTINUA TION OF CONSER VA TI VE FI ELf) DA 7A 

. (MAGNETIC, GRA VITA TIONA I" hTC) 
DOh'NII'ARD CONTINUA 110N OF CONSER VATIVE Flt:I,D DATA 

(MAGNETIC, GRA VITA TlONAL, ETC) 
COMPILATION OF DATA -CUR VES FOR INTERPRETA TlON OF 

FIELD RJ-:SULTS 
COMPILATION OF DATA-TABU:S FOR INTERPRETATION OF 

Flt'LD Rl:'SUL TS 
THEORETICAL AND EMPIRICAL STUDIES WITH RESISTIVITi' 

AND INDUCED POLARIZATIONDATA , USING VARIOUSSUB
SURFAC/:: GEOMETRICS AND ELECTRODE ARRA YS 

PLOT ROUTINES FOR PROfiLE DATA, WITH DERIVA TI VES 
GRA VITY DATA, WITH HIGHER ORDER ANALYSIS 

( GRIDDED DATA IN RA hi OR DlFF/;"Rt:NTlAL FORM 
SOLUTION OF SUBSURFACE PROBLEMS 
ANALOG AND DIGITAL PLOTTING 
DlSPLA YS ON CRT OF ANALOG COMPUTED CONSER VATIVE 

FIELDS, (MAGNETIC, GRA VITY, ETC) 
CONTOURING DATA (PRINTED ON CALCOMP PLOITER) 
GRID INTERPOLA TlON AND CONTOURING ROUTINES 
DERIVATIVES, HIGHER ORDER POLYNOMIAL SURFACES 
SECOND DEGREE MAGNETIC AND GRA VITY CUR VES OR TABU-

LA TlONS WITH DERI VA TI VES 
ELECTROMAGNETIC PROSPECTING DA TA SOLUTIONS 
PROCESSINGA im CORR/;~CTING OF RA W FIELD DATA, SUCH AS 

GRA VITY, SEISMIC, AND MAGNETIC 
ANALYSIS OF DISTRIBUTION FOR SEARCH FOR ANOMALOUS 

PATTERN 
SPECTRAL A"NALYSIS OF TIME (SCINTILLOMETER) 
NOISE ERRADICATION AND FILTERING BY COMMUNICATIONS 

THEOR Y itXHNIQUE AND NUMERICAL METHODS 
MAP ANAL YSIS 
BEST-FIT POLYNOMIAL SURFACE METHODS, DERIVATIVES 
TERRAIN CORRECTION PROBLEMS, FOR SURFACE AND SUB-

SURFACE GRA VITY CORRECTIONS 
REGIONAL CORRECTION FOR MAGNETIC AND GRA VITATIONAL 

MAPS 
RESISTIVITY MODEL PLOTTING 
HIGHER ORDER EQUA TION SOL VING 
RESISTIVITY AND I.p. FIELD DATA 
TREND SURFACE ANALYSIS 
REGIONAL CORRECTIONS OF DATA TAKING INTO ACCOUNT BIAS 

( JESIGN OF AN OPTIMUM DRILLING GRID 
CRITICAL PA TH SCHEDULING 
LINEAR PROGRAMMING (INCLUDING PERT/COST) 
MA THEMA TICAL MODEL PROCESS 
ENGINEERING APPLICA TIONS 
COORDINATES OF DRILL DA TA 
r:OORDlNATES DA TA PLOT 
.X)MPOSIT ASSA Y 
ASSAY PLOT 
CONTOUR PLOT OF RANDOM DATA 
CONTOUR PLOT OF GRID DA TA 
INFLUENCE FUNCTIONS FOR ASSA Y ANAL ),SIS 

. SMOOTII SURFAC/:: INTl:RPOI,ATION 
· ~."fOOTII SURfACE 

,-9<-_ POI. YGON PI,OTTtR 
POL YGO;V IJI,OO: ('ON I'/;RSION 

OR/:, RI:'SI:R VI:' LSTIMA TlON USING NUMI:.ROUS :lILTII()f)S 
. (TRIANG ULA nONS, POL )-,(;ON, STA TlSTICAL) 

FINANCIAL ANAL YSIS OF MINh'S 

..t/'I'UCA TlONS IN MINI:.' DESIGN ANf) IJ!;'VI:LOI'MI:NT 
CA I.CULA TE I'IT UMITS AND PIT EXP,,j :VSION 
SUR V[;,),ING CALCUI,ATIONS 
OPTIMIZE I'RODUCTION FOR CONTRPLLED GRADl:'S 
OPTIMUM MINING AND UPGRADING OPERATIONS 
OPTIMUM U/'[;N PIT DE.~1GN 
OPTIMIZE AND CONTROL HA UlAGl:: SYSTEMS 
OPTIMUM IJENCH !lEIGHT 
OPTIMUM CUT-OFF GRADE 
OPTIMUM PRODUCTION RATE 
MAPS OF ORIGINAL DA TA SUBDIVID/;D I.NTO EA CH 

BENCH 
MAPSOFEVALUATEDDATA FOR c"ACflI'RODUC.TION 

BLOCK IN eACH BENCH 
STOCKPILE MA TERIA L CA LCULA TION 
h'ASTE-ORE REQUIREMENTS 
DRILL IIOLE DATA PROCESSING 
ORE RESER VES FOR VARIOUS CUT-OFF GRADES BY 

BENCH 
FUTURE DRILLING REQUIREMENTS PLANNING 
NUMEROUS PIT SLOPES 
NUMEROUS BENCH REFERENCE ELEVA TlONS 
GRADE REQUIREMENTS TO THE MILL 
USE OF GEOLOGICAL DATA FOR ORE RESER VES 

AND PLANNING 
PRODUCTION SCHEDULING 
ORE BLENDING AND GRADING 
PROCESS CONTROLS 
FEASIBILITY STUDIES 
ECONOMIC EVALUATION 
DESIGN OF CONTROL SYSTl:.7If 
CUT AND FILL CALCULATIONS 

MULTIPLE REGRESSION ANALYSIS 
MULTIPLE'CORRELATION ANALYSIS 
SIMPLE LINEAR REGRESSION 
QUADRA TIC REGRESSION FOR 2 AND 3 INDEPEN· 

DENT VARIABLES 
QUADRA TIC REGRESSIONEVALUATION 
ANAL YSIS 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 FORECAST5 
SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 
MATRIX MANIPULATION PACKAGE 
LEAST SQUARES POL YNOMIAL CUR VE FIT 
CUR VE FITTING PROGRAM 
ORTHOGONAL POLYNOMIALS 
EIGENVALUES 
LINEAR REGRESSION ANAL YSIS OF COft1BINATIONS 

OF VARIABLES 
EXPONENTIAL CUR VE FITTING PROGRAM 
NON-LINeAR CUR VE FITTING PROGRAM 
TIME SERIES ANAL YSIS 
FACTOR ANALYSIS 
STATISTICAL ANALYSIS OF DATA FOR PATTERN 

RECOGN ITIO/\' 
A UTOCORRFLATIQN ANAL rSls 
STA TlS TICAL AAAL rSls OF DRILL-HOI.!:' DATA 
CII/-SQUARF TEST FOR FIT OF POISSON. SHGA TlIlI:" 

II/,\"(JMINAI., I.oCARITIIMIC T DISTRIBUTION, 
1,()(;:VOIVlfAI. DfSTRIIlUTION . 

• ~. c • I • : 
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COMPUTER UPDATE PROVIDES VALUABLE TOOLS 
COMPUTER UPDATE USES RECOGNIZED PROCEDURES FOR THE PERFORMANCE OF AN AIRBORNE 
SUR VEY AS AIDS TO GEOLOGICAL MAPPING. 
A DETAILED GROUND AIRBORNE SUR VEY IS A PERMANENT RECORD OF A SET OF FAcrs AND 
INCREASES IN VALUE AS MORE BECOMES KNOWN ABOUT THE GEOLOGY AND AS NEW TECHNIQVES 
ARE INCORPORATED BECAUSE THESE FAcrs CAN THEN BE EXAMINED IN THE liGHT OF TlfE NEW 
KNOWLEDGE WHIm HAS BEEN BROUGHT FORTH. THE AIRBORNE SUR VEY USUALLY CONTAINS 
Mum MORE INFORMA TION 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 MA Y STILL BE AS USEFUL 10, 20 OR 50 YEARS IN THE FUTURE 
AS IT IS AT THE TIME THE ORIGINAL FAcrs ARE RECORDED. 
AIRBORNE MAPPING CAN REVEAL MAJOR INFORMATION WHIm IS NOT READILY APPARENT IN 
EARLY STAGES OF GROUND MAPPING AND WHIm CANNOT BE RECOGNIZED IN THE FIELD. 

INFORMATION AND IDEAS PROVIDED BY DIGITAL SUR VEYS MAKE MAJOR CONTRIBUTIONS TO 
MINERAL OR OIL EXPWRATION PROGRAMS. THE INTERPRETATION OF A DIGITAL MAP REQUIRES 
THE CLOSEST COOPERATION BETWEEN A TEAM OF GEOLOGISTS AND GEOPHYSIOsrs. 

THE HIGH SENSITIVITY INSTRUMENTS HA VE ALSO NECESSITATED THAT THE SUR VEY~ 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 AuroMATED AS Mum AS POSSIBLE. 

AS NEW METHODS COME OUT YOUR INFORMATION WOULD BE IN A FORM INTELliGIBLE TO THESE NEW 
METHOD$. 

--

'---- -
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AERIAL SURVEYS 
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-l"~· ~(s< Uf7f7RTE 

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 INSTR UMENTS 
IS IN ANALOG FORM. IF A MOSAIC IS A VAILABLE OF THE GROUND TO BE FLOWN, THIS IS 
OBTAINED. IF NOT, ONE IS PREPARED. FLIGHT LINES ARE DRA WN 0 VER 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 NUklBER CORRESPONDING TO OUR INSTRUMENTS'DATA. 
FROM THIS POINT PREVIOUS TO THE COMPUTER, LARGE AMOUNTS OF HAND REDUCTION HAS BEEN 
NECESSAR Y. 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 
INFORMA TION TO GI VE US OUR COJlfPUTER OUTPUT OF CONTOURED MAPS. WITH THIS METHOD, WE 
A 150 HA VI: TilE CAPABlun' OF CORRECTING. It'l-lILE )'ET/:\· THE COMPUTER FOR SUCH THINGS 
AS ALTITUDF. 

DOWN TO EARn-I RESULTS 
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PHASE THREE ..... ___ ~~ . _, 
THE ADDITION OF DOPPLER RADAR TO THE EQUIPMENT OF PHASE TWO AND PU1TING THis INFORMA· 
TlON 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 E.xTRANEOUS 
INFORMA TION. . 

~ 

COMPUTER UPDATE SUCCESSFULLY DEVELOPS, MONITORS AND EXECUTES THE SYSTEMS NECESSARY 
FOR QUALITY AIRBORNE DATA ACQUISITION. THROUGH THE USE OF SPEGALLY 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 DA TA ACQUISITION CAPABILITY OF COMPUTER UPDATE IS AN EXTENSION OF THE APPLICA TION 
OF MATHEMATICAL AND COMPUTER TECHNIQUES FOR THE IMPRO VEMENT OF MINERAL, OIL AND WATER 
EXPLORA TION AND AIR POLLUTION. PROPERTY EVALUATION, FUEL EXPLORATION AND ALL AIRBORNE 
GEOPHYSICAL AND SGENTIFIC EXPLORA TIONS. 

THE NEED FOR HIGHER QUALITY INFORMATION NECESSITATES THE APPLICA TION OF COMPUTERS 
IN ORDER TO MAXIMIZE PROFITS. COMPUTER UPDATE'S EXTENSIVE AERO SUR VEYS RESULT IN A 
BETTER UNDERSTANDING OF THE STRUCTURE AND ROCK COMPOSITIONS OF THE EARTH'S CRUST. 
THIS ALLOWS GEOLOGISTS AND GEOPHYSIGSTS TO HA VE A BASIS FOR CONFIRMING GEOLOGICAL FEA
TURES WHICH HERETOFORE HA VE BEEN OBSCURE . 

. -

USE COMPUTER COMPATIBLE METHODS 
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AERO MAGNETIC SURVEYS 
IN AERIAL SUR VEYING THE MAGNETOMETER IS FLOWN BACK AND FORTH AT A FIXED SPECIFIED 
ALTITUDE ALONG A SERIES OF PREDETERMINED FLIGHT LINES. THESE ARE GENERALLY CHOSEN 
TO R UN AT RIGHT ANGLES TO THE MAIN TREND OF GEOLOGICAL FEATURES, AND THEY ARE 
PARALLEL TO EACH OTHER AT VARYING INTER VALS. AS THE SUR VEY PROGRESSES, THE BA SE- VALUE 
OF THEMAGNETOMETER MA Y DRIFT AND THEEARTH'SFIELD CHANGE. IN SFRENGTH. ACCORDINGL Y . 
THE SUR V£YOR ALSO FLIES A NUMBER OF CONTROL LINES ACROSS THE PA ITERN, RAPIDL Y 
OBTAINING A 'SET OFSECOND READINGS AT THE INTERSEctION WITH THE FLIGHT LINES. THESE 
"ALUES ARE 'USED TO CORRECT FOR DRIFT IN THE INSTRUMENT AND THE FlELD.- . 
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DATA TAKEN IN ANALOG AND DIGITAL FORM 
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GEOPHYSICAL DATA REDUCTION 
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IN ORDER TO PROPERL Y EVAL UATE THE FEASIBILITY OF MARGINAL VENTURES, MORE AND MORE 
INFORMATION MUST BE EXTRACTED FROM A VAILABLE DATA. THIS NEED FOR HIGHER QUALITY 
INFORMA TION NECESSITA TES THE APPLICATION OF COMpUTER ORIENTED TECHNIQUES IN ORDER 
TO MAXIMIZE PROFITS AND MINIMIZE ERROR DUE TO OUTMODED METHODS OF DATA EXTRACTION. 
THE DATA PROCt'SSING AND ANALYSIS OF COMPUTER UPDATE IS AN EXTENSION OF THE APPLlCA· 
TION OF MA THEMA TICAL AND COMPUTER TECHNIQUES. 
GEOPHYSICAL DATA REDUCTION IS PARTICULARLY'AMENABLE TO AUTOMATIC COMPUTATION 
BECA USE OF THE QUANTITA TIVE NATURE OF THE DATA. RESULTS CAN BE MADE A VAILABLE TO 
f1I:.LD PERSONNEL OR RESEARCHERS QUICKL Y BECA USE OF THE ACCURACY AND SPEED OF 
CO/lJPUTERS. FROM DETER/llINA TION OF THE TYPE OF SOURCE DA TA A VAILABLE, COMPUTER UPDATE 
CA N DI:.TERMINt: FROM TilE USER'S REQUIREMENTS AND OPERA TIONAL PLANS THE PA ITERN OF 
EACH STU' IN DATA TRA/VSMISSION FROM SOURCE TO ULTIMATE USER. THIS ANALYSIS CAN THEN 
BE NOTED AND ANA L YZtD BY THE COMPUTER TO DETERMINE THE PA ITERN OF REPORTS AND 
DA TA REDUCTION BY A SYSTEM CAPABLE OF PROCESSING VOLUMES OF INFORMATION Sll100THL Y 
AND RAPIDL )', 

SA VE TIME AND COSTS 

'1'":. 



REDUCTION OF EXISTING DATA 
UNNUMBERED AMOUNTS HA VE BEEN SPENT BY MANY CORPORA TlONS AND INDIVIDUALS FOR GEOPHYSICAL DATA WHICH HAS BEEN PROCESSED INTO CONTOUR MAPS. IT IS NOW POSSIBLE THROUGH SOPHISTlCA TED, A UTOMA TED METHODS TO REDlGITlZE THIS INFORMATION AND EXPOSE iT TO A MORE EXACl' SCR UTINY REVEALING EVALUA TlONS THAT WERE PREVIOUSLY NOT 
POSSIBLE BECA USE OF LIMITED DATA INTERPRETATION. SOME OF THESE BINDING LlMITA TlONS CAN BE REMOVED THROUGH COMPUTER UPDATE'S EXPANDED KNOWLEDGE OF DATA REDUCl'ION. NUMERICAL ANALYSES WILL BE AUTHORITATIVELY 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 
INFORMATION. 

I "'-, 
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SECOND LOOK AT OLD DATA 
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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 CARR YING 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 
A UTOMATIC DIGITIZING OF FLIGHT INFORMATION 
A UTOMA TIC 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 ANAL YSIS 
MAP ANAL YSIS 
POINT TO SURFACE CALCULATIONS 
SURFACE TO SU~FACE CALCULATIONS 
HIGH ORDER EQUATION SOL VING 

SQUEEZE MORE INFORMATION OUT OF ORIGINAL DATA 

. . ', 
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COMPUTER GRAPHICS 
TO ASSIST IN EVALUATION OF COLLECTED DATA WE OFF~R COMPUTER GRAPHIC SER VICES WHICH 

PRO VIDE A RAPID AND ECONOMIC CORRELATION OF QUANTITATIVE DA TA SUCH AS MAGNETIC, 
GRA VITY, SEISMIC, ALTIMETER, INDUCED POLARIZATION AND OTHER DATA IN THE FORM OF GRID 
AND CbNTOUR MAPS, PROFILES AND COMBINED 0 VERLA YS AND MANY OTHER FORMS OF GRAPHIC 
REPRESENT A TION OF ACQUIRED DATA . THESE GRAPHICS ARE GENERA TED AS NORMAL OUTPUT 
OF HARDWARE COMPATIBLE CAPABILITIES AND SER VE THE USER IN BETTER UNDERSTANDING THE 
ACCENTUATION OF GEOPHYSICAL ANOMALIES. 

EXTRACT MORE FROM YOUR DATA 

(pI 
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GEOPHYSICAL TlME·SHARING 
COMPUTER UPDATE OFFERS. FOR THE FIRST TIME IN THE WESTERN STATES. THE TIME·SHARING 
AD VANTAGE OF A PDP 10 SYSTEM COMPUTER UPDATE PRO VIDES GENERAL PURPOSE TIME·SHARING 
WITH MULTIPLE CORE SWAPPING. . 

COMPUTER UPDATE'S TIME·SHARING SYSTEM IS VER Y MUCH A VAILABLE AND TIME TESTED. WE 
ARE NOT PROMISING A SYSTEM WHICH WILL BE A VAILABLE. OR A SECOND GENERA TION COMPUTER 
TR YING 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 SER VICE WITH INTERACTIVE MULTIPLE LANGUAGE 
ADVANTAGES. 

COMPUTER UPDATE'S PDP 10 SYSTEM IS A MULTIUSER. MULTIPROGRAMMING SYSTEM WHEREIN 
AfUL TIPLE INDEPENDENT PROGRAMS SHARE TIME AND MEMOR Y SPACE. THE PDP SYSTEM IS 
I:'SPEC/ALLY DESIGNt:D TO ACCOMMODATE CONVERSATIONAL BATCH PROCESSING AND REAL-TIME 
JOBS CONCURRENTL }'. 

HARDWARE-SOFTWARE FLEXIBILITY 
COMPUTER UPDATE'S FUU.}' /NTI:::GRATED HARDWARE-SOFTWARE ALLOWS FOR OPT/MUM USER 
Fl.t:X I BI LlTY. 

COMPUTER UPDATE CAN INCORPORA TE AN}' SET OF PERIPHERAL DEV/CESOF A MULTIUSER. 
AfULTIPROGRAMMING CONFIGURATION THROUGH OUR TI::.'R.MINAL SYSTEMS DIVISION. 

AS A USl:R }'OU ARt: NOT LIMITED TO ONE INFLEXIBLE LANGUAGE. BUT },OU MA }' CHOOSE FROM 
OVI::.R SIXTY FULL Y INTERACT/Vt: LANGUAGES, 

A SOPIIISTICATED INTEGRATI::.D HARDWARE-SOFTWARE SYSTEM GIVES THE USER A COMPLETE 
SFRVICI-: TIIAT MEI::.TS nil:' VARII::.D DI::.'MANDS OF USER REQUIREMENTS~ -----
COMPUTER UPDATE'S PDP 10 SYSTEM IS GEARED TO A WIDE RANGE OF APPUCA TIONS THA l' 
REQUlRI:' INTl:'RA CTI VI::.' TlAW-SHARING SER VICES. CONCURRI::.NT INPUT/OUTPUT AND FAST coX/Pl :, 
TATION 

TIME·SHARING IS A TOOL. NOT A TOY . 

~ .. 
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COMPUTER UPDATE TIME-SHARING ADVANTAGES -
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POWERFUL JOB-ORIENTED TIME-SHARING PERFORMANCE WITH 36-BIT WORDS FOR HIGH SINGLE 
WORD PRECISION. WITH 366 INSTRUCTIONS MAKING ONE HOUR OF OUR PDP IO TIME WORTH 
THREE TO ELEVEN HOURS OF OTHERS' SER VICES. OUR COMPUTER CONTAINS 0 VER 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 OPERA TION AND DIFFERENT CA TEGORIES OF TASKS RANGING FROM AN 
INTERACTIVE "CONVERSATIONAL" MODE TO ENTERING DATA FOR PROCESSING AND FINAL OUTPUT. 

ADVANTAGES 
NO LONG DISTANCE COSTS 
SOPHISTICA TED I/O SOFTWARE 
QUICK TERMINAL RESPONSES 
POWERFUL JOB-ORIENTED FEA TURES 
HIGH-SPEED PROGRAM SWAPPING 

32K (36-BIT WORD) EXPANDABLE TO 256K 
36-BIT WORDS PROVIDE HIGH ACCURACY SINGLE PRECISION 
366 INSTRUCTIONS INCLUDING 

ALL BOOLEAN OPERA TlONS 
PROGRAMMED OPERA TlONS 
IMMEDIA TE OPERA TlONS 
FLEXIBLE BYTE MANIPULATION 

FLOA TING POINT 
MULTILEVEL INDIRECT ADDRESSING 
MULTILEVEL INDEXING 
16 GENERAL PURPOSE REGISTERS 
'- 16 ACCUMULATORS 

(
'__ 15 INDEX REGISTERS 
_ HIGH SPEED PROGRAM LOOP...::..S_ ,---

.-::.. . . TIME PRO VEN SOFTWARE 
c.........~--O(?ER· f ooo, 000 CONSOLE flOURS /:'·.\PERIL VCI:.' 

YOU ARE AS CLOSE AS YOUR TELEPHONE 
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SYSTEM PROGRAMS 

AID 

-, • 
RESEARCH ORIENTED CONVERSATIONAL LANGUAGE FOR THE SGENTIST AND ENGINEER. 

LANGUAGE IS DlREcr AND EASY TO LEARN. 

FORTRAN IV 
ASA STANDARD SINGLE-PASS COMPILER WITH HIGHLY OPTIMIZED OBJEcr CODE. FULLY EX

PLOITS OUR POWERFUL INSTRUcrION SET. 

MACRO ASSEMBLER 
FLEXIBLE DEVICE INDEPENDENT ASSEMBLY LANGUAGE WITH SOPHIS'nCATED MACRO 

INSTRUcrION FAGLITIES. MACR.O HAS MANY SPEGAL DATA GENERATING. CONDITIONAL 

ASSEMBLY, liSTING AND CONTROL PSEUDO-OPERATIONS. 

PIP(Peripheral Interchange Program) 
TRANSFERS ALPHANUMERIC OR BINAR Y DATA FROM OR TO ANY I/O DEVICE WITH OPTIONAL 

EDITING, SEQUENGNG. MERGING, AND SYNTAX CHECKING FEATURES. 

TECO 
PERFORMS SIMPLE EDITING FUNcrlONS AS WELL AS HIGHLY SOPHISTICATED SEARCH. 

MA TCH, AND SUBSTITUTE OPERATIONS. POWERFUL ONE-PASS SYNTAX-DlREcrED COMPILER 

WHICH ACCEPTS INPUT FROM ANY INPUT DEVICE. 

LISP 
A GENERAL-PURPOSE PROGRAMMING LANGUAGE WHICH UTIliZES A liST-STRUcrURE 

STORAGE SCHEME FOR BOTH PROGRAM AND DATA. 

SUITED ESPEaALLY FOR MANIPULA TION OF SYMBOliC QUANTITIES. 

DDT (Dynmnic Debugging Technique) 

FAMOUS ON-liNE SYMBOliC DEBUGGING AID WITH MORE THAN 50 COMMANDS, PERMITTING 

DYNAMIC INTERACTION WITH RUNNING PROGRAMS. 

SCIENCE LIBRARY 
MORE THAN 110 UBRARY ROUTINES INCLUDING DOUBLE PREaSION 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 

THE COMPUfER UPDATE LANGUAGES. 
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IMPORTANCE 
fA RECOGNLTIO,V OF THE MAGNITUDE, SCOPE AND SECURITY ASP1XTS OF ALL CONTRACT DA TA, 
COMPUTER UPDATE IS 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 COM/IUT THE NECESSAR Y TECHNICAL 
RESOURCES TO THE SUCCESSFUL PERFORMANCE ON CONTRACTS. 

~t[[]mI7UTER 
U :UI7I7RTE 

72 EAST 4th SOUTH 
SALT LAKE CITY; UTAH 84111 
(801) 363·4593 
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REPORT ON THE 

INDUCED POLARIZATION SURVEY 

ON THE 

CAB CLAnl GROUP, TmlDSTONE AREA 

COCHISE COUNTY, ARIZONA 

I 

INTRODUCTION 

At he request ot Mr. C. T. Henderson, the reconnaissance induced 

polarization survey initiated in October 19G7, on the CAB Claim Group 

near Tombstone, Arizona, was continued during October 1968. The 

property is si t.uated · several miles southwest of Tombstone. 

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

to considerable depth" The induced polarization and resistivity survey 

was attempted to assist in locating any zones ot mineralization that 

mi.ht be ~resent at depth. 

II 

PRF..SENTATION OF nESULTS 

The induced pola~ization and resistivity result is shown . on 

the data plot enclosed with this report. 

Three lines were surveyed for the reconnaissance induced polar

ization 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. 2 500' 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 ot the anomal

ous zones a~ interpretated from the location ot the transmitter and 

receiver electrodes 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 or an anomaly. Certainly.: 

no anomaly can be located with more accurACY than the spread lengt~; 

i. e. when using 500' spreads the position ot a narrow sulfide body 
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can only be determined to lie between two stations 500' apart. In 

order to locate sources at greater depth, larger spreads must be 

used, with a corresponding increase in the uncertainties of location. 

Therefore, while the center of ~he indicated anomaly probably Corres

ponds fairly well with the source, the length of the indicated 

anomaly along the line should not be taken to repres~nt the exact 

edges ~{ the ' anomalous material. 

III 

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 fr?m 32 S to 43 S; also four 

probable anomalies, one from 54 N to 42 N, another fro~ 20 S to 

32 S, 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 good ,lineal continuity. 

It should be mentioned that the induced polarization survey 

lines were run north-south, whereas the suspected trend of possibl~ 

mineralization was considered to bear northesst to southwest. The 

north-south bearing was used"to assist in defining narrow mineralized 

zone,s, if present, as they would be oriented wi thin the geometry of 

the electrode spread for' most effective detection. ' 

IV 

CONCLUSIONS AND RECmfMENDATIONS 

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 indicates that the mineralized zones have 

good lineal continuity. 

It is strongly recommended thAt at least one line be surveye~ 
" 

across LINFS NOS. I, 2 and 3, to substantiate the anomalous zones. 

This should be conducted using 500' dipole lengths. 

page 2 
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The definite and probable IP anomalous areas could also be 

surveyed using 1000' dipole lengths to assist in verifying the data 

developed by the n-5 and n-6 dipole-dipole separations. 

Respectfully suhmitted, 

Nicholas H. Carouso 11/4/68 

.. 

Page 3 

-



( 

( 

........ " 

'r 

SlJfWACE Plw.H:GTJON (W ,\:,\O'I,\LG{;S 7.0:\1"_<; 

OP'!<'I NITF. 

PHon,\ r1/'r. 11111111111111111111 

1
30 

~I 
.-:: 
c 
:..'. -c 
c::: 

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

N . 
0 
",-, 

:..: .... , .... 
....i 

r ,,,.-

t SS
" 

SlOl.) 

46,.. 

i003 

J, .. 
,e", 

.:IS'" 

'ss 

70S 

T"J 

.~S 

as. 

~S 

----
20 

. 
o 
z 

SC .\LE 1 :24000 

" INDUCED POLARIZATION AND RESISTIVITY SURVEY 
CAB C L A I M G R 0 U p. TOM B S T 0 t~ EAR EA. CO C 1-1 i SEC T Y. -A R I Z • 

OCT. 1967, K£VI::lfW OCT. 19G8 



( 

( 

( 

Illduced 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 phenomenon occurs wherever electrical 

current is passed through an area which contains electronic conductors 

such as base metal sU,lfides. Normally, when current is pasHed 

throu~h the ground, as in resistivity measurements, all of the 

conrluction takes place throu~h ions present in the water content 

of the rock or soil, i. e. hy ionic conduction. This is hecHuse 

almost all minerAls have a much higher specific resistivity than 

ground water. The minerals conunonly des'cribed as "metnllic", 

however, have specific resistivities much lower than ground waters. 

The induced polarizlltion effect takes place at those interfaces 

where the nlode of conduction changes from ionic in the soluiions 

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 energi'es necessary to allow the ions 

to give up or receive electrons from the metallic surface, ,insreases 

with the time that a U. C. current' is allowed to flow through the 

rock; 1. e. as ~ons pile up a~ainst the metallic interface the 

resistance to current flow increases. Eventually, 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 rock. 

When the D. C. voltage used to create this D. C. current flow 

is cut off, the Coulomb forces , between the charg~d ions forming 

the polarization cause them to return 10 their' stEady state. This 

IQovement of charge creates a small current flow which can be 

measured on the surftlce of the I;round as a decaying potenti<ll difference. 

~ow 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 chlln~e as the (~equcncy 

of the switching is chanl!:erl. 

In this induced polarization reconnaias~nce survey, five equally 

spaced co-linear current electrodes were placed in the ground by 
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hllryin~ . alu.lIinulIl foil in pi t6 wet ted with urine. O!Jscrvat ions were 

mane in accorriance with a s'ymmetrical dipole-clipole configuration 

where the distance between the receiver or pot~ntial electrodes was 

kept equal to the distance between adjacent electrode pairA. Generally 

the receivin~ dipole is sepI-Jrated by one to six dipole unitR 

(lin" separation) from the sending dipole. A precisely controlled 

square wave current was sent throu~h a scndin~ dipole at 0.05 and 

3.0 cycles per second from which, at the receiving dipole, a O. C. 

an...i. an A. C. volta!;c was measured, respectively. 'By ;·mowing the 

geo~etry involved (the dipole len~th or spacing and the separation 

distance betwe~n the two receiving-sending dipole pairs), along 

with the two voltages·, an apparent D~ C. and an A. C. resistivity 

W;lS calculated. [·'rom these apparent resistivities, their percentage 

difference was determined, thus giving the Percent Frequency Effect 

(Pl·'E). A third quantity proportional to PF'E and invers~ly proportion

al to o. C. resistivity, called Metallic Conduction 1"actor (.\ICF) was 

computed in order to somewhat normalize PFE for variations in ground 

conductivity purely as a technical interpretational aid. 

The IP technique waR developed primarily for porphyry type 

deposits and is perhaps the only reliable means of detecting hidden 

disseminated sulfides. However, the IP method works just as well or 

perhaps better on semi-massive to massive sulfides, contrary to some of 

the earlier thinking, for it gives increased response· with increased 

volume percentage of sulfides. 

-
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SKYLINE LABS, INC. 
Hawley & Hawley . Assayers and Chemists Division 
1700 W. Grant Rd .. P.O. BOK 50106 . Tucson. Ari zona 85703 
(6021 622·4836 

CERTIFICATE OF ANALYSIS 

Cu He ITEM Ag 
SAMPLE IDENTIFICATION 

NO. ppm ppm ppm 

I IA <0 . 2 5 
2 2 0.2 5 
3 3 I 0 5 
4 4 0.6 5 
5 5 <0.2 5 

6 6A 0 , 2 5 
7 7B 0.6 10 
8 8A 0 .2 5 
9 9 0.8 5 2 

10 10 700. 550 140 

II II 18. 5 
12 12 1.4 5 
13 13 <0.2 5 
14 14 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 14. 5 

21 21 4.2 5 12 
22 22A 2.0 5 12 

TO : REMARKS : CERTlFIEO BY : 

Hr. C. A Cosgrove 
1923 ~est Osborn Road Trace analysis 
Phoenix, Arizona 85016 . 

DA TE REC' O : I DATE C8i~6174 8/19174 

Charles E. Thompson 

Willi am l. Lehmhcck 
A(llona RetJ1s,lefoo Assavt'f No. 9425 
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MEMORANDlP.i Au~ust 12. 1974 

To: :.1. S. liar-He 

r:<.! : G<;!oc:1.em Survey 

T:lere is attached a COPy of the samp1in~ Rccomplish
ed to date. 

I :li.iVe ilalted this work pending further discussion 
with you pertaining to these claims. 

C. A. Cosgrove 

CAC:vs 
At tae lunen t 

, 
I , 
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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 
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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 ttl 0 1 
Horne ttl02 
Horne ttl 03 
Horne 11104 
Horne 11105 
Horne ttl 06 
Horne ttl07 
Horne ttl 08 
Horne ttl 0 9 
Horne ttl09-A 
Horne ttl 59 
Horne ttl60 

GEOLOGY 

This area is covered by an intrusive LatHe Porphyry locally known 

as the Uncle Sam Porphyry • . The principal outcrops of this porphy~y 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 adjace~t 

rocks except the Schieffelin Granodiorite and the Valley Fill of the San 

Pedro Trough. This intrusion is undoubtedly of the Tertiary period. 

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 shalluw 

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, Wilson, 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 irregular masses that cut the 

Bisbee formation wit~out 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 porphyry 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 large proportion of the phenocrysts. 

The groundmass ranges from vitric to microcrystalline, with a maximum 

grain size of about 0.04 millimeter, though more usually the groundmass 

crystals do not exceed 0.01 millimeter. Where determinable, the groundmass 

plagioclase is near An30 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 product of the alteration of biotite and presumable 

ilmenite. A few specimens contain rosettes of tourmaline, dichroic in greep.

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. 

-2-



CHEMICAL ANALYSIS OF UNCLE SAM PORPHYRY 

S102 67.60 

A1 203 16.22 

Fe203 2.01 

FeO 1.08 

MgO .91 

CaO 2.91 

Na20 3.79 

K20 3.58 

Hz 0+- .92 

H2O .28 

T10z .41 

PzoS .19 

HnO .10 

zr02 --------

°2 --------

The area under study has been cut by one minor fault or fracture. 

This bears north 400 east from the center of west line of Section 17. 

Radiating from this zone are numerous fractures ~hich 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 ere 

bearing solutions. A copy of an enlargement of this photography is attached 

herewith - This study was considered in the conclusion formed at the end of 

this report. 
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GEOCHEMICAL 

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 resul ts were determined by Skyline Labs, Inc., 2nd are as 

follows: 
Ag Cu Mo 

~~~~~~~~~~~~----------~~~----~--~~----------~p~ SAMPLE IDENTIFICATION ppm ppm 

lA 
2 
3 
4 
5 

6A 
7B 
8A 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22A 

Conclusions: 

<0.2 
0.2 
1.0 
0.6 
~.2 

0.2 
0.6 
0.2 
0.8 

700. 

18. 
1.4 

<:::0.2 
0.2 
1.8 

0.4 
<0.2 
<0.2 

0.4 
14. 

4.2 
2.0 

5 
5 
5 
5 
5 

5 
10 

5 
5 

550 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 

2 
140 

2 
2 

12 
12 

It is evident that two anomalous areas exist which 

warrant detailed study. It is therefore recommended that an examination 

program consisting of drilling, testing and studies proceed to delineate 

mineralized areas. This examination program should be evaluated by feas-

ibi1ity reports as each step is concluded. 

-4-
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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. 

C. A. Cosgrov , 
Mining Consultant 
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SKYLINE LABS, INC, 
Hawley & Hawley, Assayers and Chem ists Division 
1700 W. Grant Rd .. P.O. Bo. 50106. Tucson, Ar izona 85703 
(6021 622·4836 

CERTIFICATE OF ANALYSIS 

Char les E. Thompson 
Ar izona Registered Assaver No. 9427 

William L. Lehmbeck 
Arizona Reglste,ed Assav!!, No. 9425 

GOLD SILVER COPPER LEAD ZINC MO Mn 
ppm 

TO : 

SAMPLE IDENTIFICATION ppm 

(
10 A ' H.12 "'\ 

, 'yuV ) _ .' t- Gr. J ,r!- . . 

~ /? :J- . ;Jtf It * _ 19 ,- -- , /J' I --rY . , 10 
I. ,.. t, {J "../, (i. • f/ ii-v", /516/ 4 ~ 1"'8It 

Mr. C.A. Cosgrove REMARKS : I CERTIFIED BY: 

1923 West Osborn Road 
Phoenix, Arizona 85016 

'-

Trace analysis 
I Gold (0.02 ppm) - $2.50 
I Manganese - $2.00 

DATE REC' D: 

.~ 

1 DAT9/6i74 

.', 
\"7.', 

Jt., "'. 
,~:" 

if 
:~;.:;. 
,~:". 

~m.::. 
.,.-~, 

·i~ ... ·x·,: 
.~,~ 

'~r 
it 
"W:,: 

f:\:: 
\ " . 
~ . . . 
·:t 
. ~; ' 
:.t 
v~ 

:~.:.:.' 

h 

'\".: 

./:::/ 
',v,':. 

:::~~.:., 
.:::{:: 

k::
,@{:: 

'it; 
' :::::: : :.~-: .. ,'.: •... 
:.:-:.:. 

:-:~: .. ...... : 

::)tf 
:::" 

156000 

CHARGES: 

PREPARATION S 

ANALYSIS S 

JOB NUMBER : 

741625-A $ 

4.50 

4.50 

--./ 

.~ 

~ 

~ 

'
' ..... ~. 

... . ' 

'- " ~ 

I' 
"
"-

I. 
)~ 

'" ~ 

\ 
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10 

r :. 
( : 

1

0 
\ ; 

/ ' 

10 

10 

10 

10 I 
( 

10 

ITEM 
NO. 

1 
2 
3 
4 
5 

6 
7 
8 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 

SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd ., P.O . Box 50106, Tucson, Arizona 85703 
(6021 622-4836 

CERTIFICATE OF ANALYSIS 

SAMPLE IOENTIFICATION 
Ag 

ppm 
Cu 
p~ 

B-1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

1 I 
12 
13 
14 
15 

B - 16 
2 - 5 
2 - I-A 
2 - H 102 E 

2.6 
1.2 
0.2 

<0.2 
<0.2 

7.2 
3· £} 
0.8 

<0.2 
7.4 

2.3 
<0.2 

3·0 
5.4 
0.4 

L8 
2.8 
'1.0 

<0.2 

25 
5 ! 

/~y. /&-() 
. ..------ .' 

14 

Charles E. Thompson 
Arizona Registered Assayer No . 9427 

William l. Lehmbeck 
Arizona Registered Auayer No . 9425 

\ 

IO I~~ ____________ ~~ __ L-~~ __ ~ __ ~~~'~~~ __ ~ __ ~~ TO ; 
REMARKS : CERTIFIED BY: -'- '1r. C. P .• Cos<Jrovc 

1923 West Osborn Road 
Phoenix. ArIzona 05015 

o 
cc; Pacific Palisades . Collfornla 

Trace analysis 

DATE COMP}. . : 
)/10/74 I· 

I 



R.2/ E. R.22E. 

24 19 e26 I 
,\27 28 

29 

e4 

e2 

e5 e 22 
.205. e 23 

e 30 e9 
e6 

e3 e7 
el7 

25 30 t n 
II " 

e 8 

el2 eli 

I 

I 

f) Charleston lead 
Mine 

,--

---- --- : 

20 .21 21 
el9 

.20 
el 

I 
114 15 e18 

16 

I 

' ,24 

29 28 

...... _---_.-

SAMPLE SITES 
GEOCHEMICAL OVERLAY 

CHARLESTON MINING DISTRICT 
COCHISE CO.,ARlZONA 

sca~. l: 24,000 SEPT,1973 
-----. ~ 

mn26500 ( 
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~21~' E~.l· 46lh Street PllOn~u,,~ 

AMERICAN ANALYTICAL and RESEARCH J L~:n6~ATORIES flS?-s." 's? 

i 
ASSAYERS • CHEMISTS • METALLURGI~L 2 '973 

TUCSON. ARIZONA 8S: 

0 
SAMPLE SUBMITTED BY American Smelting & Refinint; Co. DATE June 30 1 1973 

GOLO SILV£" PPfl'i PP:';1 1:' 1'1',"; 1:' l' .:; ~£"C£NT 
S""PL£ Io4AAK[O 

OZ./ TON Ol./TON CO,.,.£A L[AO ZINC MOLYBO£NUM '''ON 
~ 

: 
20 1 31 - ( 

-0 TB - 1 22 25 
, 

TB- 2 48 81 24 25 

TB - 3 161 2000+ 71 13 
~ 

I 

n TB - 4 ' . 14 183 I 8 40 

TB - 5 68 724' 666 53 

TB - 6 23 96 '( 17 20 
0 

Lf'\ TB - 7 46 44 34 17 

TB - 8 41 40
0 18 16 
01-

TB - 9 14 66 8 12 
! 

~' "B -10 92 44° 1 1 20 I 
! 

til TB -11 35 33" 79 17 

TB -12 26 39 c) 9 1 1 

,<} TB -11 19 65 ~ 61 17 

TB -14 11 21 59 22 

TB -15 21 22 57 25 : 
; 

0 TB -16 36 18 91 20 
! 
; , 

'-

( -

I 
( ( I 

I 
i 
I 

-
\ ~~ ~ ( 

" - f/ 

~ rt/Bf: ~../V 
c 

U:'P~~ Y7JJ J. .~~~ 'c:fo. 
Invoice II 9411 '\:.~/ . 



,-

• f · ' q~ 
P3~1b E.t~t 46th s.tr~ct rllOlIC 62.+ .()O-l9 

o 

/' 

{ 
I, 

'" IV 

P 

-(\ 

AMERICAN A0!ALYTICAL anJ RESEARCH L\I30RATORIES 

ASSAYERS • CHEMISTS· METALLURGISTS 
TUCSON. ARIZONA 85 ~ 

.' 

SAMPLE SUBMITTED BY Amcd can Smeltin(! &: Refinin!! Company DA TE August ,29, 19V 

GOLD SILVER 
SAMPLE MARKED 

OZ'! TON OZ./TON 

A - 17 

TB - 18 

TB - 19 

... 8 - 20 

TB - 21 

TB - 22 

TB - 23 

TB - 24 

TB - .25 

PPH 
COPPER 

3° 

108 

26 

40 

25 

23 

25 

33 

54 

PERCENT 

IRON 

( 

~'~' - 26 30 

--~----~--------~--------~--~----r'----~--~--------~--------~-------+--------
T?_ - 27 37 ' 

26 TB - 23 
--~~--------~------~---------+--------~--~~--+-----~~~-------+-----.-----------

Ln TB - 29 68 

TB - 30 28 

• 
o 

( 
--------------~------~--------_r--------~--------~------~--------_r--------+_--~ --

o 
(" --

I 

.. 
r' '" ,.::-. ( 

./"'" , ......... : ' ~.:.: ... -: . .. ' .:,. ' \.. 

Invoice # 97""16 
' .. .. 

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

859 East 2730 North 
Provo, Utah 84601 
August 24, 1971 

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 environment 
and the geo-chemical survey indicates mineralized target in depth . 

.' \ ; 

"HCD:pn 

Enclosure 
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ASSAVCRS 

CHEMISTS 

'. 

EL. PASO. TEXAS . , 
Box 4 

HAWLEY & HAVvLEY 
W. E. HAWLEY. MANAGER 

DOUGLAS. AR IZONA 

537 TWELFTH STREET 

Box 1060 

SHIP'PERS REPRESENTATIVES 

BUl.t..ION BUYERs 

ORE BUYERS 

W~ H.r:QIlRV CI(RTI'Y T"4AT TH~ ,O\..LOWIHC: "ESULT. WERlE OBTAINED "ROIIe ....... ~LI(. 0" C' ' 1"--1 .""':. .:- -,..~~ I . -:'\~ " I ;'~lQ~ c O • 

"'''''CE MA R KE 0 I NO. . 

. 

W>SlO ,//2- L.P .lv. 

I 
. 

~ 

. -- - _ .. 
METAL.. QUOTATIONS: 

• $35.00 PER OZ. CO ,"PER ___ C PER LB . 

lILVER _____ PER oz. _____ PER LB. 

,-.: 

'.1: 

.\ '. 
·f:. 

GOLD SIt..VER I LEAD 
COPPER 

OZ5. OZS. PER CENT P~R CENT 

I 

3.90 81.3 13.0 
'. 

CHA RGES: $---i2~. ~5,{:Of-----

DATE------~~~'2~~~'~~n~---------1/ CT oI.L 

..... 

.... : 

' .. 

... - '" .-.. - -
ZINC IRON 

PER CENT PER CENT 

. 

.-

. "- . 

. 
. ,~ ........ 

HAWL.EY 8< HAWLEY 

P'ER __ ~;:"" __ -/-_"'_,(_=?_(!._.A-__ "-::-_~_-I-L''--_ASSAYER. 
\J .. 
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HAWLEY & HAWLEY 

ASSAYERS AND CHEMISTS. INC. 

'802 WEST GRANT ROAO - TELEPHONE MAIN 2-483«5 - POST OFFICE BOX !5934 

Rellslered ASSlyers 

August 14, 1962 
Our 48th Year 

Mr. Charles Suiter 
President, Charleston Mines 
5008 West Weldon Avenue 
Phoenix 31, Arizona 

Dear Mr. Suiter: 

TUCSON. ARIZONA 

In response to your request of August 4, we have 
made a search of our records and are enclosing 
copies of the assay report made on your sample 
received July 28, 1951. . 

There was an entry for only one L.P.W. sample. 

President 

THE SOUTHWEST'S LEADING ASSAYERS AND REPRESENTATIVES 
S'.'lch Reprl'senltltives .1 Buyer", rltlnls: 

Phelps Coda' COtp., Douelu, Arizona ; ASARCO, (I Puo, Amar;IIo, leu, and H.yden, Ariz.on• 
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BEfORE THE STATE LAND COMMISSIONER 

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

APPLICANT: JAMES STEWART COMPANY . 

) 
) 
) 
) 

) 
) 
) 
) 
) 

---------------------------------) 

DECISION AND ORDER 

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. 11-85254. 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 
LAiJ 0 

DEPM(fr,1 ENT 
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 

75/84-8~ 
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co ........ o ..... INFO RESOURCES 

DEPUTY COMM SURVE\' , MAPNG 

ADMIN SERVICriS CARTOGPH INFO 

ACCOUNTING NATUR"Al RESOURCES 

DATA PROCESSING NRCO 

SALES ACCOUNTING RANGE 

PERSONNEL 1 MINERALS 

OFFICE SERVICES HYOROLOOY 

CONTRACTS' RECDS FORESTRY 

LEASING FORESTY MGMT 

CASE EXAMINER FIRE MGMT 

RECOROS SHOP PHX OIST OF 

URBAN & COM OEV FLAG OIST OFF 

URBAN PLANNING PRESCT OIST OFF 

SELECT' EXCHNGS TUC OIST OFF 

APPRAISAL BOARO OF APPEALS 

TUCSON OFFICE 
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The above mineral lease application was filed March 25, 198). by the James 
Stewart Company as a conversion of two prospecting permits. 08-8190) and 
08-776t#. 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 )6 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 ~, JS-19. 
had an assay that constituted ore-grade material. 

Tbe JS-19 sample appears to have been taken from an old shallow mine working 
on t~e claim. Using E&MJ's Jun& 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 tntersected 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 (1t at all). Trenching and 
drilling can, and should, be done under the existing prospecting permits 
(00-8190) has been cancelled, but was refiled as 08-894-09). 

1/- 12 (REV 8-191 

WHCN ,IT RELATES TO A ... ATTKR CAL.LIH~ "'011 .... HAL ACTtON .v THE D." .. RT .... NT. TH' •• HIlKT SHALL •• KII:"Y .. a A ,. .... AN.NT WO"K 

,. ... OOUCT " .. CORD BY THE DIVISION 0'" ,"" .. MAHCNY "'CCOIlltQ. WOltt( PRODUCT I. NOT "U.Lle ~ .. ~~.~. _ __________ --=_..J 

J"-
'" ,---, ---:--------------------------------------------------
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In summary, the applicant has tailed to prove the. existence ot a valuable 
mineral deposit or deposits on the state lands under discussion. I recolll
lIlend that this lease application be denied. 

ECS 
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JameS Stewart Co. 
Suite 707 
303 N. Central Ave. 
Phoenix. Al 8S0ll 

: ;4' . , 
." 

~ . :~i, 
' . . ':', 

, ' . . . 
" " . .~'O·''' ''' __ ·._''''' , AI 

,,~. ~eo. ... S. M , UfO. 
. : ....... ,. ;; 

JOBI 002006 
REC-EI~V~E-D--~3/~1~O~/8~3-------------

REPORTED 3/23/83 
I NVOICE'.--..... C"-"2-....!3"'-"1 ..... 1 '-------

I~· ·~·~···~·~· --T-~·· =- · ·~· · ~· ~- -~· ~· --------------~-------r------,-------~------~ 

Au 

JS -

I 0.08. 

l 0.12' 
3 0.10 
4 0.10 
S 0.18 
7 0.44 
8 0.64 
9 0.10 
10 0.08 
11 0.12 
12 0.10 
15 0.08 
16 0.09 
17 ' 0.06 

18 I 0.06 

_-l-_-1_9_, _--+_6~---L 0.58,~·' __ 
22 I 0.19 
23 0.08 
24 0.06 
25 0.05 

26 0.08 

27 0.06 
28 0.10 

Pb ppm Cu ppm Mo ppm 

0.1 
0.6 
1.2 
11.0 
2.6 
16.0 
7.1 
3.0 
0.4 
4.4 

1.8 
0.8 
0.8 

20 
16 
38 

226 
18 
400 
222 
216 
16 
294 
12 
28 
26 

1"4 22~ 8 
14 22 8 
32 
0.28% 

112 
0.28% 
0.79% 
1.46% 
146 
0.71~ 

114 
50. 
24 

50 
148 
0.33% 
0.27~ 

200 
110 
20 
170 
124 
12 
14 

0.4 10 20 I 14 
0.4 I 12 12 : 12 

-t~~.1~;~~- :~-~~~JI-' _ ~_8~~.~~ .~ 
1.8 300 98 40 

0.6 104 42 i 22 

0.6 40 30 I 14 
0.6 32 14 I 12 
0.4 22 20 30 
0.8 26 18 12 

2 

2 

2 

14 
84 
60 
4 

2 

38 
2 

2 

4 

4 

44 
1 

2 

<1 

<1 

4 

4 

2 

1 ppm = 0 .0001·/. 1 Iroy or./lo" - 34.286 pqm 1 ppm:: 0.0292 Iroy 0 

• Gold and S;1,,~r r~porl~d in Iroy OZ. Per 2.000 lb. Ion: 

i _ 
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JAMES STEWART CO. 
SOLD TO clA,Iv/(? 5 SIt? '''l/''''''~-! SHIPPED TO 

( -TREET80 NO. _______________ _ STREET & NO. ________ _ 

CITY CITY 

.' CUSTOMER'S ORDER ISALESMAN I TERMS I VIA I F.O.B. DATE 
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SIJIJTHWESTERN ASSAYERS,. CHEMISTI, INC. 
WIL WRIGHT 

•• 'ZONA .I:G. NO .•• 7. 

ONVANENDAA A. SHAH 

A"'ZONA ".0. NO ••••• 

Mr. James Stewart Company 
Mr. Roger P. Smith 

REGI.TER£D A •• AVERS 

P. O. BOX 7517 
TUCSON. ARIZONA 85725 

707 Mayer Central Bldg.-3033 N. Central Ave. 
Phoenix, Arizona 85012 

·S ...... PLE GOLD SILVER LEAD COPPER 

NUMBER OX." ~PIM pt)m PfrM 

1 < 1· 53 60 

2 <1 26 26 

3 <1 28 18 

4 <1 29 19 

5 <1 28 30 

6 < 1 40 57 

7 <1 24 34 

8 <1 24 32 

9 <1 100 31 

10 <1 22 21 

II < 1 18 14 

12 < 1 21 78 

13 <1 19 22 

14 <1 23 51 

15 <1 22 53 

16 <1 19 29 

17 <1 50 126 

18 < 1 99 432 

19 < 1 55 276 

20 <1 27 78 

21 <1 14 14 

22' <1 90 16 

23 <1 49 98 

24 <1 14 14 

25 < 1 19 200 

26 < 1 95 .52<',.-b 

27 < 1 162 .86% 

28 <1 112 .35% 

1 ppm = 0 .0001 % I Iroy 01./10" = 34 .286 ppm 

710 E. EVAN. BLVD. 

PHONE 802-88 •• 881 1 
88.·8812 

024525 JOB# ____________________ __ 

"ECE:IVI:DI _____ -.;5~-.:;:1_..;4--..;:8:.:;:0~---
5-21-80 A~AT~I ___________ _ 

%.INC MOLVBDENUM 

% % 

• 

~ ~~~ ~"CA"~ .. ~ ~ Dnyan era ~ 
[r1~ 

~~~t 
J...-

,~~~ y\ 
~ GW ~ . ". 

~lOna •. 

-

-

I ppm = 0 .0292 Iroy 01./10" 
• ,.. __ 1..1 __ ..J ~ : I ..... . ..... ......... _ .J : _ ,, _ _ , . _ __ _ _ .., ............. Of. • _ _ 001 
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Mr. Loyd A. Hewitt 
Hewitt Enterprises 
Box 978A 
Sandy, utah 84070 

Dear Loyd: 

,.,.arch 19, 1!)6~ 

I sm enclosing a lIIap of the Charloston-TOIlIbstone lUning District 
with tbe locations of approximately 80 sa.ples taken on March 17 
and 18 being sent to you undor separate cover for purposes ot geo
chemical analysis. As previously discussed, we have not taken 
any samples in the Tal,.lS areas for the fill plain. 1116 Ilreas 
prtaar1ly covered were tile more obvious mineralized zones, plus 
so.e typical various outcropplngs 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 l~te the 
fluctuation in mineralization as it occurs~' 

The parcel being sent to you under separate cover conta1ns physical 
s8!!tplcs, all numbered consocutl vely I through 74. 

If morc sampll~ is nocded, please advise. 

CAC :ef 
Encl. 
cc Clyde Davis 

Yours very truly, 

C. A. Cosgrove 
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Mr. Loyd A. Hewitt 
Hewitt EDterpr1&es 
R. D. 1 - Box 978A 
Sandy, Utah 84070 

Dear Loyd: 

( 

May 18, 1970 

We have received .... 1' reports tor April 3, April 13, 
April 15, April 27 .nd April 29 from ..... r1c.n Aualyt1c.1 
and Res_reb Laboratori .. in Tucson. We have DO .ay of 
identityinc ~ ~port8. Therefore, as received they 
.re lle&Dingleee to us. 

It 18 quite 1JIIportallt that we be supplied proapt1, all 
ceophye1cal d&b and "that it be .,roperl, 1deJltit1ed 80 

that it i. aeaningtul. The cooperation ot 70Q and 70ur 
at.tt in this respect would be very .uch appreciated. 

Very trul, yours, 

M8R 
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3~1() t·.l~1 '==i-6dl Shed 

Aj\lEI~IC1\N ANALYTICAL ami I~[SEAI~CH LAnOI~ATOI~IES 

ASSAYER S . CHEMISTS· METALLURGISTS 
TUCSON . ARIZO ~ A 8 :, 7 1J 

SAMPLE SUBMITT ED BY Hewitt Enterprises DATE.April 15, 1970 
_ .. _-..... -.-.. .. _ .. _-- - ... - ._-- _ .::.;:--=-=-~==:-;:::======= 

GO I.()---·--·r-~L-~ ;;-lJ;;;CF.~ ·; - l-r~'::-["T P;"~l N-;-T-'~E'lCEN-T- PERCENT -r-- - -- - --. - _. __ . ... -- ._ .. _ .... _------_._ ..... . - . 

OZ I TnN 0: / TON C O PPER I L l~D L I NC M Ol Y!lOEt<U M IR O N I 
.----.--.----~--- .. . ..... _-_ . . __ . - . . .. . ._ ... . -- ._----- -- ... -_. ----- ._._ .. - _ . . 

SAMPLF. MARKED 

~r_;' ~#_2 __ --+ _ __ ~08 _~ ___ q.:2J. __ .~~9-:...L---+-___ -+-____ _ 

1------ -- ---1--------1=- 1_-_= _ ~=----- .. -- --t----

, 
I I 

I ___ ~ 1-----.:=-~-.--'_i_=_-!-~~~---t-
I -, . 
I I ._lJt1AY ] 2 1970 

-----~- - ~ - jAM~S,--:W:;W'F\+;'-+--'-'\ililiA.TT----·--+-----l----
, I PHOENIX, A ILul~A 
, I I ·_------+--------+·_-1-------+--- I 

--- -+---._ --' . ! -+ ---
I-------+------+-~ I !-=----t~I=::::::::::::~~~:~~~-+--------------
~======~.~,======±=~===±- ======±======±======±=~~~~S¢==±======= 

1-- --_._--

~f_----+_------ ... 

5.25 
CHARGES S 

ASSAYER -CHEMIST 
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. ' . 62-+/do't 10 3226 'Ea'st 46th St(eet PllOne -
AMERICAN ANALYTICAL and RESEARCH · LAI30RATORll::S 

ASSAYERS " CHEMISTS METALLURGISTS 

( TUCSON, ARIZONA 85713 

0 SAMPL E SUBMITTED BY 
Hp.witt En tP. r.!>ri ~::e S DATE April 3, 1970 

GOLD SILVER ~1C=m=- PERCE N T .-- PERCENT PP:RCP:NT 
S"MPLE M"RK E D 

OZ./ TON O Z./TON COPPER LE"D ZINC MOLYBDENUM IRON 
. _. 

" PL-16 59 47 5 
10 PL-17 55 71 10 

PL-18 35 88 7 

PL-19 26 69 12 
10 PL-20 35 49 10 

PL-21 41 '15 3 

10 
--

t-

REe t.IVt:. IU 

lOt -
Lt 1 2 1970 MA 

IAM~S ST ~WA,<I I,;UI" "",H 
PHO Nli., ~r{I~'mA 

10 

I 

10 
n 

rO 

'----( 

'0 - "~ " : ,,:' : . . ... ... . 
- . " .. ~<\. \", . f'4' - ' , 

r---, J.;.....-., .. - ~ -' ~ , 

~ 1/ " t./ .--

~ U~ 
:.,:/~ .~ ~ I -V _ -
f/ I 

U L ': " _ . 7(3/1'.:J \.~ , - . . 

CHARGES S 
~""7. 00 ,<~:',~~ :..; .. ~ .// 

"SS"YER -CHEMIST 
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East 46th rllOne 
/I!; 

10 3,2?6 s.treet . 624-00+9 
, 

AMERICAN ANALYTICAL and RESEARCH LABORATORIES 

ASSAYERS - CHEMISTS - METALt:.URGISTS 
TUCSON . ARIZONA 85713 

( Hewitt Enter!Jrises DATE A}2ril 3z 1970 SAMPLE SUBMITTED BY 
10 -r."n1l< Tn'lU ""'TnI~ TlTnIl 

GOLD SILVER -...uI1ik- PERCENT -II_BIt .. - PERCENT 
SAMPLE MARKED -. .,.~- -.... - COPPER LEAD . ZINC MOLYBDENUM IRON 

S-1 4.0 34 18 13 
(' - . 

10 S-2 5.0 41 16 5 

S-3 3.5 15 22 5 

S-4 3.0 29 16 4 
- I 

0 S-5 1.5 30 13 10 

S-6 4.0 18 13 5 

S-7 2.5 25 10 4 

.0 S-8 3.5 3'.? 14 3 

S-9 5.0 30 14 
, 
0 

lV 
F EC E I V E D 

--'JI'N1. _, ~ 
IUn' .l- Iv ~ 

10 .... , .... (\lU.:J CLAAH/· 

JAr ~t~ ;) !.tV'U\1 I \lVIlII nl~' 

PHO~I~I)<, • . ~ ! .tu;.", 

jo 

: 

0 

l 

-- . 
'; '~~A 0 ... (;'.~/!n ~ ·;.)s,:, · 

/.:.. . \\1' I; " , ( " ,\ I . ,- . 

~ ... j/~". ~' / , 
~ V: ; ~ f.Jl 
~ ~~~ ~l L I I I 

10 
L 

~ ,"«71>~7J' 
54.00 

CHARGES S 
' : .• U. S . ... ... : 

. ........ _ . __ •• • # . 0 

ASSAYUf -'"CHEMIST 

.. 



"to 
o.J. LC~et . 

phone 624-004~ 

__ .... _ .. ~V"I. ... . , 
, 

, 
" 10 .. 

AMERICAN ANALYTICAL and RESEARCH . LABORATORIES 
. 

ASSAYERS • CHEMISTS - METALLURGISTS 

TUCSON . ARIZONA 85713 ( SAMPLE SUBMITTED BY Hewitt EnterErises 
DATE AEril 31 1970 

~~ 
~~. 

10 
GOLD SILVER _..r 

PERCENT ---- .. _- PERCENT 

SAMPLE MARKED 
oz.I TON OZ./TON COPPER LEAD ZINC MOLYBDENUM IRON 16 

~? ?R 18 I 

17 
'16 18 5 

t 

10 
H3 

39 19 5 19 
25 24 3 

i ?O ,..,,-
~o 15 2 

-

21 
20 24 2 

22 
43 35 2 

23 
37 14 1 0-

24 
38 16 1 

25 
34 h> 2 26 
35 13 2 O ( 

'- ( 
20 32 2 

28 
34 17 -1 

29 32 14 1 0 
30 41 15 ' 4 . 

IU 
:----; 

R ~ eEl' ~u 

MAY 12 1 970 u 
l--

IAMF . STEWAiH ~(rJ;:;A;~Y 
PHOI;NIX, ARI. ONA 

, . 
. ' 

~"\\ 
10 . 

~ 
". ,. \ .... \ ": 1---, 

~ J. -f / .\ .~/ 
~ ~~/ ~J . / . / JJij i -
'- ': " .... ~7' .,. ~ ~ 

67.50 
... . ~; ; .~ ~ 

HARGES S 

.; .... ~~.: 

ASSAYER-CHEMIST .. 



~ ,,1 
1032-26 l:atft 46th . 

Phone s.treet . 62+-00+9 -.. 
AMERICAN ANALYTICAL and RESEARCH .LABORATORIES 

ASSAYERS - CHEMISTS - METALLURGISTS 

( 
TUCSON. ARIZONA 85713 

10 SAMPLE SUBMITTED BY TleLij tt 'Rnternrjse .. DATI;: ' A~ril 13 I 1970 

GOLD SILVER X~JC PERCE"'T w'xMXK'OC x>x~,x: PERCENT 
SAMPLE MARKED 

OZ./ TON OZ , /TON COPPER LEAD ZINC MOLYBDENUM IRON 

~ 39 20 5 

10 

f--

10 

f---

10 
I 

R E C E I V E n 
L.J 

----: 
MllY1 9. ~Q7n ... 

.. 'n f'Trl fl ' IT J"'~ t 

10 Jt'\IVI ~.) .JIL-un\\\ vvo> .,. -
PHOENIX, AR ZONA 

:--
( 

-~, 

0 
:;<- ;!.4\f~ " ". ~ \>',- '1J;~~ .... "/. --.,: :-: ::'T ~' . :: ~,. : . 

~, - ,) ,:' : ~ .. " .. " \ 

" 
! .. "~ 1- 'I~ 

--- )~ ; .... '" ~ . . t? 
, iY " 

~ ~~J~ Lr. , " 
, -

~.~ .. 
./../~,' /1., " 

0 
-

~ 4 , '~:' .:.,.oJ :/./ ~~; 
. -/ --... .. -

4.50 ~ ".~. :.:. \ .>< .. "/ 
CHARGES 

.... :-.-r..A :~ .. . 
S ----

ASSAYER -CHEMIST 

.",. 



6 ' -~ .: .' 
3226 East 46tI-i s.treet 

AMERICAN ANALYTICAL anJ I~I~SEAI~CH LABORATORIES 

ASSAYERS CHEMISTS METALLURGISTS 
TUCSON . ARIZONA 8 57 13 

SAMPLE SUBMITTED BY 
Hewitt Enterprises ____ ~--__ -------L---__ ------------------.-- DATE April 27, 1970 

==~~====~~==~~==~=====-·r-- -=·~· ~·~· ·~-· · ==--~· ==~· :- ~~=-~· -~~--~====~===== 
SAMPLE MARKED 

GOLD 

OZ I TON 

SI L VER PER CENT "' fn r.£~ T Pf r. C f:. NT 

Ol/TON COPPER LEAD Z I NC 
--------+_--------4. - ----.-f----------- ----- --- .-_ .. -. - . .. -.-

prnCENT PER CE NT Percent 
M O L YUOENUM ' R:J N Ni 
- .. . - -- ._--- "'-.-----I-~ .. -- .. - .. - - --- ... 

Ii 1-398 A~_~----------~~N·~.i· .--l--+_~O~O~12~+_-0--.-0-3~------_4-------~~------~------r·9Q~~---

1-". 

----+---_._--+-- --- --
RECEIVED 

1------------~------_4----------~----+_---

I~ M 11 Y _2.J970 

'-=-- _-----+-------l-----+-----ltA"MES-SfEV AR~--COM:u_1 p.qJ~!I'l..L.llY __ _+_---__+-- - --

~. PHOEN IX- ARIZONA 

1--------+-----+-----4-------~----~-----~-----+_----+_-------
I 

CHARGES 5 ____ 6_0_ 2 __ 5 ___________ __ 
ASSAYER -CHEMIST 

----------_._---- .-

. ::. : . ',; ,' ~ , 



3~16 bst 46tb s.trcct 1'1,., 

J\MERICAN ANALYTICAL .111(1 ,I~ I :,\ :: ,--' 1-1 L\nORATOI~IES 

ASSAYERS • CHEMI S T~ M E TAL lI'i(, IST S 

TU C SO N AH I ZUI\. J i :l 

SA M PLE S U 8M I TT Fe: D 8 Y. __ H....,e_w_l._· _t_t_En _ _ t _e_r-=p:....r_ i _s_e_s _ ____ ._ . __ _ D A TE..APr. 2 [LO 
. ~=:=-:::-.:::---...:::--- ---------.-- ... -----. _. -£:PM. ... - . ------- -

SAM PLE " . RK E( C. OL~ .... J-s,L~~-~;~-; - T -~~~ ; -~ ;- - I' <.f"rl
j
" - .:..-... ·· '.;;--;f-~~~-·-

... _._.. __ -+ _ _ o_z_I __ T()~_ ... ~~ _0. _~_~ __ I .:o pp~ __ _ . ~"f) __ _ _ ',_C _ . M(II VI- " 'W M ___ ~n:1 ' 

385 Trace I 0.12 0.06 0.06 5 _ .. _u, _______ .. __ .. ___ _ 

417 Trace ' 0.11 0.06 o.o~ "' I .~ ___ ___ _ 
--___ 4_6_3 ___ -+_T_r_a_c_e_- -+~_o. 1 J ~_~ .o~+ n __ + __ 9 f-----, ____ .. 

F
------i - .. ·-·-i----·-----r-- ! --I .. -.--- ---

.---.. -----.--l----- ----+-----+-- -. . I --- -t-------. - -----
. I 1 

... ------.--+---.--+-/ ---+--1 - --+----t. --4-- i .--.; ---- --

J ~-E-e-£tV-E-8-+ - -----l---- · .. 1·-------·· · 
--- .. . --------4-- ,------ ---,-- MAY 1 ~ 197n , --- -- - ----~-- .. -- -1'" ----.--
.. - .. - ------t--- - ---1--- - - .. -t----.. - .--. .---+ I - • • -.---r---------

. - .- ------f- -----f-- . ___ -I--_ __ _ JA~ES STEWA~~l ~ ·) · '('~';f .~:~.~Jt ·:--;<·-;-r~.',· .. _. ___ -',: __ ._ . 
- - t"t O£NtX;-r'fttL..~.--~- I - - -

i ~" " . .. ,r. > I 
-.... - -.------+------+-, -.- ----f------- -- I~ L~' - ;' ::q.·7~~~·----· -- · 

--... - -.-.- - ----+------+-----t-------r-.. ---+ -- ~? -' " - ! --

I J \ ..... -- 1.,+,0 9/7 b 
_" . J. ._ ' _ " • 

o 

-v 

.?8,59. 
CHARGES $ ____________ _ 

ASSAYER,CHEMIST 
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TO: W. L. Kurtz 

FROM: J. R. King 

ASARCO Incorporated 
Tucson Arizona 

Augus t 26, 1975 

Charleston Project 
Cochise County, Arizona 

This report is submitted on the Charleston Project with all drill hole' 
logs and assays attached., A geologic and 1 and status map shows the dri I r 
hole locations relative to the Stewart Mines, Ltd. property. 

SUt1MARY AND CONCLUSIONS 

Between March 25, 1974 and August 8, 1975, ASARCO Incorporated drilled four 
holes, totall ing 13,347 feet, on the land held in partnership with Stewart 
Mines, Limited. Three of the holes (Chs-l, 2, & 3) were diamond drill 
holes, all located in sec. 30 (see Att. A). The fourth drill hole (Cp':"O 
is a rotary hole, 395 feet deep, lor.ated in sec. 36. 

No economic mineralization was encountered and the last diamond drill hoI?, 
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 overl ie the Bisbee sediments. Intruding both of 
the above are Laramide granodiorite and andesite porphyry dikes and plugs. 

DRILL HOLE SUMMARY 

DDH Chs-l was collared on March 25, 1974 and was terminated at a depth of 
4002' 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 mineral ized breccia and was bottomed in weakly altered and 
mineralized granodiorite_porphyry. The best assay was ten feet (2844-2854 1

) 

of .41% Cu. 

rZO 



( 

/ 
\ 

n . ...... 

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

DOH Chs-2 was collared on July IS, 1974 and was abandoned because of caving 
at 3415 feet after drilling 1012 1 of NC core, 1990 1 of NX core, and 413 1 of 
BX core. A wedge was set at 2496 1 and drill hole Chs-2'W was initiated on 
November 21, 1974. Drill hole Chs-2'W was drilled to a depth of 5028 feet 
(March 5, 1975). Attachments 0 & E are the geologic logs and assays, 
respectively, for drillholes Chs-2 & 2W. Drill hole Chs-2 was collared in 
"Uncle Samlf porphyry, penetrated into "Bronco" volcanics at approximately 
650 1

, Bisbee Group sediments at 1327 1
, and probable Paleozoic marbles at 

4828 1
• No economic mineral ization was encountered, although one small 

ten-foot intercept of 1% copper was encountered at 4205-4215 1
• 

Drill hole Chs-3 was collared on June 9, 1975 and bottomed on August 8, 1975 
at a depth of 3003 feet. NC core dri 11 ing 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 DOH Chs-l. The significant difference between the holes 
is that Chs-3 intercepted much lower copper grade mineralization. The best 
assay was 940 ppm (2789-2799 1

). 

GEOCHEMISTRY 

Attachment H shows the geochemical sample sites and Attachment I 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 
accompanies this report as Attachment J. 

JRK: 1 b 
Atts. 

...; 
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REPORT ON 'THE CHARIESTON LEAD MINE, TOMBSTONE, ARIZONA 

The N~lJr Jo Group of Mining Claims are situated in Section 25 and 36, 
Township 20 South, Range 21 East of the Gila and Salt River Base and 
Meridian, eight miles south-west of Tombstone, Arizona and two miles: 
Northerly from Charleston, in the Tombstone Mining District, in Cochise 
County, Arizona at an elevation of 4100 feet above sea level. 

The propert.y is held by possesory title and consists of twelve (12) 
claizroS comprising 228 acres more or less. 

The country here in general is a quartz-la tite porphyry underla in by a 
quartz-monzonite. The latite in a short depth merges into the monzonite 
v/hich in spots shO\vs on the surfa ce • The qua :btz-la ~i te is the porphry 
phase of the quartz-monzonite. 

A zone of shearing developed an east-west course and the minerals are 
found therein in veinlets, veins and lenses. The rotting and decompos
ition has caused a slumping and re-arrangement, the lines ' of shearing 
being a~ost obliterated, theveinlets and lenses twisting and crossing 
the main course of the lode in varying angles. 

The reformed minerals arising from the decomposed fels~rs are s'ericite 
and kaolin; the matallic metals and minerals are the sulphides ' of lead; ' =- . 
copper, zinc and iron. The lode also contains some hard ribs 'or lenses 
of ~ highly silice?us rock oriented with the course of the ~ode. 

Apparently under the footvlall of the lode in the approach to No. 5 shaft, 
a basalt rib or dike is noted and to the north and resting on part of the 
basalt, a scab of andesite of a green color shows - a remnant of the flow 
rocks that covered this area at one time. 

The metallic minerals - the sulphides of lead, copper, ·zinc and iron at ' 
20 to 25 feet below the surface, do not show any oxidation effect, except 
a scarce red stain of iron oxide ~ this stain was not found on' the 100 ' 
foot levelof No.3 shaft; for this reason the sulphides will be readUy 
amenable to selective flotation. 

The principal workings are: 
Mary Jo Claim - No~ 1 shaft 50 ft slope depth at 66 degrees; 

No~ 2 shaft 100 ft slope depth at 66 degrees; 
No.3 shaft 104 ft slope depth at 65 degrees 

with an 80 ft crosscut to the south. 

Brother George Claim - No~ 2 shaft 52 it slope depth at 66 degrees; 
, No.5 shaft 72 ft slope depth with a winze 

of 20 ft, with 6 ft from collar to 
surface rrakes a total depth of 9S ft. 

(1) 
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CHARLESTON LEAD HINE REPORT - Page t,'lO 

The results from sam-·ling 'when balanced out, gave results as follows: 

Samples 1 to 18 - Lead 6.29%; Copper 0.57~; Zinc 10.94% 
19 - Lead 6.18%; Copper O.52~; Zinc 10.90% 

A block of ground extending from 50 ft east of No.3 (Mary JO) shaft west
erly to a point 100 feet w~st of No. 7 shaft and depth equal to No.3 
shaft (104 ft) contains 206,000 tons of ore of an indicated value og Gold 
0.01 OZ; Silver 1.50 oZjLead 6.18%; Copper ~.524%; Zinc 10.90%. 

TIlis block of ore through the owners mill, after freight and smelting 
charges will yield at present prices, $30.81 per ton of crude ore or 
$6,000,000.00 out of which to pay mining and milling costs. 

However a sectionof the above mentioned ore in shaft No.5 has 'somewhat 
over 5000 tons carrying: Gold O.oloz; Silver 1.80 oz; Lead 12.78%; 
Copper 1.41% and Zinc 16.6% - this should yield at present prices, about 

$42.60 per ton of crude ore or $213,000.00 for the section quoted, increas
ing daily as the winze is being sunk in increasingly better ore. 

As to the other constituents of the ore, the sericite and kaolin, I cannot 
say except they have considerable economic value and are well worth consider
ation. 

It is highly probable that the mineralization wil1 ,go to the ' depth o'f the ' , 
quartz-monzonite sill and the mineralization will undoubtedly be there aleo, 
what t!'te depth of this ~ill is I _ cat:mot state. 

I consider this a very valuable property and improving on depth. I rec,om
mend it. 

Respectfully, 

Septerrher 18 1950. 
Jonathan 14. Gordon, Mining Engineer 

Tombstone, Arizona 

Original copy of this report on file at mine office. 
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12415 South 960 East Draper, Uta~84020 

THE CHAHLl!;S'l'ON 1"11N~ PHOJE~T 
UATA ~ONf'ELAfl'ION 

l{t;POH.'l' 

August 10, 1970 

801 571·1911 Off. 

801 571·0157 Res. 

'!'he Charleston Mine area lie s approximately six miles 

south west of Tombstone, Arizona. The property is reached by the 

~harleston highway. 

In th e Charleston r.1ine area a large ZQne of mineralization 

has been discovered. The zone appears to be at least two miles 

long and 3/4 mile wide. The estimated size of this ·zone of miner-

alization is based primarily on deep induced polarization pros

pecting. Three preliminary dri 11 holes have tested this zone in 
-

the immediate vicinity of the old <.;harleston Lead Nine. ALl three 

.. 124 

holes have encountered ore. grade mineralization of oopper, lead, 

zinc and silver. These three holes have, in part, covered only a 

smaLL area \uthin the mineralized zone. A fourth hole, drilled off 

themineral~ ed zone, encountered very little mineralization. 

The exploration done, to this date on the mineralized zone, 

suggests an economic mineral deposit to be present. The nature of 

the ore .indicates the operation "/Quld be underground, ·generally 

along bedding planes. This, of course, is only conjecture needing 

much better inforrration for a basis of evaluation. 

Since a large zone of mineralizat ion appears to exi~ it is 

a [9od possibility that the ~flarleston depos its are relat ed to a 

mineralized intrusive monzonite porphyry· s~ilar to those of Bisbee, 

l':lisaion, San Manuel, and oth ers near by. 
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In conjunction with the deep mineralization ' found, the old 

<.;harleston Lead l-1ine itself should not be ova:-looked. 'l'he mineral-

ization in the old <.;harle st;,on L.ead Mine appears to be unrelated to 

the deeper material. However, this may be due to a time factor and 

a long series 0 f mineralization peria:i s. ,!'he old Gharle ston Lead 

Mine may, at depths, oontain sufficient reserves of Pb, Zn, Ag, and 

sericite to be of economic importance. , 

Further drilling of the mineralized zone is suggested, ,both 

to t~st the ore in the \.,ride spaced holes 1, 2, and 4, and the general 

area. 'l'hedrllliri g is by far the most important next step in ex-

, plo'ra tion • 

• GLAIl'-1S AREA 

For the most part, the zone of mineralization is covered by 

miner~l mining claims and state mineral leases. These properties are 

controlled b,Y, Horne Enterprises, 3033 North Gentral Avenue, Phoenix, 

Arizona • 

GEOPHYSICS 

'l'hree phases of geophysical exploration were conducted in 

the Charleston area. Preliminary airborne magnetics covered the 

gen'eral area of interest. This \'las followed by very broad selected 

geochemical sampling and then induced polarization plus a small 

amount of ground magnetics. 

AIlUJOHNE NAGNETIGS 

The general area covered by the magnetic survey if under-
- -

lain by outcrops of different ro ck groups, which have a siGnifi-

cant sus ceptibility difference. At th e Schieffelin monumont and 
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in the area surrounding, the Schieffelin granodiorite is exposed. 

rtock samples of this material are fairly mae;netic. At the lower 

end of the Boquillas Land grant, on both sides of the ~an Pedro 

tti ver) granod iorite similar to tha t at the Schie ffelin monume:1 t 

is observed. Although in the Boquillas area the ro ck may be closer 

to monzonite and is more magnetic. North of the ~harleston Mine 

many outcrops of the Uncle !:lam porphyry are observea. 'l'his porphyry 

seems ~o be andesitic and is surprisingly non-m~gnetic. ~outheast 

of th e t;harles ton Nine and vi cinity, ro ck out crops arc principally 

undifferentiated gray and white tuffs wi th sills and dikes of 

magnetic andesites and other basic flows. 'fhe tuffs are non-

magnetic. 

.l"rom the airborne magnetics the entire 'l'ombstone district 

-4ppears to be underlain by ~chieffelin granodiorite. In most cases 

this intrusive lies at depths less than l,UOU feet. 'i'he intrusive 

l.ies as far westward as Se.ction 39, 'i'wp 20- S) tt 22 E. ;.. similar 

intrus ive underlies the !:lan l'edro rtiver valley west of th e survey-

ed area. itegional rr.aeneti cs suggest the San fedro tti vcr intrusive 

-to be far larger in size than the Schieffelin granodiorite. 

Between these intrus i yes lies th e t;har 1 eston basin. ~.:ag-

netically the rocks in this basin all appear to be similar. tiow-

ever, th e surface geology suggests otherwise. \'Jith the abwldance 

of' magnetic andesi te dikes and si Ils in the tuffaceous flovls it 

would seem, if the vertic al extcn t of this secti on were great, 

there would be some aggregate magnetic effect. ~ince this is not 

the cc:se, two c ho ices are ross ible : th e tuffs are UlI::! cr lain at 

redsonably s hallow dept hs by non-Clagn et ic Unc Ie ~am po rr~lyry 0 r 

seaiments. Our origin~l interpretati~n was that sedimentary ~oc~s 

- " 

l 
I 

i 
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underlie the tu ffs. This is borne out in dri 11 holes 1, 2 c, 4. · 

'. ') The Uncle !::ia.'1l porphyry is found to !:>e surprising.ly uni-
\ . 

form maEnetically, alffiost as if it were a sediment rather than a~ 

intrusive sill or extrusive .£"10\..... 'l'his porphyry see:ns to have 

very little relationship to other igneous rocks in the area. 

Some of the igneous dikes, especially the andesite por-

phyrics in drill holes 2 ~Id 4, are altered and mineralized. Also 

they are fairly magnetic. ~ome st!:,face profiles in the vicinity 

of the l:harleston Hine inaicate the possibility of an intrusive 

dike strikin~ nortneastward and paralleling the interpreted major 

mineralization zone alone its north side. The significance ofa 

't . porphyry mass in this area is ~ot yet known. Additional infcre-

. t .tion from furth e.r drilline; \'/ill undoubtedly shed. some liEht ne!"c. 

,. 

In the ~harleston bas~ six geologic units ~ay be observea • 

.1. SchielTelin granodiorite 

2. Uncle ~am porphyry 

( 3. Purple vo.lcanics .. ' 
40 ~"Jhite volc.:inic tuffs 

5. Ureen to gray volcanics 

b. !!ecent bravels cmd soils 

1. The !.ichierr~lin granod iori tc rna ss W1d er lying th e '1'cr.:b-

stone district anc the :";an ! earo :iiver valley is thou."',;-.t by thi~ . \ 

\ . \, writer to be older than any of the other units observed, except 

i'or the cretaceous ~i!jtee formdtion. .In the ::ian !'edro !{iver ·v· ...... .:ley 
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the contacts with the volcanic ·series show the grano(liorite to be 

much weatnered before the deposition of the volcanics. It is be-

lieved this unit to be older than the volcanics or the Uncle Sam 

porphyry. 

2. The ·Uncl.e ~am porphyry is reported to be of Niocene 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 tuffaceous 

wolcal'lics but this age relationship is doubted. The porphyry covers 

a large area to the north of ~harleston. 

3. 'l'he purple vo lcani cs vary from purple tuffs to brown 

argillites an d includ es agglocerates wit h so ce porphyry fragr:ent s. 

In places these rocks a.ppear to have intrud.ed tIl e wnite 'tuffs. 

4. ~1hite volc~mic tuffs cover a large J,:ortion of the ~i:le 

area and south· .... estward. The rock appears to be bleached ana alter

ed along shear zones which strike ~ 450 ~. The ro ck is very hard 

end a great ~ount of silica has been int roc.u cede 

5. '!'he green to gray volcanics appear ::lUch the same as the 

purple volcanics and are very similar ir. mineral composition. Tney 

·are probably the same unit with insufficient iron i'or a reddish or 

purple appearance. 

~umerous shears are noted in a zone one and a half miles 

wide and strikine; N 450 E, through the ~harleston basin. These 

shears vary from bleached zones with kaolin and sericite to quartz 

r.1anp;anese veins. Faru.ll.el 'to the ~ha r les ton h ie:hw;ly is a Shear 

zone nearly five miles lonp.; and )UO feet wide. This zone has r:uch 

bleachine by hydrother~al. solutions and n~~eroU5 veinlets of 
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li~onite a:ter pyrite. In ~ost places L~is zone carries very 

minor traces of copper, with the exception of the southwest end. 

On the sout."H .... es tend 0 f tn is zone quartz vei ns \ .... i til minor copper 

silicates are present • 

Near the central part of the suggested Charleston mineral-

1zed c1rea, rtumei'OUS qu.artz r.lC).nga..,~se veins are observed. 'l'heDe 

veins contain larger anounts of copper than the shear zones • 

. • On the north edge of the outlined t:llneralized zone the 

c:har leston t.',ine occupies a shear zone in th e volcanic s. The shear 

is noted by considerable sericite alteration containinG galena, 

sphalerite and pyri tee This zone aPl?ears to be the only one in 

any way related to the ·deep .mineI'al1za.tion, and that is quest.ion ... 

able. 

The only relationship of the surface :::lineralization to 'the 

deeper sulphid es is that secondary hydrothermal solut ion fror.! 

recent or post ::lineraJ. faulting may have carried cinor amounts of 

mineral through the overlying volcanics. This in part is the 

reason fo r gi vi., g er.lphas is to th e deeper sulphid e zone. 

In the Charleston basin numerous veins, shears, and altered 

zones are noted. The great majori ty of these zones strike N 45 0 E. 

As !!lenti on ed ear li er, three types of !:linerali zed shears are noted. 

It 'r'/as felt that these zones, even though they appear to be post 

min eral, may contain seconaarydepos i t ion 0 f mine ral s , especially 

the quart z =:..:l nEanese veins. :to ck sanr-le tests of the th ree g:-oups 

inci cate ano:::alous amounts 0 f co P?er, zin c, and silver in the quar~ z 

manganes e veins. 'rh e min eral i z ea sh ears \'lith kaolin, limoni te, Cl:1C 
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bleachin~ contained the s~llest amounts of these ele~ents, only 

slightly above the fresher volcanic tuffs. These s a:nples though 

inconclusive d9 aid in encouraging the possibility of ore mine~~l-

ization in the underlying subsurface,outlined by the induced polar-

ization. 

INUUCEu POLA~IZATiON 

• Initial tests made on the Charleston basin, usin~ a ~enner 

configuration with a 1,000 foot electrode spread, indicated nothine 

or a polarizing nature at depths less than 1,000 reet. Later tests, 

using this same configuration, su~e;>t. that a shallo~'1 zone 0 r 

minerali zation exists in th e eastern part 0 f the area, Section 30, 

'fwp 20 S, rl. 22~. The depth to this zone is estir.a ted to be 

approximately 185 feet. 

~'lith a modified 2 array - (note fig. IJ electrode confi&u!"

ation, depth spacings of 3200 feet were attainable. This consisted 

'of placing one current elect!"ode at electrical infinity and. "t.;'e 

other at the depth station. A. reference potential elect:-ode ..... as 

placed in the direction of the moving potential electrode at 6400 

feet from the current ene~gizing electrode. Resistivity and IP 

readings were made, out f:-o:n the current electrode, between the 

reference pot and the movine potential eIect~de. 

~xpanders were made in fo ur quadr3I': ts, in most cases, ae- ' 

~n ding on accessibilit.y. 5y doine; a sufficient :1ll.llber of these 

expanders, data was deemed dense enou[;h to contD ur. uata values 

were plotted half \'o'ay between t.he current elect.:-ode and the :::ov-

ing potential electrode for any given depth separation. for ex-

a::1ple, the 11' value WO\l.!.c! be 10 :.:i1liseconds at 1600 feet from t.~e 
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'current center. This value was thts plotted at 800 feet in the 

di rection of the reference pot. The data points were then con-

to ured. Not. e that contours for 2000 and 3000 feet separations are 

·enclosed. The 2000 and 3000 foot con.tour maps are from data using 

the modified 2 array configuration. The 1000 foot ele ctrode 

separation con tour map ·is based on data from Wenner array traverses 

as mentioned before. Several typical ~epth curves are enclosed. 

1-1easurements were made using . D.C. power-pulses of 4 seconds 

at 5 to 6 kw. A.3 5 second delay was us ed befor e 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 WlF 

.. - ~d 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 appears to be elongated in a northeast southwest direction, 

striking approximately N 450 E. It appears tha t this polarization 

-represents sulphide mineralization, having a width of 3000 feet 

'minimum and a t least 2 miles in s tri ke length. An average depth 

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

the ·results of VDU4 it appears that an average total sulphide 

percentage 1'0 r the whole mineralized zone may be approximately J% • 
. . 

GEOLOGIC SECTION 

The enclosed geologic section is based on drill holes 1, 2, 

J. and 4. The princ iple ro cks of the section are post mineral 

Bronco volcanics, the Bisbee formation sediments and the Uncle Sam -
. . 

porphyry .. · The contact between the post mineral volcanics and the 

J!:> I 
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underlying se~iments is noticeably a basal conglomerate. The 

Bisbee forro tion in this area consists of bands of quartzites, 

a:-kose, redbeds, argilli tes and silicifiea limes tone s. It is 

~ost difficult, if not impossible, to find a marker bea which is 

identifiable across any two drill holes. The section interpreta-

tion is based primarilY on the predominance of redbeds or quartzite • 

Ore mineralization encountered in the drillin~ consists of, 

in order of importance, sphaL erit e, chalcopyri te, e;alena, and 

silver. The mineralization · is gener~ ly assoc ia ted \'I'ith the ~ore 

arkosic sections of the :;isbee formation. Hotiever, in l:1any places 

mine:-alization occurs in an andesitic porphyry which seems to be 

abun~ant as narrow dikes and sills \'.ithin the rlisbee fOIT.laticn. 

The stronger ore sections sho.'I considerable sericite a..'1d q\:a:-tz 

.. alteration. 

?~neralization appears to be disseoinated along bedainz in 

most cases, al th ougn sections of rr.:l s si ve sulphide ~ay fo rm veins. 

}'rom the polished sections data enclosed in this report, it 

appears that several phases of mineralization occurrea in this de

p:>sit. l'yrite an::! ~artz seem to be the predominant rr.inerals in 

several 0: these stages. The rolished sallple studies suggest the 

galena ar.~ sphalerite are closely associated. '1'ne chalcopyrite 

and. silver also ClppCd.r to be closely re.L:ited. Since several staEes 

of ::-.i.neru!. i Zd.t ion see~ to be present in the d erosit, econor.1ic im

port<inee ~y be considerahly enh<mcea. 
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CONCLUSIOrJ~ 

Sev~ral sections of mineable ore have been encountered in 

the drilling to date. The reader is referred to th e en closed 

assay su:r.maries and dri 11 hole logs fo r a:1 evaluation of the dril-

Ling results. Even 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 drilline;. However, sufficient 

mineralization has been found to warrant both the use of definitive 
• 

drilling on sho~ter hole spacings and general cxploration drilline;. 

It is important that a very miniri:um number or holes J within 

the suge;ested large mineralized arca, have found economic mineral

iztition. It is quite possible that this mineralization lies \dthin 

the vicinity of a sienificcnt porphyry copper deposit. 

'!'he geologic environment appears to be f~vo:-ablc to ccono::lic 

mineralization. This, in cor.junction v:ith the \'ride zone of in ter-

preted sulphide mineralization, encourages continued exploration 

a:10 developmcnt. 'l'hose far.1iliar \'1ith recent :=iner.:tl discoVeries 

in the southwest ..... ill realize that each of them ,'rere tberesult of 

explorat lon in si tea tions such as this. We appraise th is property 

to be Vlorthy o.f a vigorous exploration p:-ogram • 

H ~~'J l'l)~ 'E1~ Ti~l);{ l~ 1::::> 
./ - , , ) / . fj-

.. ~. . /. /. ' ~F'l.. . I. l . / '. ~ .......::; I . It · . ( .-/ . . (ic/,-:(:. (' . , y.X C - ,;.'. • 
~ ./ Loyd A.. Hewitt 
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l':ARY JO GROUP 
OF 

UilPATE:,'l':::D l:INIiW CUll-iS III THE 
TOMBSTONE MINING DISTRICT 
COCtiISE CO;.JNTY, ARIZONA. 

Tho J:.c.ry Jo group of mining claims, consista of t .... elve unpatented claima. 

S~id eroup of claims oontains approximately 220 acres, t .... o or three of 
::aid clc.u1:.l not conte.ining full twenty acres. 

Thea" clauus woro located 1~ 1928, and are on unsurveyed public domAin. 
Tt o;,' aro about ci~~t milos &outh-,.,astarly from Tombstone, and about two miles 
nor·~h-ol!.Jterly from Charleston. 

The main lino or the El Paso l< Southwestern, ('Ir Southarn Paoifio railroad 
~uns throuf,h C~orloston, and .. spur line runs fram Fairbanks to Tombstone. · 

~h~ · clains lie about half a mile from tho County highway running fran 
':i'o:.1cstO::'lO to Charleston, tho nee to Fort Huachuca. 

3 

: Tho claims lie on tho northerly slope. of a lone mountain, part cf the claims 
r..mnin;:; to t~e top of the mountain and others into the flat. 

:.cost or the work dono on the property, other than the location work on eaoh 
cla~~, h~3 been done on the Mary Jo claim. 

\;:ltl.t is dosignated as No. 1 chart 'on the Uary Jo was put down on an incline 
to e. dspth of fifty feet. From the bottcrn of this shaft a drift was run south-wellt
erly ~ di~tance of about 35 foot, and another drift about 15 feet to connect with 
,",0. 2 :ohe.ft. 

m!:l.t.is dosi::;ne.tod as No.2 shaft on the Mary J o was put down e.n incHne 
to a dept~ of· 100 foet, L~d tho white clay-like material was encountered at a depth 
of about 50. foet, and continued dovm the full depth. of the shaft. 

Shu~t }l0. 3, on tho 119.ry Jo, now reforred to as the main working shaft, 1a 
54 foet doep, on a 55 de~roa incline, and dips S 20 degrees E. A fifty-one foot 
ru'ift eastorly ontera ore the full distance, and tho faoe ie still in. ore, and a 
south croes cut at the end of the drift is still in ore at eight feet. An 85 foot 
d:irt ruunin~ southuosterly from the bottom of ·the shaft enters cre the full die
t~uco, ,nth the faco still in ore. About 12 inches of · the faoe ie massive galena and 
::inc blended.· 

As no essay map is available, a record of the assa.ys taken fram time to 
tiLle in tho '~o. 3 shaft on the Us.ry Jo, after sinking of the shaft was started, to 
the ~rosont faces is herc:r.rlth set forth. The dates, of the assays show that they 
wore tclcO!l Il.t intervals as the oporations progressed. Neither toot or hanging wall 
has been exposod, Y/hich .tends to indica.to a good width to the ore IIone. 

A test run of ore trom the No. 3 shaft on the Mary Jo, lI'&S made at a near
by mill by gravity concentration, the assays of which are listed. A preliminary 
flotation test ~S · made, the result of which is also Hated. This test was merely to 
dotenlline if .. ' separation could be made and rio attempt was made to .eour e maximum 
reoultll, and so no doubt excollent results oo\ild be obtained with further experi- · 
:r.entation. 

In addition to the three sh~ts ment~oned on the YAry Jo, another shaft 
hac been · oUIL~ to a depth of ton feetJ and an open out run in a distanoe ot about 
twenty foat. 

AS3ay of ora oncountered at a depth of about ten feat in. No. 1 ahaft on the 
!!!l.I'y Jo rn."l as follCT.781 

Au 0.38 oz. . Cu 20.7~ 

S!'.mplo ~:o. 2 0.12 

0:1 the Brother George Claim the discovery shaft was put. dOlm to a depth cf 
t.;n fcc';.. Shaft No.2 was put down on an ino11ne to a depth of fifty feet. Pooket. 
of G~lc;~o. o.::ld Load-silver ore woro encountered at different depth •• Samples ot ore 
t~.kO:l e';; :::. depth of about 30 · teot ranI 

I'" . " ... . " . 

v 
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Samplo, Composite Au 0.09 oz Ag 21.03 02: Lea.d '5.1~ 
GrO¥ffi \n th Galene. .07 14., 11.3,1-

( Othor work on tnG Brother Geor~e oonsists of a. ten foot ahAft' No. , up on the 
hill, at ~ cont&ct of an iron vein with a quartz vein; a.n open out. No.4 toward the 
wost ~nd, and ~ome trench work, No.5 cuttinr, some turquoiso a.nd load .stringora. 

As says from No. , shaft and drifts on ~ary Jo claim. 

D!!.t e Oz. Au Oz A~ ~Pb " Cu ~ Zn 

9/25/33 .01 1.6 16.0 5.9 
.01 2.6.', 25·2 6.8 

10/2/33 .01 1.4 10.1 5.5 
.02 4.0 12·5 1·3 

10/9/33 .01 3·0 9.1 0.8 
.01 1.0 8.0 30.8 
.01 1.2 13·6 311.7 

10/30/}3 .01 1.6 1,.8 6.2 
.01 1.0 5.0 4.8 

11/13/:;, .02 0.6 4.5 8.0 
.01 1.2 3.8 3.0 
.01 1.2 ,.6 2.8 

12ip/33 .01 1.1 5.0 10.1 
.02 2.6 17.1 5.0 

12/18/33 .02 2.2 8.5 5·9 
.01 1.0 ,.0 4.5 
.01 1.0 2., 4.6 

Ij{.'%" .02 9.0 4.2 
2 19 34 .03 1.8 15·3 1.1 12.1 

.03 1.8 2.8 0., 10., 

12/19/34 
Faco, East Drift .01 0.8 ,.8 0.2 8.5 
Face, lIest drift .02 3·6 " 6.5 3·5 1,.0 

l 
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CHARLESTON MINE COCHISE COUNTY,. ARIZONA 

HISTORY 

There is nothing in the records of the Bureau of Mines - in Tucson but 
a fe,., newspaper cuttings. The mine was probably found in the early 
;:>art of the century. The structure in the open pit was mined from 
t:~derground \<Jorkings during the second \vorld war, with an indica ted 
production of 20 tons per day in 1944. A concentrate running 25-30% 
combined metal (presumably Pb-Zn) was sent to a mill in Bisbee.· In 
1950, the :nine ,.,as bought by four Texans, but there is no record 
of ;:>roduction under this~ew ownership. 

The James Stu"art Comp.any, (present owners) bought the property for 
a reported one quarter million dollars in 1957. 

Clark nughes and Harlowe Jones mined the open pit and the dumps north 
of the mine which are stated to contain 10,000 tons of ore running 
10% cornbined Pb and Zn, presumably all oxidized. A small mill was 
built to concentrate the ·sericite ·' as·sociatedwith the ore, and $25,000 
\ .. -o::-tn of concentrate \.,as sold to Western Chemical Company for $150 
per ton. It was apparently used as a paint filler. C. Cosgrove, 
Horne's field ~!gineer suggests a new mill to concentrate the sericite 
could be b~ilt 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 45 0 N were drilled to intersect 
the structure 75' below the bottom of the pit •. These are said to have 
intersected 10' - 20' of sericite. 

DEEP DRILLING 

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

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

~oles *i2 and #4 were stated . to have been . locat.ed· on the basis. of geo
'O~vsics (I.P.) • ...-.._ "'- - . 

/4IJ 
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6 G:::O?HYSICS 

An aeromagnetic survey has been flown over, the area. There isa mag
netic high over the granodiorite stock' to the southwest, but very little 
~agnetic relief over the mine area itself. Several ground mag profiLes 
have been run, however, the results aredifficrilt · to interpret. The 
geophysics was carried ' out by ,Hewitt Enterprises of Salt Lake city. 

Hew'itt I S equip~ent, 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 ability to record meaningful results 
from over 2,000' depth ~ . 

" 
I.? 

T\vo con toured I. P. maps accompany this report. There is a very iI?
pressive anomaly about 10,000 ft long running NE-SW centered about 
t~e mine with values up to 20 milliseconds; about 10 milliseconds 
wou.1d "be considered anomalous. ' This anomaly is stated to represent 
several per cent sulphide at 2,000' - 2,300' depth. 

GEOLOGY 

'P. 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: 

1. Uncle Sru~ Porphyry. 
2. Purple Volcanic 
3. W'ni te Tuff 
4. Brown Volcanic 
5. Recent Gravel and Overburden 

(1) The "Uncle Sam Porphyry", Miocene to Pliocene in age intrudes the 
\-Ihite tuff. Two miles southwest of the mine, granodiorite of the same 
age occurs. 

T~e intrusives associated \~ith the majority of the copper deposits in the 
sout:'west are of Laramide age, late cretaceous to early Ter.tiary. The 
mi~cralizing 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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d~ill holes. The Charleston Hill and a large area to the north of the 
::ane .l.S Uncle Sam porphyry. 

(2) ~he pur?le volcanic varies from a tuff resembling a purple argill
ite to an agglomerate or breccia with porphyry fragments. In part, 
it ~s true po~phyry wi~h white feldspar phenocrysts. It varies in 
color f~o~ purple to gray-brown. outcrops can be distinguished from 
a d~stance and most areas of this unit have been sketched in. All 
varieties are Qsumed to be the 'same unit, but the contact, in places, 
a??ears to be intrusive into the white tuff and the Uncle Sam porphyry 
and tends to occur near the contact between the two. 

7he pur?le ?orphyry in DD #1 has limeyfragments and limey matrix, but 
this type \.,ras not seen on the surface. 

TvJO liwestone boulders were noted, but they were probably inclusions 
\-leathered frc~ the Uncle Sam porphyry and limestone and conglomerate 
pebbles were seen in the gravels south of DD #4. 

(3) The \.,rhi te tuff covers a large area in the vicinity of the mine. I.t 
is a 'hard, \.,rhite rock -:- interbedded and sufficiently ' altered, so that 
individual ash particles can no longer be recognized. In some areas, 
it contains fragwents up to 6" across, but more usually, 1" - 2". 

... 
(4) The brown volcanic occurs to the south of .the mine. It may be the 
same unit as the purple volcanl.c but consists of predominantly brown 
and gray tuff, agglomerate and .porphyry. Some of , the gray tuff is slight
ly silty. 

~ene~ally, there is no bedding in. ' the vol"canics. ,The few attitudes on 
_he map may be of jointing: ' 

:-n~ERALIZ.L\TION 

Charleston Lead Mine - Open Pit 

~he o?en pit has been sunk on the area of the old underground workings. 
~~e plan of t~e geology is roughly projected to the level of the south 

nd of 'che pit. 

. 
102 ?it is ~! an E.W. structure zone of altered roc~ 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. 

. I 
I 

I 
I 
I 
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The ·\.,rest 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, \~hich, in places, is almost completely altered. Pyrite is abundant 
in parts of the tuff, but no other sulphides were seen. This is pre

"s~~ably the zone from which the lead-zinc ore was mined in the past. 
)laterial fro~ the pit has been stockpiled north of the mine (see geology 
i.1a?) w:1.ic:-;: a.'l1ounts to 10,000 to 15,000 tons stated to run about 10% 
cOillbined Pb Zn. 

Forty five degree holes intersecting the zone" 75' below the pit are 
stated to show 10'-20" of sericite. " The trench 1,000' to the west of 
the ?it (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 pinche'd out. 

Sa~?les C.P.l - C.P.7 are from the open pit (see plan of pit). Mineraliza
tion in D~ holes 1, 3, and 4 occ'urs between 1,000 I and 3,000 I below 
"the surface. (See taoulation 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. 

It is difficult to correlate the mineralization between the holes. The 
best intersection is 'in hole #4 1791. 5 I -.1822 I 30 - 5 I 2.3 6% Cu. Copper 
values tend to increase· with 'depth in theyicinity of the mine. The 
mineralization in the drill holes appears to be unconnected with that 
in the open pit. 

The mineralization is probably in the Bisbee formation (Cretaceous) 
while the surface rocks ' are the overlying Bronco Group of la.te Cretaceous 
or Te~tiary age. 

Scattered mineralization occurs over a vertical section of nearly 2,000' 
and has probably not been bottomed. 

Holes"#l, #2, and #4 are on the I. P.anomaly, but to the east and south 
of its center. 

CO~CLUSION"S 

T~e Charleston Mine structure has ' nofbeen explored in depth. Tnere is the 
?ossibility of economic lead-zinc'. mineralization and also marketable 
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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. 

~:ost co??er mineralization. in Arizona is associated with intrusive 
~onzonite por?hyry bodies. ' Mineralization spreads out from the porphyry 
into the intruded rocks, which also, in man·y cases, constitut~ ore. 

~~e most attractive possibility at the Charleston property is that 
the' :nineralization in holes #.1, #2, end #4 may be peripheral to a 
porp'hyry copper deposit. Such a deposit maY,be indicated by the , I. P. 
ano:naly centered over the mine area. 

It is suggested that the I. P. data be ex~~ined by our geophysical 
de?ar~~ent. If there is any doubt about its validity, an arrangement 
should be ;-;,ade whereby we can check the anomaly on· ·the ground by 
a different I.P. system. If the anomaly is ver'ified, a drilling program 
based on the geophysics would be justified. 

If it ,-,ere not verified, the property would be still worth some 
attention. How'ever, it" could "t:hen only be explored by a drilling progra.~ 
stepping out from the present· ·drill holes in an ~ffort 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 . . 

~ 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). 

End 

Q.G. W,:1ishaw 
(Ed.) R. E. Wager 



HOLE # 1 

From 

1102, 
1632 

HOLE # 2 

1005 
1028 
1726 
1858 
1923 
2261" 
2640 
2957 

HOLE # 3 

HOLE # 4 

1478 
1791.5-
1810 
1791. 5 -
2099 
2230.5 -

To 

1106 
1636 

, , , 

1008 
1032 
1737 
1862 

2272 

2961 

1501 
1802 
1822 
1822 
2104 
2236 

December 16, 1969 

' Length - Ft. ' Ph 

4 
4 5.6 

2103 Bottom of Hole 

" , 

3 ' 4.88 
4 .60 

11 .44 
4 .34 
? ' 

" . 
11 

? ~ 

4 

3~OO Bottom of Hole , 

Ni 1 

2,3 
10.5 ' 
12 ' 
30.5 
'5 ' 
5.5 

.40 " 

.23 

.28 

3415 Bottom of Hole 

Zn 

8.05 

9.20 
5.0 
3.56 

.7 
14.7 

,26.2 

1. 81 
.45 

" .08 

~ 

.5 

.43 

3.30 

4.95 
1. 65 
2.36 

.77 

.67 

~ 

1.0 

.70 

.5 

.6 

/ 

,tf!J 
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( :.:.' ... LOCATIOH:- . The Charlcstorl mine is about 6;f miles sou·i?vost of Tomb·~ 

( 

") . 
'. : 

.- : . 
..... 

stono~ Cochise! COl1n:t;y, Arizona. It is reached ' fro!:! Tombstone by 

6.7 miles of craded county road and .75 miles of mine road. 

O~'iNERSHIP:- This tline is owned by Charles Suiter of Phoenix. It·· 

has been under lease for several years to tho James stewart Co • . 

The Horon Mining Company has an option to purchase tram the 

Jamos Stewart Co., which also involves the remainder 

.. ::': :.::.:. .~': : of ·their ·. obligation to Charles Suiter. 

PROPEHTY:- There a2:'e twelve unpatented mining cl~iIDs in the Charle.§, 

ton group, located by Su1tcro and eight additional' claims are 

included in the '. contract which were leased by the,. Je.mcs Stewa...'""t ~ : 
. . 

Co~ and are on Arizona State lands adjacent to the Suiter group, 

'. in section 36, Township 20 South, Range' 2l. East, C.ochise County, " 
. . . , '" ~ •• • J ...; 

( 

, ,;',f 

; ... :, : '" 

. ... :., 

.. ': . : ...... ~ ", . 

'.: . ~ 

. . i . 

'~ $PQradic attempts to work the leud and zinc ores were ·made ill the .. .. ' 
I' .' . : .. ~~ • • : 

.'>: . thkties t ' but. the :first serious mining \vas done by Suiter in 1949. ..... . ." . . . . .... . . . . . . 

He had a crude :'mi1l and shipped nixed lead atidiitle concentrates":' ., 
• ••• • , ' .. • •• • • • . " I' • 

", :. He ' leasGd:::th~ . property or gave it .underoPti~rito · ~ever~C~!IlPa.- , . 
, i ' . .~ . . . '. . . 

in 1952. Both ' of those ' companies diamond drilled the property·, ". 
'. . ,., .' , "1 ' , '. ' . :' .•. . 

and z.rash a::1<': Vogel in addition put down two chrun drill. holcs~.<~/ .. 
.... , . .. . : . 

'i 
.! 

. ' 1 
. 1 

. _~. The records kept on Ryan Oil's holes were so p'oor ' as ' to be ' '0::: .' . . ':. --.-- . ..- ..,..--.. . -
.~ ......... _._. ____....... -<'__ . ' . ":':"~" , .~ ( j.' . ': ~'I":.': . . , . ... ~:::i .. , 

littla valuo, but the- Nash and -Vogel recorda -we.re we~ kept and :" -~ 
. ..p " .:.:' , . 
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of considerablr,J value'. 

Suiter had wo.rked the mine by underground methods but his costs .' 

were high due · to the soft, slippery .nature of the ore, resulting 

in heavy ground and much timber consumption. . He had six shafts. 

the deepest being 104 feet deep on a 55~ iUclLne, and several · " 

hundred feet of levels. The writer visited the Charleston Mine 

in 1955, ·but even then many of the workipgs ~ere inaccessible or 

dangerous due to caving. In 1953, with the decline in price of: : 

lead and z~c, Suiter discontinued his efforts. 

·In 1956 a Ifr. Spencer undertook to develop the propert.y, and' 
. ' . 

started an open pit, removing about 60,000 tons of 9verburden, 

exposing the orebo~'in the bottom of the pit. He only tried 

to recover the lead and zinc,but due to the low grade of the 

ore and difficulties he experienced milling it, he. abandoned 'the 

operation. 

In 1957 the James Stewart Company took over the property, and 

have been trying' to operate, at intervals, ever since. 'They . ·.·.· 
.. ' 

'" .:·cleaned 'out the pit and op,erated the mill., and b~lt andr.eouiit ·.:. 

several times a plant to recover the sericite. Theiroperati~~ :. ·,:.:: ,· . ' 

has been unsuccessful due to technical· difficulties and poor . . ' 

; '. ~ : . _ . 

tons of sericite tailings from the taUingspond resulting ;from ' .' 
' . . . . 

the Sui te.r operation. These tailings were cleaned and purified, 

producing a very fine white natural sericite, for which a market . 

was developed at prices around $ 100.00 per .. ton. 

sericite was carried out using dry processes,. but these processes 
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have not oeen available to any subsequent operator of the property. 

In 1962 Heron t~in1ng Company core drilled th~ property, and due 

.. to using a larger diameter drill end special prec?-utions . to . 

ensure good 'core recovery, a good idea was obtained for the first 

time of the structure of the dcpositj plus an approx~ation o~ 

the reserves over a li:n.ited stretch of tho vein. 

GEOLOGY:- T~o types of igneous rock are revGaledon the sur~aca 

and through the diamond drilling. One is a porphyry, probably" 

intrusive, lmown as th3 Uncle Sam Porphyry. This rock constitutes 

the hill int:nediately south of the l!line, and the enclosing rock of 

the JE.ine i t.self. Tho othei' rock is fine grained a4'1d dark green, 

arid is probably an andesite. It constitutes ·the . foot wall of 

the vein and is e~rposcdon the sur:Eace north, 'east and west of 

the mine • 

. The porphyry, when fresh, is ' dark green with abundant phenocrysts " 

o£ feldnpar lmm to~m6 ecross~ Duato 'alteration and propyl

itization the appearance of the rock varies widely,ranSing ' in 
. ~ . 

. ,.". " color through grey-:-green to white, the lIghtest colored varieties 

·being silici:fied and largely alte~ecl to sericite and probably ' 

other clay Itinerals. In thi3 cl tered phase ,the iron Hinarals ·· 

are ~orc or 10S~ completely cQnvc~ted to pyrite, which is ~inely 

( 

~. '. 
: . . ' .' disseminstcd. throUbh th$ . .=ock'.· 

. ' . 

,i, 
In places in tho dz'ill ·coro. the porphyry uppe~s ' to have been 

- breccie.ted and rccomcntod. The contact with the andesite, as 

seen in the core, is not sharp, but appears to be Gradational. 

Possibly this "andesite" is an intrusive dike into the porphyry, 

intruded 'prior to complete solidifica~io~ of the PGrpr~7. Its 
. . . 

color is dark eroen, sonetimes with reddish strcriks, and it is 

.~. 
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uniformly fine grained. 

.Rocks which have been identified by other geologists 8$ "rhyolite", 

are thought to be nothing more than light colored altered phases -_. 
of the porphyry. .Lit-lile pr no original quartz was seen in any . of 

the rocks at the mine , although there is some vein quartz associ-

at0d . TIi th the serici to lenses .• 

Giluly has mapped a major East-West fault which passes through. 

the Charleston mine area. This fault is supposed to be a:t leaSt 

one mile long. It is doubtful if any of the holes drilled on the 

property penetrated this fault, and in the eV,ent the fault repre- ' 

sents the footvlall of the altered zone containing the sericite 

lenses,then it must be considered that this zone continues some

what farther to the north, perhaps two or three hundred feet 

north of the present workings, to where the fault actually is. 

Because of thick pverburden and waste dumps in this area the unde£ 

lying geology cannot be seen. · 

. Within the zone of altered porphyry, which is at least '150 feet 

. wide and possibly as much a5 .400 ~eetVlide, isa narrowe~ zone 
:. . " . .,' .. 

. . 
. -

containing overlapping lenses of sericite. These lenses are _.... . ..; 

~cattered through a width of about 120' of the most intensely 

al tered porphyry, and forlU a mineralized area which is continuous 

along the strike for al least 600 t, in which the total thickness ' .. ;: .. ~ 

of sericite lenses varies be~veenabout 10'feetand 30',and 

vii th mineable widths varying between .5 t and 2.5' ,. The individual 

lenses var.y from a mere seam up to 17' in thickness. and with a 

maximum length probably around 1.50'. The zone of lenses dips 

about 600 to the south. ~vidence from a churn drill hole shows 

that the sericite lenses continue to a1 least 305', and there is 
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reason to believe ' that at this 'depth the width , of the lens ·zone 

:c" and the number , of lenses within 1 t are ilicreas1ng. 

The lenses themselves show a ,sharp contact with the altered 
" porphyry_ They consist in pure white finegrained' sericite, 

which by weight constitutes from 25% to 60,% of the masst1npreg~ 

nated ,with a fine dissemination of minute euhedral pyrite 

crystals, and often, in addition, galena and ~phalerite, 'which 

is coarser than the pyrite and may reach a grain size of one 

, inch. Individual samples I1l.o;J assay 30% - 40% ~ombined lead and 
./ 

./ ', Zl.llC, and mineable widths of sericite assayed up to 15% combined 

metals . However, some sericite zones showed no 1ead and zinc at 

all. In addition to sericite, pyrite, galena ~d sphalerite, 

the sericite lenses contain some fragments of incompletely altered 

silicate minerals or quartz. 

One of the characteristics of the high grade sericite is that 
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·comparable values of lead showed no silver al all • 

EXPLORATION:- Of the holes that produced us~f'ul information about 
. . 

the orebody, Nash and Vogel. d..rilled five diamond drili · holes ·anq. 
. . 

one churn drill hole, and Heron Mining drilled :five diamond drill 

holes. 
-

Nash and Vog~lts holes sui'fered in that they ~ere all vertical, 

which is a poor angle to investigate a structure dipping 600
• 

Moreover, since they were seeking only lead and zinc, the serie-ite, 

which was the principa; object of Heron· s exploration, ·was men

-tioned only in pe.ssiI'~. lio · assays were made of the sericite, and 

core recove~7 was poor precisely in the portions of the holes 

contt'tjnjns · sericite. Rohert Teten, their 3eologiet, did an ·appar-

ently competent job of logging the core they did recover. 

Heron Mining's drill holes were 'all drilled at a dip of 450 to 

the north, thus intersecting th~ structur·e only·15~._ aw~ from a'~ 

:'line noxmal to it. This means· that intersected widths di:ffered 

... . ?y only 3.4% from the true widths. Hole size was mostlY lUC, 

,. alth?ugh it was necessary to roduce to BX. near the bottoms of . 
'f ' 

' . : .. ; . ' 

: holes 7 and 10. · Drilling mud was used th.!-oughout the ore zone, . 

. and when it was discovered in hole # 7 that I superior recover.y of 

<~he sericite itself' could be acco!:lp11shed by . usins diesel oil as . 
. , 

.. ;.) is. drilling fluid. this . procedure was :followed whenever sericite, 
. /~ . ' : ' . .. ' . . 

. ,.' . '. was intersected. As a result. the . core recovery in .serici te was 

/ 
J 
i 

./ 
i .· 

around 90%, end in the a1 tered rock at least 98%. 

The experience. of the drillers was that after penetrating a 
i . 

sericite lens, when the rods wore removed from the hole for a 

.;/ few hours or overnight, the sericite would swell up and squeeze 
i . 

into the hole, filling it. This sericite would have to be 

:'. , 
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" -"Uled out of the hole aga.in in order to get the rods back: down 
, " ;/ 

. I 

i , to the bottom of the hole. 

Tho location of tho holes drilled is shown on the accompany:; ri~' 
.' : ; , 

map. Hash and Vogel" s holes are numbered 1 - 5, and Churn p~,i11 
. . I I " 

. ,I. i . " 
Holes /I 1 and # 2. Churn Drill Hole /1 1 was abandoned bafol.'~ · 

. . j \ 
reach:i.ll5 tho ore zone. Heron Uining' s holes are nfu:!lbored # 6 \ 

i ~ 

.to ;". # .10. Sec~ions of all the holes are also sho\vn, aJ:tho~h in · . , . \ ' ., . 

the case of f! 1 - II 5 tho inforn-wation was rathe:l." vague and tho'- .\~{ 
' . 1" . 

results are i.n:fe.rred. · 
i./ ' ..... 
:~ . 

' . 

ASSAYING:- ReprescnJeative pieces of the sericite core ¥!ere · dried .:' 

and their specif:i.c gravity dct€:l:nined, in o~der to es.lliablisll the 
. , .. 

tonn.age ~actor for the sericite. ~Ul seZ'icite core was then 
.. ; 

dried, crushed, quartercd t and assayed fo~ leed, zinc andsf17er. 
. I : 

Then portions o~ each crushed sample we~e dissolved in wa~er, and 
.. ' 

the resulting slurry decanted, dil.utiDe the remaining slu~e arid 

. decanting repeatedly until no easily soluble sericite .remained in 

the sample • . The resulting sericite suspension was : allowed to :~ set~le 
.. . 

dried, and weighed, giving th~ percentage sericite content of each 

core sample. 
. ,' .. .:- . . ... 

ORE RE:SEHVE CALCU'LA'l'ION:- In .deterniinillg which of'the sericite 

intersections con.stituJ~edmineable ore, the arbitrary factor was · ' , . , 

used of $ 2.5.00 per ton combined gross values of the sericite ', . . " ..... 
;-': .J 

~ . . 

lead and zil:c • . over a width. of 3 ' feet. as a mi.ni:mum. Lead was' 
: • • t 

calculated at 9~ cents per pound, zinc at ll~ cents per pound, and ' 
. . ~ ~ 

sericite at S 100.00 per ton, the price at which this product was 

sold by Consolidated Minerals. 

It was assumed that aD. the blocks of ore extend to a de'pth of 305 

feet. the greatest depth at which a lens of sericito ~as found in 

Nash and V05elts ·churn drill hole No.2. The height of ·the soveral 

:.' . <: 
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blocks varies according to the amounts removed in "'che open pit 

and by.uac.arsround. mining. The · orehody was assumed to c:i.:tend 40' 

euch East nnd West beyo:ld holos If 7 and If 10 resp~ctively. 

Since asnay data en !ro. 10 hole was not available at the time of 

. zel~ici te-;:::;.s Clssumed., which is the weightod average grade of tho 

ether three ho~cs. 

L~tersec'Gion by one drill hole. under · 

tb.ese conditions, .will not resuJ.t . in a blocked out body of 

pc~ftive orc. liom:;ver, it is l:'easonable to call the are thus 

blocked as tlprobablen • 

o~ c~a was considered probable which was intersected by the 

four Heren drill holes which hi.t s.;X'icite. Using as average 

specific gravity factor of· 2.35, equal to 13.7 cubic feet per ton. 
I 

ths . foll.owi.ng table shows the grade and tonnr·Jg~ . blocked out by .. 

each of the four holes: ./ 

. . Bleck Lead ZL"lc Sericite 
No. Tons % Tons % Tons % Tons Gross Value 

- ---" I 

· 7 35.000 2.98 ·1,040 . 2.04 714 41.25 14,400 $ 1 • .801.706.00 

8 27.100 2.73 740 ·· 5.26 - /. "5 l..o.rc: . ~O.8 6,350 1.~03.300.00 

9 · 5,100 4.63 236 7.14 364- 58.6 2,990 427,500.00 

10 19,1.00 3.00 573 . 3.70 710 3.6.0 6,870 959,200.00 

8~,300 - 2,589 3,213 32,610 ' ... 
~ 4.491,700~OO 

MINIHG:- Bec~use of the narrowness of the lenses the only feaDible --
way o:f mini?16 this orebody is by underground methods. The ore 

itsel:t' ~s no strength. but the wull rock wili stand --up well for a 

reaso~ble pe~iod of time. Probably a variation ~f horizontal cut 

aud fill with ·lii.r!ibm:' support, or else of square se'a stoping, would 

-:: 

..•. 
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work well. The ore is so soft ' that<lxil~i.ng and blas,ting . in the 

stopes will be practically negligible, although development hea£ 

ings will require drilling and explosives.. Timber: costs and 

filling . costs will be high, more than balancing the ' savings in . 

dynamite. It is thought that mining cS?- be accomp.lished for" 

around $ 10.00 per ton of ore extracted. 

· MILLING:~ Experience by Consolidated Minerals shows that the 

sericite can be readily recovered and purified from a cake 

. resulting from the se'tt'ling and drying of a sericite Slurry • 

This suggests the following flowsheet • 

. The ore is crushed to minus ~ inch and agitated with water. '"The 

s,ilspended sericite is decanted and' sent · t? dewaterning. The 

heavy sludge containing . all the sulfides is grownd in a ' ball 

mill and selectively floated : to recover lead . and zinc. 

..•. 

' - ' . -- ~I 

. , / 

.' The dewatered sericite is drieq, pulveJ.:'ized, · and treated in the ': 
! , 

air classifier to remove the ,very fine particles of pyrite and I 

other grit that may s"t;:i.ll remain, resulting. :in a pure ,wm te t 
. . 

" :elu:f:fly , ' highly saleable sericite. . ' < ':' 
.... . 

, AJ. though this Bounds simple, the matter of de\':aterwg and drying 
. . . . . . 

. " I . . , ' -

the sericite is' not simple.. ·It passes through or .clogs filters, 

settles with, ex"t,reme slowness; and does not . respond to t~e:atm~nt 
. . ' 

' in cyclones. Batch 'centrifugal precipitation Vlorks :well .. ·but · the ' 
I . 

. , 

apparatu~ is very eA-pensive. Other methods "f!l3Ylvork better such 
,!" :~. 

as spray drying in a. hot air tower. ' This aspect needs t9 be 

investigated. 

It is thought that the separation of the lead and zinc .:concen

trates should cost about $ 5.00 per ton of feed, and the trQat

ment of the sericite might cost as much as .S 20.00 . p~r ton of 
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ser-ici te, ' but sincE) this constitutes only 36% ··of the feed, tl::i:e '· 

oveL'all ' milling cost works out at $ 12.20 per ton. 

ECONOMICS:- With mining costing $ 10.00 per ton and mil1ing- ,. 

$ .12.20, .the overall cost·s.:;are $ 22.20 per ton. of ore. Thus, 
I 

the treatment cos"~ works out to be $ 1,915,000.00 for the 

86,300 tons of ore. Considering the gross valua to be --

$ 4.490,000.00, if' rGcovery in the mill es 85% the net recovered 

value is $ 3.820.000.00. AI~er deducting mining and milling 

~osts, $1.905,000.00 remains .. About $.: 400,000.00 should be ' 

deducted, ·representiL.g the cost of :freight and smelting on the 

lead and zinc (this is a vary rough approximation, based on a 

.gross value of $ 1.050,000.00 for the recovered lead arid zinc). 

This leaves a gross profit before taxes of $ 1.500.000.00. 

The depletion s+lowance of 15% will allow $ 600,000.00 of the 

profit to be J?ut aside • . If the remainder is taxed at· 50%. ther'e .,. 

would still remai~ $ 450,000.00, for a total net profit or 
$ 1..050,000.00. . : . .... , . ' . 

. . . '. .;~ 

POSSIBLE ORE:- The . above computation only takes into account- the-:.·:.,·.' :'. ~ . :i~ 

ore ~esent in s strech of the mineralized zone 285' long and 

,305' deep. 'rhere is every reason to expect that this same for.- : 

matio.ll shoul.d continue in depth, to double or more the 305'. ' Ili 
.. ' .;. 

addition, it· is knovm that. N1.1Sh and. Vogel intersectad 18 feet of ' ":. 

sericite (9' true width) in their hole # 2? 340' west of Heron's 

hole #10 • Sericite 'also visible in an outcrop on the Connecting 

Links claim, over 1,100' N 750 E of the pit. Obviously, therQ 

is plenty of room for exploration, with the promise of multiplying. 

the present reserve~ br several fold. 

. . ' 
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: "";COl\@.,JENDATIOlfS:,;,On the ,baSis o:f the presently ' establishe,d ,values . . \ . ' . . . '. ,' . " 

,and the alrea~ developed techniques o:f treatment, the following 

steps are recommended :for additional explora~ion and development. 

prior ' to construct~ a mill and p'utting the mine into production: , 

1.- At least three holes should be drilled from the south, 

designed to test for the c~ntinuation of the orebo~ 

al a depth of 320' nelow the surface, below the ore 

already indicated in holes 7. 8, 9, andlO~ ' 

2.- Five more 'holes should be drilled westward ,along the 
, ' 

strike, to·-iD.rd Nash and Vogel f s ITole #2, design.ed to ' 

,iUte~sectthe ore 150' below ihe surface~ 

The total cost of this addition.al drilling would be 

about $ 20,000.00. 

30- Test work , should be carried out on the seri,cite, to 
, determine the optimum. 'method o:f recovery_ This should 

"include study of settling raJees and methods o,t Cl,ryiDg, ' 

and cleaning ottest batches of dried sericite Vli.th ' -

the air classifier. ' ,It is believed -that , $ 5,000.00 ," 

would cover sui'ficient experimental work to lead to a 

final , mill ' design. . . . . . 

Mexico, D.- F., septiembre 10 de 1962. 
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ASSAY 

HE,ROIi i~IHH~G CO.' l:iRrltL HOLgS 1962 ' 

Footm;o 

115-117 
120.4-1.25 0 8 
171-173 
196-197.5 
203-220 

lll-113 
15L!-165 
169-172 

, 201-206 

206-21;5 

213.4-21.8 

138-14·3 

15&-159 
165.?-17P ' 
179-185 , (lli t old mine open.:i nS. . Thickness , : 

ansUl:lod from old undorsround data). ' " 
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REPORT ON THE CHARLESTON MINE 

Tombstone, Arizona 

INTiODUCTION 

The Charleston property consists of 12 unpatented claims, 
comprising about 228 acres, situated in Sections 25 & 36 
of T. 20 S., R. 21 E. The property lies about eight miles 
southwest of Tombstone and about one half mile north of 
the county highway between Tombstone and Charleston. 

The claims were located in 1928 and exploration work in . 
the form of sinking three shafts, the deepest to 104 feet, 
and drifting short distances from these headings, was carried 
out prior to acquisition of the property, in 1947, by the 
present major shareholder, C. H. Suiter. Mr. Suiter and 
several 1easers further developed the property and have 
sporadically operated it, up to the present time. 

NOl! of the original shafts are accessible a t present because 
last year a program of open pitting above these workings was 
abandoned before completion, leaving them buried under a 
substantial quantity of broken rock. A short distance to the 
west, however, two shafts about 75 feet apart, called the Brother 
George No. 2 and No.5, are conne cted by a drift on the 70 foot 
level and a small a~ount of workings can be inspected on this 
level. 

P~ODUCTION 

The total production to date from the Charleston propert~ is 
approximately 3,000 tons, from which 1,340 tons of lead-zinc 
bulk sulphide concentrate were shipped to the smelter. The· 
arithmetic average of the first 23 of 26 ore shipments which 
constitutes this tonnage is: 

1.45 ozs. Ag. 0.76% Cu. 9.60% Pb. +3.7% Zn. 
~,&..t 

Neglecting milling losses, the calculated average ~ the 
mine run, b~sed on a ratio of concentration of about 2.3 to 
lis: 

0.6 ozs. Ag. Cu. 0.3% Pb. 4.2% Zn. 6.0% 

It should be noted that the ore was mined somewhat selectively 
and the true average may be as little as half the above figures, 
although the u1ti~ate grade will probably lie somewhere between 
these tyO e~tremes. 

GEOLOGY 

The Char1e3ton mineralization lies in a strong east-west zone of 
faulting which, in the mine area, cuts through a formation of 
predominantly andesitic flovs and flOW-breccia. These rocks are 
correlated with the lower member of the Bronco formation of late 
Cretaceous or early Tertiary age. The upper member is variously 
termed a quartt latite tuff or, fOT identification in the field, 
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a rhyolite agglomerate. Outcrops of rhyolite may be found in 
many places on the property. 

The quartz la~ite tuff member has been estimated from 900 to 
2500 feet thick and the underlying andesitic meaber is consider
ed to b~ at least 3500 feet thick. 

In the Charleston area the Bronco formation has been intruded 
by a thick sill of quartz 1atite porphyry. This body, which is 
knovn as the Uncle Sam formation, outcrops continuously from 
about a thousand feet north of the mineralized area to the edge 
of the Tombstone hills, about four miles to the northeast. 
There are also numerous smaller irregular masses of this rock 
in the area, one of vhich outcrops on the Charleston mine hill, 
within 200 feet roughly to the south of the main showings. 

The intrusion of the Uncle Sam prophyry is believed to have 
been controlled generally by a thrust fault which was formed 
during the period of major deformation of the Tombstone district. 
No additional movement along the thrust is known following the 
emplacement of the porphyry. The age of the Bronco formation 
with respect to this thrust faulting is indefinite because 
thesevolcanic rocks have not been found, as yet. in contact 
with the fault. 

Although the large mass of Uncle Sam porphyry lying northeast of 
the Charleston mine is relatively flat lying, the contact be
tween it and the Bronco andesite which lies a thousand feet 

"north of the mine fault is steep dipping. Flow banding in the 
porphyry near the contact is almost vertical, and strikes west 
to northvest_ 

The prophyry lying on the hillimmediately south of the mine 
appears to be 1acco1ithic, as the snesitic member outcrops in 
a nearly complete ring around it. The north contact of this 
body appears " to be faulted and parallel in strike to the 
Charleston mine fault; if the contact dips 60 degrees south, 
as does the main fault 200 feet north, a vide zone of reverse 
faulting is sugges~ed. 

Within this zone of faulting intense hydrothermal alteration 
of ~he andesite has taken place, the strongest metaMorphis. 
occurring at wider 'zones of shearing, which are apparently 
related to zones of north south crossfau1ting. High temperature 
solutions emanating along the faults have altered the andesite 
to clay minerals; this magmatic process is also an indication 
of lead zinc mineralization. 

There appears to be a definite sequence to the wall rock 
alteration. From almost pure sericite in the centre of the 
hydrothermal vein the sequence changes from an illite clay 
(ie. a definite type of mica clay) to a predominantly Kaolin 
clay, thence in decreasing intensity through Kao1inized 
andesite, or rhyolite, to a comparatively fresh wall rock. 
The sericite is most significant because, while being a 
commercially important by-product, it is also an indicator 
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of fairly strong lead-zinc mineralization. Minor values in these 
metals also occur in the Kaolinized wallrock. 

The main zone of sericite-lead-zinc mineralization can be traced 
on surface for a length of 300 feet. The average width along the 
lone is ~robably at least 12 feet, and it is likely that the widest 
portion is in excess of 25 feet. At present, the widest area, in 
the vicinity of the Mary Jo No.3 shaft, is partly buried under a 
pile of broken waste rock and a determination of the width in this 
area is not possible at present. 

On surface the metallic minerals are completely leached but, in 
the Brother George No.5 shaft, sulphides a re encountered at a 
depth of about 30 feet. The depth of leaching appears to be 
somewhat greater where the zone narrows down to a few feet. 

The main shear is traceable for about 1200 feet to the vest of 
the main zone of mineralization. · There is some oxidation of 
th~ adjacent rocks along the fault but at only one other point 
is any sericite known. This showing is close to a small north
south draw which is beiieved to contain a cross fault; the 
mineralized zone is believed to be faiely small although further 
exposing would be necessary to determine its size. Other inter
esting zones, which are also believed to be s~all, lie in parallel 
zones on both sides of the main body of mineralization. 

MINING AND METALLURGY 

The original plan for mining the Charleston seemed to be based 
on the premise that there was a mineable body of cire 400 feet 
long and up to 150 feet wide. The writer believes, however, that 
the Kaolinized and weakly mineralized wall ro ck . adjacent to the 
main sericite zone, which may contain small parallel shoots of 
ore, is generally of too loy tenor for a large scale profitable 
open pit type of mining. At least this is suggested by the assay 
results on the churn drill samples which, as previously stated, 
are incomplete' and not too reliable. 

It .present the property should be regarded as a potential small 
tonnage underground producer, although a small amount of work clean
ing out the broken rock in the pit to verify this, and rule out 
the open pitting idea, is justified. The chief problem of under
g~und' mining would b~ ground support, especially on those workings 
below the yater table. It is believed that a squareset-fill type 
of support would be necessary in the stopes and most . of the devel
opment headings would require close timbering. 

The metallurge appears relatively simple, the main uncertainty 
being the determination of the most suitable method of obtaining the 
highest possible grade of sericite concentrate. This process might 
invol~e using wet cyclones or an electrostatic method; it is under
stood that Gladding-McBean are separating minor quantities of 
sericite from Kaolinite with the use of Krebb cyclones. 

The clay is easily separated from the sulphides on mixing with 
water. A clay slurry is formed very simply by agitation and, 
because the sericite is all minus 325 mesh, separation is . 
easily effected by screening. 
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ECONOMIC CONSIDERATIONS 

The churn drill hole which is collared 128 feet south of the 
Hary Jo No.3 shaft was drilled to a depth of 340 feet; the 
results of this hole were either withheld from the owner or 
were carelessly kept, even though difficult drilling conditions 
prevented acquiring accurate data. Nevertheless, the assays 
shown on the attached cross section, which were run on the only 
re.aining samples in Mr. Suiter's possession, indicate a zone 
of significant mineralization at least 12 feet in true width, 
at a depth of 300 feet below the collar. If the tonnage per 
vertical foot indicated at surface, ie. about 300 tons plus, is 
extended down to the horizon of mineralization in the churn drill 
hole, a total of approximately 100,000 tons is calculated, which 
can be classed as indicated or probable ore. By assuming that 
there is a 50 percent chance of this quantity being present, a 
total of 50,000 tons can be classed as assured ore. 

A·preliminary analysis of the economics of the Charleston is 
rather difficult to make for a number of reasons; the value of 
the sericite product is unknown, the cost of mining is difficult 
to estimate, the anticipated grade of Pb. Zn. is slightly un
certain, and water seepage or floYS in the zone below the water 
table will undoubtedly affect the mining adverely, although to 
what degree, is unknown at present. 

The following is a quesstimate of the net value of the ore, 
taking into consideration the mainy uncertainties associated 

- with the calculations. The grade of ore mined in the past by 
selective mining ran: 

0.6 ozs. Ag. 4.2% Pb. 6.0% Zn. 

I believe that a 50% dilution factor of these grade should be 
made to allow for standard mining dilution and for mining the 
zone full width without any selection. Thus . the calculated 
grade for the ·mil1 heads is: 

0.4 ozs. Ag. 2.8% Pb. 4.0% Zn. 

Alloying for milling losses, freight and smelter charges, the 
net value per ton of the base metals is calculated to be $10.50 
fro. the following: 

80% of the gross silver 
60%" " • lead 
50% w " " line 

value @ 90':/01.. 
" . @ l5t¢/lb. 
" @ ~3~¢/lb. 

TOTAL 

$0.30 
, : 

• - 5.10 - 5.40 
$10.80 

The by-product sericite from the former milling operation on the 
Charleston has been marketed through the Ari-Zonalite Co. of 
Phoenix for a reported price of $20 per ton. It is understood 
that this company can market 20 tons of sericite per day and may 
possibly be able to handle 1,000 tons per month. A 40 percent 
sericite content for the mineable zone is believed to be very 
conseryative. Thus at $20 per ton for the cleaned sericite, the 
yalue of the crude . ore per ton would be at least $8. 

. ~ " f. ;- .. • :', -; 
. ~ . ' . ,. 

, ;- '- : .. . .. . r .. ; 
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Thus the minimum value per ton is believed to be $18.80. 
The average sericite content could possibly run 60 percent 
or higher which would add materially to net value. 

It sou1d be stated that some mining may be possible in the 
walls of the main zone as well as in parallel shoots, even 
though the prospect of mining the whole by open pitti~g does 
not appear too good. Any mining in the walls, of course 
vou1d result in a lover grade mine run, and larger tonnage. 

The cost of operating the Charleston is a little difficult 
to predict because the ground conditions are so abnormal. 
However, the fo11oving figures, arrived at after discussion 
with E. A. Scholz, are believed to be reasonably close. 

Mining and Timbering $9.00 per ton 
Development 1.00 
Hilling 4.00 
Overhead and Miscellaneous 2.00 

$16.00 per ton 

Thus the profit margin works out at $2.80 per ton which, if 
anything, may be . a little on the conservative side. The 
estimate is, however, entirely contingent upon the value of 
·the sericite, which is arrived at by negotiation and contract. 
A cleaned sericite might command a price of $30 to $40 per 
ton, which could change the picture considerably, although 
there are no doubt many uncertainties associated with these 
prices. All calculations have been made on the basis that 
at least a 100 ton milling plant would be set up on the 
property, if feasible. 

Uaiag the minimum profit figure, the net operating profit 
on the indicated ore amounts to $280,000. This sum falls 
ahort of amortizing the propert, payments .and capital ex
penditures. Payments call for $3500 down, ,15",000 in three 
.ontha, $2,000 in six months, and monthly payments of $2,000 
thereafter during the remainder of the first year, with the 
total price being $300,000. A rough estimate of the capital 
expenditure necessary to put the property into production on 
a 100 ton basis is, say, $2GO,OOO. Thus using the minimum 
profit figure the ore in sight falls some $230,000. short of 
the break-even point. On a more optiT-istic basis, which 
assumes that the sericite could be marketed at an average 
price of $30 net per ton, the net profit is increased to $4.80 
per ton and if, say, 60 percent of the mine run was sericite, 
instead of the 40 percent figure which was ' used, the profit 
would be increased further to a total of $12.80 per ton. In 
the first example of possible increased return the net operating 
profit would very closely pay for property payments and capital 
expenditures, while in the second example, a surplus of $780,000 
would- be accumulated from the handling of the 100,000 tons of 
indicated ore. In this latter . case, a surplus would be obtained 
on the assured ore alone. . 

The above calculations, if northing else, serve to outline the 
ri.k of the venture, the difficulty of predicting the profit, 

· Itt 
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and the importance of knowing more about the value and the 
.~.tabilitr of the sericite by-product; the first two of 
these.considerations are .ore or less dependent on the third. 
It ia likely that a market survey rUn on sericite would 
anawer wany of the questio~ however, as an added expense, 
auch testing would be required to ascertain the quality of 
the product and hence its true value. 

Unless the profit margin is high, the property would be of 
little interest to a fairly large company, based on a 100 
ton plant being the most feasible size. The chances of 
there being a good margin of profit are high e~ought to 
warrant investigating the sericite more thoroughly, I believe. 

~ reluctance to recommend exploration on the property and 
carry out a market survey is based on the high ' cost of the 
initial examination and the reported uncertainties associated 
with a sericite market as compared with size of the operation. 
A six month period WOUld , probably be necessary to accumulate 

. ,' sufficient date to give a realistic picture of the property's 
potential. During this period a total of about $35,000 would 
be required to complete preliminary exploration, as follows: 

$3,500 option payment at outset 
5,000" Q in three months 
1,500 for cleaning out pit sufficient for sampling 

and estimating tonnage at surface more accurately 
15,000 for drilling the zone, or if this is unfeasible. 

possible a greater sum for underground exploration 
10,000 for conducting a market survey 

$35,000 TOT AL 

CONCLUSIONS 

At present the Ari-Zonalite Company is interested in the 
property fo'r its sericite content and apparently are able to 
market a small tonnage. In general their proposal looks 
better to the owner than what is reasonable for us to offer, 
because it is based on mining the near surface ore without 
regard to the development of the property. In withdrawing 
from a two-week free option period, negotiations were con
cluded on the note, that we might be interested in entering 
the picture at a later date, perhaps in a sub-agreement with 
the Ari-Zonalite Co. to explore the larger possibilities while 
they, or some other small company, were operating on the 
immediate ore in sight. By this scheme our money would be 
spent on developing the property rather than being expended on 
option payments. 

Hay 2, 1957 
Tucson, Arizona 

~e.pectfully submitted, 

Lawrence Adie 
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AMERICAN SMELTING AND REFINING COMPANY 
SOUTHWESTERN ORE PURCH"SINQ OFF'ICE 

elo VALLKY eAHK eUILOIHCI 

TUCSON. "R IZON" 

May 8, 1951 

Mr. Charles H. Suiter, General Manager 
CharlEon Lead Mj,nes Co. 
Tombstone, Arizona 

Dear S1r: 

Enclosed is DeminG mill schedule for ore , 
you are producing at the Charleston Hine, assaying: 

, Gold 
oz 

Silver 
oz 

1.80 

Lead 
% 

13.80 

Copper 
% 

1.25 

Zinc 

" 21.02 

Cars should be consigned to American Smelt1ng 
and Refining Company, Asarco Mill, New Mexico, with 
shipping advice and settlement instructions mailed to 
'the Deming office (P.O. Box 998). . 

On present metal prices and above-quoted 
assays the net return after milling would be approxi
mately $60.80 per ton. The freight charge from 
Tombstone ' to Asarco l-l1ll on this grade of ore is 
about $3.50 per ton includin(; tax. 

" 

Enclosure 

( 

.-~uys very t rul~ 
C---J _ ,()" J /' ./ 

/ / ' ~a~~4 
L.,.../ REED F. ,WELCH 

, ( 
./ 



. .... 

( 
II 
II 
~ I 

100' 
; . t~~.:.!;~-f! J 

.t."" ~.!. .. 

-\ 
\ / .' J 

\ I 

.' 
/ 

Caved 

\ I . . ........ / 
~~.- ... --
.' 

.' .' 
/ 

l 
I 

No. 

I 
:' 

3 Shaft 

- -_ ._-_ ... ./ . ~ 

. , 

. ·20 0' 

: ' 

. ' , 

'j 

, I , 
i : 

300' 

- - .~- - :..0,\.8 ,.-:1 .... ) .... 1 / I I i 
80' Crosscut i . 

1 is , __ ~~ ' u~=-~=--=.~_~, n ___ .... __ .. q ~. /lO~ I 

I 
/ 

Little wa·ter at 
8" set at 136' 

t}L1. ,." 
..;h. J.1. .4 

i 

:' %h1Z ... 

'"lz'L.zs 
--2!tL : .. ).f. t .l 

- • . '. J ..... l .o 

{

C}J,""" 

3.).Z. I. _}4 ... . 1.1 
o"scd "., , ,." .. 
,."s .. (I'.1 .. f - %., • .e ,.t 8 ~J ... ,.I(r.. ~ . 

i. 
I , 

I 
/ 

/ ,. 

/ 
/ 

I 

1\ 
/\ 

\ 
Jr . 

/ 

.. Assumed 

L 
j i ; 
:( At 340' sample grey Rreen rock like outcrop 
11--

/ 
I 

j i 
. 'J 

Americ~n ~xploratiQn ~ Mining Co. 
Sectim Looking h'est 

of Churn ilrUl ii"te and ~o. 3 shaft 
Cr.:l .<. ... ~: "ine, TOMbstone, J\riz. 

.:.;._,;.,(; 1" '" 40' 0" 



( 

( 

I 

\: . 
' .1 ... . !.: 

REPORT ON ClU.iLlS'TOM LllD KINE. 

>. 

Pur.uant to requeat I han aa.de IUl exu1nat1on of the Ch4rleston Lead 
,~1ne for the purpose ot detenllining t!je feasibility of denlop~ and equip
ping the property tor production, and t.he.e~ctAd ecohallics \lhen in 
production. 

The property consist. of t*ln unpatented Irln1.nc clailu and is located 
6 mil •• 80Ut.bwSt. ot Toabatone, .lriaOI~, and U cnm.d bT Kr. Charles H. 
Sui ~ r of l' oubatone. 

Geoeral !JeolOQ', 

The terrain consist. ot a Mrief.J ot YOlcanic tlova, ori4:1.nal.l1' rh,ro11 te, 
latlte, monsonite, a.M allied phaae.J, that han been b.1.ghlJ' eheared,· altered 
&nd taulted. .t main .aat-wst tault expo ... an old and once underlying grano
diorite .... on the south which tOl'llifl a cSet1n1te bang1.ng-w.l.l tor. the shea.red, 
altered, .nd a1n8ral1&ed beds 1JIIDed1.Illtel¥ ·to the north • 

.t sone 80M 150 t .. t wide in tbt, .. beda, paral.lel.1llc t.b.1a aaill tault., 
baa been 1nT&c:ted by 1utruiona of ~lDeral1s1n& porpb;Tr1 uus1nc Idnor taulh, 
cruah1l)g and .hear~, aDd 1.Ilt.enee ~rc1rothenul. action. 

Thu h;rdrothenaal act10ll baa 'bo,ln 80 1Jltenee that t.he rb7JlitA has been 
al.Aost. coa:pletely altered to .. r1clt,., aM at. th ..... tiM l.id, sine, copper, 
and iron 8'Ulph1de. wr. deposited, t 'C>6tetber with I'IIm&l.l aaounte ot gold and 
"Unr. Later ... olca.nl.c tlova ot a b.aa&l.t1c ~ ooce conred thi8 terrain 
bl.i.t. han been alao.t cOlllplete17 erod,ad avq, expo.ing the abo .... mentioned con
dltiona which vere or1(1Nlly t~. ~ in the earth. Kecle. or nnte of 
1!I0IIl@ of the .. later .xt.n8ift. appN,r underground and on t.he eurf'ac •• 

The ~tber.al act10u u:h1bt.ted ben are the .troage.-t, I baYe ..... r 
ob .. rTed &n)'VbeN; The .. r1clt.iAttoD U -nr," cc:apl..te ad .%tenein. 

An area in the aboTe condition, lSO t.et or more vide and 400 teet or 
-ore long, bas beeD ta1rlT well pr'04Ip8cted by one oburD drill bole, 340 te.t 
deep, ...... ral ahatta up to 100 teet, 400 teet ot dr1.tta and oroaacut., and 
be.t ot all the act.ual. a1.n1.nc ot .aM 2600 tone t'roa cieTel.opaent. work. 

The 1liDen.l1Md are. howftr, aA1' be ImCh largertban the d.!aeMlona 
... Ulled .bo..... to the e •• t the torraation 18 capped but .... encountered in a 
pover ?Ole hole. To the w.t. it. ope~ out. ag.in atter being pincbed down b,.. 
the gran! te plug. The aaSUllled toot"all to the north, an and •• t te dyke, mar 
0nly be • falee wall, and the IIl1nera11satlon rnay r.cur furt.her nort'l "~N< 
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Charle.toft Lead - Page 2. 

it 18 cOTered vith 100 .. graTel.l7 OTerburd~. 

A further in tere • tin« point 18 that the inatnlai... porpb;rr7 a1nera.l1ser. 
are of the copper ,prod~1ng tJpe, .1.llar "to BUbee.WD.U. ~ copper con
tent of the C~le.ton 1. onl.T about .~ ~ of our 'beat copp,r ore-bodies 
in A.ri~ona b.a"N a capping or aargin 10¥ 1.Q copper but h1gber 1,Jl lead and t.1nc, 
&nd at eaDe depth or location in the CharlA.ton tonaatlon there could wU be 
1zqporunt copper ore-bod.1e •• 

Hl!torz 

The .ine hal been ~adical.lT deTel~ and operated for HT8ral lear •• 
Betore the bii drop in t.M pric •• ot lead and aiDc in 19$2-), Mr. Suiter had 
buUt a -...u waahiDg plant and va. pro!ltablT treat~ hUon by a ftI7 
s1J.ple washing proc ••• , and shipping. cl"'Ude, a1xed, MIl1-concentrat.e to 
curto. 1Il1ll.a. ThU operation .ill be aentlo~ 1A IIOre d.t&U turt.her on. 

!.t that tilM he ••• obta1n1ng hi. ore tro. UDd.rp'OWld d.n1op1Mnt work. 
Because of the allele, uea.,- nature ot the Mr1clte, ~rgroUDd wortcing. 
AN! d1!f1cult to bo14 and wining expenaln. Underground a1n1ng .bould DOt 
again be .tte:.pWd' 111 the .. r1c1te &oDI. ttw coabinaUota of tXpenain w1niog 
and the drop in .. tal pric •• abut Mr. Suiter ciown. It bu DOt been until the 
l.&et t.v Math that the price ot lead and .~ bu ~ r1.aen to cba.ni. 
the picture, and th.re al..ao appNr8 to be a .t.roa& aDd p-ow1ng aarbt tor 
the eeri.c 1 te AI a b)'"-proc:blct.. ' 

Hovenr, the 'onl7 t.ulbl. or eooooa1c w:r to a1DI tM ore~~u br 
open pit [rca the Rrtace and .. there 11 eoM 30 t .. t or Taloele.a 0Ter

burd.n, sUch an operation require. t1aaDc1nc. 

lf1np!& ,&OW til. 

I. CoaMro1al hi«h "fOltaca powr liM oro .... the propert7 &Dd_apl. 
power can be ob~d at. recWr rate •• 

Mr. Suiter baa obt.&u.d h1a w1111n, vater rro. a ahallow du& wu. 
10 doIlbt. drUlAd wen. out OIl the nat would prortde uple vater toz: a l.ar&er 
1Il1l1. 

, S.nn or the '1&bt. aUa. or road te T~ 11 a ,00<1 cpunty road, and 
t.he one aUa ot printe road U autt1cUDt. 
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Probable Tonnae 

1a .ta t.d. &boTe the po •• 1bilit1e. or' on &r. pract,1c&l.17 -unlia1 ted J 
but trOlll present d.eTelopraent. 1t ..... reakMb l-7 CW"t&1n to .... ~ a bloclc 
ot ground l50 t .. t DOrt.h and south, bT ~OO t .. t. ... t anet we.t; ~ 125 teet 
deep below the o'ftrbu.nien, would ..... an opeD p1t. Th1.a wol1l.d UIOunt to 
625,000 torus. Deducting W tor uca1neral1H4 -horsei- and bUren intruaiTea, 
some of which coul.d be .. lectinly aboTen..d .. rd haul..d to va..te. would lean 
£ net tOnn&6e in weh a block ot $00,000 tona. It au.t be understood that 
8uch estimate, though reaeonab17 certain bee&un ot ex1at1ng denlopment 
and nature or the "ore occurnince, 18 still DOt t.ecbD.1call1 llpol1t1nll. This 
JI18tter will be f1U"tber c11.cuaeed under t.be beading o! llTalues-. 

The eericite gangue cc.zpletel)" d.181ntergrate. on cont&et with w~ter, 
II'I&k1.ng a clay Ilurry with the wdlleral sulptddea treec1. 

Kr. Suiter's plant cona1ated .oDlT of .. druII v1tb blade_ 1.Da14e (like 
• C'-lit a1xar) tollowed bT • -.all el.ao1t1ar. The 1lDdernow troa the 
ca.I1!1er carrUd 25-JO % calbiMd ."']110 nlph.1.daa aDd vu h1a -h1pp1nc 
product.. The OTerllov troa olu_U1er ... :nul t.b.roa&h .. l.oq t.roqb with 
partit.loDS and tbeDoe to tail1nc poad. The -bMTies- eaupt. b7 ~ r1!n .. 
were added to tbe .~Dt... 

Thi. simple proc. .. aohie'nd oftr 90% extractloe but the eerl.c1t.e va._ 
not eu!ficient17 eleaned or iron to be marleetable u .r1e1te, and the eea1-
concent.rat.e still had. t4 be HDt to a cu.t.oa a1l..l tor furt.ber concentration 
a:xi the Hp&ration ot lead a.nd aine. TM, ..... costl1 ... table belov v11l 
.he-w. 

for a new a1ll the ,eoeral nov .be.t would be a grt •• 17 but DO cruaher. 
J.. large blad. oor 10, vasber, tollowed br an onr.1r.e classifier 1D open 
circuit. Onrflov. trca alua1tier to aA Hwlphries 8piral and wi. cfclonee 
which would glean the last of the _tal He aulph1de.. Underfiov hul 
cl.us1t1er together wi t.b c~tnte trca .piral and cyclones to a 811\&11 ball 
a1ll and thence to d.1!t.rentW tlotat.1.oA Mlle, rerut1ng in clean lead 
aI¥! linc concentrates which are shipped to ... lte"~ 

'al.s and 1eonoa1c • • 

Tb.re4J .. thod. were UMd to detera1ne AD ..... rage a.Ny Talue of the 
.bo .... estiaat.ed balt a1l.l1on toM. MoDe at the .... t.boca, 1n it.aeil. oould 

I~I 
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t-e considered ent1relr accurat., but vben all the .... ~ check each other 
closelJ", the onrall NlNlt should be quite reliable. 

(1) The 8- churn drill · bola wlUch "aobed a depth ot )Jtl teet vbere it 
cu t the ande.1 t4 tootwa.l.l. 

TM. hole .bowed on trc:a ·JO te.t ot top to botto., and u it vu 
vertical where •• the oreb0<:t7 clips about 70 decreel, 1\ <Nt aoro81 the ore 
as well as attaining depth. Log and e&q>laa ot thia hole _~ taken by Mr. 
Suiter while drUl1n~,and log h .yaUable. I saapl.ed the .UiIIp or cuttings. 

(2) ·Sampling··ot ..u undel'grO~ vorJciAg. per auq aap. (CO'pT or aaeq 
Mp .vaUabl.e.) . 

. This samp~ vu not checked bT .. but 'VU done bJ a reli.abla ec.pellT, 
but workings and the rl.aual qullt.1ea ot the ore were ex--iNd by M. 

() The result of Mr. Suiter'e Jt1.lling ot aU ore cOIling tro.. under
ground work. 

In thla caM I checked the tonnage that Reh vorlc would baTe produced.-
8.iainst tbe tollllMe in the t&1l1.oge pu. - . acawt the ratio ot coocentration
ag.inst the toll8 ot CODCentrat4e and \heir .. tal cout.Dt per HtU..-nt 
abeets, tU. ot which 1. aT&1l&ble. ill tbrH ot t.beA .. thode produo. 
appronmate17 the .... renlt which u •• toll0V1l1 

·Gold - trace. SUnr 1.00 os •• Copper .~. Led k.OQC. Zinc S.5O% • 

At th. pre .. nt pn.c.. ot lead (~) aDd sine (12.SI) the .. _tal. haTe 
• De t nlu, FOB aiDe, a.ttAr deducting treight, 8M1 tar chare •• , and other 
-deduct.-, per unit (1.0% or 20 lba.) ot .1.$6 tor led, and ,.86 tor .inc. 
Copper would go with the IMd and be paid tor .t .bout. 2(¥ per lb., unl.esa 
there were 8U!'t1c1ent quaDt1t7 to make a separat4 copper concentr.t.. 

The real nlue ot tM abo,.. ore, atter belDc H<bacecl to .h1ppable 
concentrate. ~ there!"or be .. follow •• · 

Gold (Pq qUanti t7 poesible) 
SUnr 1.00 os. • .7S 
LMd ~ or UD1 U • 1.$6 
Copper 10 lb8. • ~ 
Zinc S.SQC or 1ID1ta 0 .66 

Total 

0.00 
.7S 

6.24 
2.00 
4,7) 

~ 

Fraa t.hl.a .nrace we abo1llAl aate an acro.a-tbe-board deductlon ot W 
tor unAyo1d&ble d.U~1.oD and otber ootl\1Dg.no1e., which 1 ........ ftl. .. or 
ru.OO per ton. 
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Cb&rleeton Lead - Paga S 

WhUe the Jrlll1n.g proce .. appears to extract a.bIoat 10C1% ot the met.als, 
a general deduction tor mUl 108". ot ' .bout 1~ IJ.l:l,oQld be prorl.ded, leaT!.nt; a 
final net ..... lue ot $lO.OO per ton at preMnt ~t&l. price •• 

" ' 

To thia ebould be added aqt.hi.ng rec .. 1Ted for the .. r1c1te - eee later. 

Operating co~ (DOt. 1neluding capital coat..) w1ll Tal")' greatly accord1nt 
to tile eff1c1encrot the .. tUp and the .u. ~ the operation. ~lov are ~1nn 
two table •• oDi repreMntlnc the u .. at Mr. Suiter'. peat and present .etupJ 
and the other repreMnt1nc what .bould be done with a proper a1ll tor 150 ton 
dA.il1' (24 br .. ) cruct. ore and. 50 ton. da1l7 for regrind and flotation. 
Pre11m1nary str1pp1nc i. conaidered .. a capital expenae and not included in 
operating co.ta, but aubeequent et.r1pp1nc, on a ba.i. of 1.5 tone (vaate) to 
1.0 tons (ON) 18 1.Dc1uded in operat1..ni co.t •• 

Item Suiter Mill (SO Tons) 

Stripping, m1..n1ng and 
de11...-ery to ai1l ••••••••• 

Killing •••••••••••••••••• 

Shipp 1l1g to custe. aUl aDd 
rerorning (Basial $9.00 per 
ton r or eea1-eonc' t... ) ••••• 

.so 
4.00 

2.00 

),00 

Complete Mill (150 Tons) 

.50 

2.00 

1.00 

. 0,00 

( Totals 9.50 ).50 

( 

Profit on $10.00 per toft 
crude on ..... ~ ••••••••••• ~ .5Q 6,50 

10.00 10.00 

The aoo.,. 1Dolude. DO l"07alty or partio1pat1nc int.ere.t to the owner. 

It v1ll be DOt.d that in the 1 tea of .trlpp1nc cd Jtin1ng the coat. are 
the 5UIe regard.le •• ot d.ail¥ tonnace. ThiJI 18 · beealiM I baft considered in 
each Cll" g1Tin( a oontrect to partie. properl1' equipped. to exc.Tate and pile 
behind the adll • eon.iderable tonnac. at a tiM. Tbi. would a..-oid the pur
chaM of INch expeneiTe equipMnt aDd ~ndt the UN of ecoDCB1c bea'Y1' equip
ment. ObTiou.17, in either ca .. , the ('ost would be approxiJaatAlJ t.n. Nme &JX1 
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Tha above t~. ahow that an OTeI"-B1apl1t1.ed Jdll 18 not praet.1c&l. 
under pre8ent _tal price.. H0weT8r, the present. 1Il1ll, with certain 
additions, vould uke an 1.de&l test or pilot plant to obtain poslthe 
lMt.allurg1.c&l data, belore dal~1.n& & t1ftal a1ll., aDd to obtain po.iti",e 
aTerago nl.uee bT .1n1n, larp aurplAa aDCl -i lline "tOea. ' 

SERle m, The .. r14ite &Jlgl.e t. iAtrl&u1n& and' hal ut.D8ln 
possibilitie.. It U DOt politi",.. Ser10ite i, & aieroecoplo ,i .. d .uca",1te 
1I1ea, an alUlll1rmi1 IU1cate. with a 11l.Iq, p-ea'Y t •• l, 11ke talc. The 
a.nalTs:Us of the Chai-l6a'toR Mr1.clt.e. vhicb COr1"eapoA<W elo"17 with U. 
the ore tiCaU (a.aalt.u ·&T&1.l&ble) 1a. " " 

S102 - 46. 25%J ~) - 38.ss, other ox1~1 - ll/~. Water 4.5' 

Sericite baa "'&rioue 11MB ill indust.l7 and 18 in inenaB1ng deMn4. 'or .o.t 
U~3 it IltUst be iron tree aDd Mr. Suit.r, with b.1a erwle aill, has DeTer 'bMn 

abl~ to remOTe all the 1roa. "" I .. quite sure th.a t it can be 4001. 

The aarket tor eer1clte 18 one ot .DeCot1atlon &Cd cont:"act.l. It u a 
tact that no UMl" Y1ll -tal.k "",joe." 1IZltU Tow. haw • eouUt.eat nwl¥. 
Once .uch a npp~ 18 • .tUl.1.ebed, aDd & ~ODautent quallty pronn. ODe M.7 
enter the t1.a14 through d.1rect aa1.e. CIt" brokers. It •• eaa certain that at 
least a eona1d.erable quantity ot the Mr1cite tro. the Cbarleston ore could 
be .old at Cood. pr1eee. ApproxiJaatAl¥ 7S$ or tbe crude tonnq. lIOuld be 
"r1c1~, and wcb intol'll&tloD .. 18 aT&llable on pric •• 1nd1eate, a T&l.u. 
ot '10.00 to $30.00 FOB ra1l.bead. Ita Tal_ to the Cbarle,ton Jdiht .urp&S8 
that ot the aetall, but. beca.U88 or IOIIe mcert.&iz:rt.1..e1 1 han not 1Dcl~ 
it at all in protlt eat.1IIatel. the pilot. plant teet rune, reGaaMDCS.d bel..Jv, 
should dat1n1te17 eltabl..1ah this teature. " 

0rd.1nar1.l7. in a .1\1aat1.oD ncb &I tha, ODe woUcl tust drill a 
.utt1cient area to po.lt1ftl7 detel'll1Dl • t.onnq. &Dd trade to varHnt Itr1ppini 
&.nd. openjng up • plt., and tM bu1ld1Dc ot a sultable aill. But dr1lliDs ba. 
been found to be cl1tt1c1llt aDd wu-.liable at. the CbarlertoD. A. ltated abo .. 
the ore pract.loeU7 clUeol.w. 1A vater, &DI1 it 11 too JI01at. to dr1ll c1rT. 
III put,t.1nc cion u. abo ... _zat.10MCl obuna drill bole ~t. Jao fed of tbt 
botte. or the bol.e woUc1 till up o",er night.. lot. Jmovinc where noh 8alou&h1nc . 
oLt- Oo.el rra. aa.lce • ....,le. mrel1abl.. And the beaT7 part. ot cut-tine. 
ha'ft a vq or vortdnc into the poHI iMtA&d ot be1ng p~d out. Core drUHq 
produc •• DO core. Seea1nclT tbe o~ wcceeatul ..,.-to dr1ll would be to 
tollov tbe bit 1-.e<11ateq, or I'ftD ~.,.d6 it, wit.h eu1Dc - aDd eucb would 
be quite expenei... " 
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It Us tortunate in tM. UIN that the onrburcien could ~ t'eIllOTed 

from a pit shed u.a cM«per than ..., oOlll.d ~ drilled.. ' 

It 18 JJt:1 r~odat1oD thereto" ' that t1rat the Oftrbwrdft be r.JIOTed 
troaa wcb an area, al 'u aboVD on ilCetch; ntb a bulldoser. 8.eondlT, that 
trenohe. ~ put ... ro •• th.1a ~ &rei with a aluaher .. ~-s» u po .. iblA 
(probab~ 25 t .. tt) and that. \be p~ tro. the •• treDCbM be qed •• 

auq:>l.e. and te.t .t.eri&l 1A a pilot p1D~ Some sM)low d:r1U1Di ~t be 
done troa these trenChea (eq 25 t .. t) to tvt.ber poa1t1ftl.T pz'Oft 
Ju.t1!1able tonnace. . , 

Mr. , Suiter'., pr...nt IIill ebould be aUC-Dt.d by a larcer vatu ta.Dk, 
a Humphrie. Spiral. Cla •• !!1er, and .. t C)"CloM' to obta1.l1 ultiMte metal 
extraction aDd ~1De the M1"Ad.te. the proc:mct troa tbe .luaber treacbt. 
ahould be u .. d u teed tor noh teet work, ncb tr.noll .U1M .. paratelT to 
con.titute- exact aeapl'",. ' 

On COIIlpletioD or web wort ODe abcNld be ~ ot • .2ut1t1able tonnace 
and detailed Mtallurg1cal. re~. 

The lMCoM .t.ce WCNl.4 ooa.riIt of tbe te.t. t..reDClbl • ..ntioDl4, UIproft
_nt or t.he a1l1 b7 t.bie addit.1oD ot t4e It.a _Dt.1oDed to tlm&etioll a •• 
pilot plant, and the ted .nl hll of the pz-Ocbact tn. the tnq,cb.e. (approxi
mate~ 4000 tOuh If Saine vowl4 001'\ ~ per toll (1),000.00), M1l1 bproTe
_nUl I4,OOO.OO~:~~U"',. $l6,000.00J K1aoel..l.aneou. 12,000.00, or a totel. 
or f2S,ooo.oo. the product '!ra tbI teat. *HUng a1Pt be ~ ad 
should a.ar17 ' COftI" ita con, it. ..u be .tMr, \0 bold it tor cl1tta-eatl&l. 
tlotat1oA. ' ' 

" 

fbi third .te. wv.ld C0Da1lt. of aiD'", _d neckp1l1D& 10,000 \ou aDd 
COIIplet.e rebaU d 1A1 tbI a1ll. fb.U 11 aniMted .. tollow. Min'''' ~ 
abo ..... l. '5,000.00. lUll 1Dabd'", tlo'-t.~. tso.OOO1..00J n.c.U.I»OU. 110,OOO.JO, 
01' • ~t.&l tor .t,.ac. ) ot l6S,ooo.oq. CInDd t.otal.. 1100.000.00. 

lot,: lMl..s.4 1a t.ba ...... .u.\N ... M7 pqMilW t.bat. aut DMda ~ 
.u. ,to ~he ~. -
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It v1ll'be ~· tbat.·1D t.be .~ft .plaD tbe ~ at.a&e1ddch _ounta 
to .... 17' Ut.tle, enta1l.a all t.be risk, and· 18 cbeapar tbua dr1111", progrm. 
Success1" etage_ are prod1oatecS oil tlIe ~ •• of the ~at&i. aDd 
would DOt " Q~ into .an ... ~ wce ... ~ . , . . 

~ . ", , " ' . 
B.tore the t.h1.r4 ~ 1a ezst.end, 01ch V01Il4 ~qt1i.I:e ~ balk 'ot t.bt 

t1nanc1J2g, all .... . wnl.d be ~S.iMtA4. .~ ACll·rUt: .... are '4epeDdent 
on long tAra .concw1c .~. aIl4 ' ·tbI ~ Of ~~ 

. ~ . . 
It. abould be DOted that. 1D ,both operatJ..Dc prot'1t. and capital ~ 

..at.. no '11 .. .,. tbu bHa 1zIo1,.. tor ~\e to . ,OJ' par.t1c1pat.1.oI1 b7 
the owner. JIIr .. ~Mr~ bu .".. ~' ''''' ''&D4 ' '''' cnat.d • wrJ' 
~uable propert)t We haft ~· .. ,eral ~ .. .r . -..aJ...~. ; I ann 
that. a ro .... ble one nzl'be obta1Ded, bat tbe .tau.\~ bee:' be lett. 
opell 80 tbef· cas be IIAde to cODtora to the biat. 1iRere .... of boUt par\1AI •• 
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, , L.ES H. DUNNING 

Date 
10747 

51.48 
6/48 
7/48 
8.48 
9/48 
91.48 

101.48 
11/48 
12/48 
12/48 

2/49 
3/49 
4/49 
5/49 
6/49 
8/49 
9/49 
9/50 

10/50 
10/50 
10/50 

6/51 

Record ot Shipments of 
~XMI-CONCENTRATES , 

fro Charleston Lead Mineo ,. m tona .50 
44.38 
82.16 

, 51 0 57 
47.llS 
38.9'1 
44064-
49.65 
33 0 51 
42.95 
37.62 
33.06.~,,: 

39.74> 
3'.86~·, 
41.47 ' 
55e{)1 
38.01 
40.13 
58.10 
70.55 
28.90 
32.17 

122.04 
1190.08:. , 
.t1ghted) 

Ag os. 
1.30 
1.32 
1.20 
1~00 
1~90 
1.05 
1.20 
1.80 
1.60 
1.20 
1030 
1.20 

.80, 

.80 
1.40 
3.40 
1.70 
1.70 
1.20 
2.28 
1.32 
1.80 
1.56 

3:3.33 
1.45 

Cu% Pb~Zn~ 
0.70 7.~ 12. 

.80 10.20 12.0 

.65 10 0 60 14.4 

.75 9.40 10.2 

.70 9.40 9.0 

.60 8.90 11.2 

.37 6.90 12.2 

.60 9.'70 15.6 

.62 9.90 1406 

.60 7030 9.0 

.75 9.10 14.8 
061 7.20 10.00 
.40 5.70 8.6 
.32 5.50 905 
.55 7 0 8(jJ 12.9 

1.25 15.60 2203 
.75 7 0 30 11.5 

1.06 10.40 15 0 2 
1.PS 11.00 15.9 
1042 17~10 27.3 

.97 10G36 11.5 
1~2t5 13.80 21.0 

.44 7.80 11.8 
1~ 21826 31~.2 

.. lb 9.60 13.'1 

11111 extraotl~n approx ~~t " , 
Rat10 of conoentration ab01it: S.la intO 1.0 

Nil1 Returns 
$1855.70 
1348.97 
2283 0 18 
1438.91 
1328.24 
1059.33 
1108 0 00 
1863.7' 
1431~90 
1085 0 61 
1472.74 

92'1.18 
742.61 
409.24 
8'73.15 

2125.14 
546.93 
915.28 

2473.43 
5326 0 52 

913.89 
1854.19 
3825 0 87 

'37209.75 

Total orude . tOlUlAge r~ , 2600:;. 
, 'ot ,cru4& ' . ", ,~ .68(:·: " ;;J ~ t~,:< 

.__.oo ___ tedJ , . . ', '! , ' • 
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DEPTH OF DIAMOND DRILL HOL.ES 

CUAQliSTOM 
.;. 

• CH~·I 
• CH~·2 
• CH~·'3 

It .. - »olt 
, .;t. Ie 

MINI 

400'2-
'1020' 
300,' 
14£' (Io!?f) 
3:~~o s-'~ ~3 ' 

' 0 -' ~_ . _ -.- - - - -. - .--~ . -.- . ... ~ --~ .. - .""""'~-•• ~ . .. -' .... . . -------;.-.....- .... -=.~.--.... 

.- '0 : 

, , 



1 

e} 
4 
5 
A-5 
6 

~ ",,) .:1 

..J 

9 
10 

( 'JIS 1 
~RS 2 
CRS 3 

.' C
-· 

( :. \ ~.,. 

C" ., .. 

Mary Jo 
Father Lode 
Horne #8 
State #5 
Sweetheart 
State #6, st 
Brother Geo •. 
Wooley 
Mary Jo 
Mary Jo 
Apache 24 

DRILL HOLES OF THE CHARLESTON MINE AREA \~r 
2107 ft. 0-14 core size 
3212 0-10 core size 
2617 
2528 
?518 0-12 core size 
1481 NXF core 
237 
3595 
872 
940 
2260 NX 

3922 NC 
5028 NC,NX,BX,AX 
3003 NC,NX 

:. . 

_. n _ _ ..... _ • • _ ... oi; I.~ 

.~~. 
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