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January 1'4, 1970 

}------ .. 

. It is very difficult to draw de£.niteco.nclusions con'c~rning the cause of the 
_ .. _ ... . _ ... _ :.. . , ~ -.. _.' : .. --~. 

I. ·P. a;omalies in the vicinity of. Charie~ton :Mlne ' as verY.li.ttle is known 

about: ~~~,~: ~::v~rr~:~~~que: .~ ,?L '~:" '}"" " i:; " '" ' ' 
'.' . ': .. '. ~' .. ' . . ~. . .. . . 

(c) the li:le i:lterval .. 
. . 

(d) the spacing of readil'?-gs " , . .. 
(e) the electrode c6nfi~ration 

. " . ' . ' , . . , 

.. ." ' 

. :: . 

However, if we assume 

. . . . . .' ' . 

. . >,' . 1. II A" on the),Z09 foot depth (?)inap':refez:s ' to electrode spaci:lg 
. ,: ;. : . : ... , .' Z·. : The nortlleast trending lines on the 1,000 foot depth (? ) map a·re 

the lines read . ' . . . . . . . . 

.0, .' 

.' 3. That the nufubers marked 'on theselin~sare I.P. readings 
" :4. ' That the reading interval is: the same as the indicated depth (?). 

anc. the same as the electrode sp'aCing ' (as,:anbe inferred from 
the I, OOO£ootdepth .map) . .' . ' . . . 

5 • . The two surveY~"'Yer:e ;c(mducted by competent people and/or, at 
the sametlme 

The:l t."'e stro:lg anomaly '(over 3'p units, possibly rnillisecs) is probably 
a. or-e reading anomaly and .. ·thus · suspect. lflt is a one reading anomaly, 

. this :nay . explain why:. lines :aIid r :eadings: were not 'put on the 3, ZOO ioot 
dept..'" (?) map. '. . .. . ' . ' .: ' ..... ,:. ' , . ' . 

;." . ' . 
•. . ,... ... :.: : .. . , .. 

. ' . 

•• ~: I . . ' , 

' .. -- . .. . '., : ..... 
'. '-. , . 

. . ' 
.. ; 

" 



.. :: 

.. '.-- - ---.. 

However, if we a~sume that the'. strong anomaly on the 3,200 foot depth (?) 
l"':."la? is a valid anomalY, ·it ·m.us:t b'e caused by som~thingat depth as readings 
of. ... '1is luagnitude d~ not occur :o:nthe i, 000 footd~pth (?) map in the same 

. . . .: . . . 

What is lueant by "at depth'lin the p'revious paragraph is related to the 
i:1stl·um .. ent, elect~odeco~figUr~ti'ori'; ~nd electrode' separation and thus is 
ve-::y difficult to comment on'. ' " 

H0\V~V\!:-, l ,vould expe'ct somethlng·in·.the order 0 '£ 700 feet . to 2, 000 feet. 
_-\.g.i:r., this cO:1clusi"on is partly··:based :on: the as sumption that the lines 

. :-~aci i:1 L'le. field are those,: sho~ 0':1 tll~.l, 000 foot 4epth (?) map. 
'. :: 

. Ii :~oles two and four were spotted on the basis of the I. P. results, it 
is su:-prising that at least' one hol~.i~ notlocated'.in.the centre ·of the 
ano:naly. " .: . 

: . ' . 
Tl:e S~:-0~1g I. P.· anomaly .on the 1,000 foot depth (?) rn.~p appears to be a 
valie. a:.omaly as several anomalous .readings are',reco.rded. T:b.is anomaly 
::n.ay war:-a:.t drilling. ';, Again it ,is surprising that 'some of t..~e drilling 
was :'0-: pe:-formed in the yicinity. of this ~ a:.orn.aly·, -":if .. the drilling program 
was based," at least·in. par:t .. · .on :th.e i.:~ P. ~ re'sults.<'· . ' . ' . . ' ' . 
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CHARLESTON MINE AREA 

TOMBSTONE, ARIZONA 

RECElVED 

AU G 1 4 1959 

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

ducted in the Charleston Mine area. This survey was subsequent to an 

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

the earlier test, a penetration depth of 1,000 feet was not sufficient 

to penetrate sulphides believed to lie below this area. 

The survey area of interest includes Sections 19, 20, 29, 30, 

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

Ran~ 22 Ej Sections 25 and 36, Township 30 S, Range 21 Ej and part of 

the Boquillas land grant west of Sections 25 and 36. 

Generally of 1nter~8t 18 . a . ped~nt area approximately six 

miles southwest of Tombstone, Arizona. Several hills rise abruptly 

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

"Gum Drop" locally. The hill is primarily quartz latite and &1ldesite, 

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

lie several more hills within the Boquillas land grant. Earlier 

mapping by USGS and cureory examination, indicate these hills to be 

composed of Uncle Sam porphyry. "'lost 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 moy 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 )000 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 and sericite zones contain minor amounts. It would 

seem that several stages of mineralization and alteration have taken 

place in the area under investigation. The sericite and pyrite are 

probably the most recent of any hydrothermal activity in the area and 
I 

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 core log it appears 

that the altered volcanic section is appzuximately 800 feet thick. 

These volcanics are highly altered with many bleacn'ed."zolies ~ · some sericite 

and silicification. ltineralization with pyrite etc.~'! ~ppecir8 to be minor. 

No economic minerals of importanc e seem to be preseg t ).n. ~h~ volcanic 
i . \ : .. . ' 

~ . ) :,' '..; : 

section. 
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The sediment ery section from 800 to )000 feet are primarily 

bedded quartzites, ailt atones, 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 and assays. The following sections 

are felt to be significant: 

1005 - 100a 1850 - 1854 

1028 - 10)2 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 significan t that 

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

copper" lead sinc ratio. An 1820 toot assay tor Au and Mo i8 noted~ 

These values added to th e copper or lead zinc would be significant. It 

is felt that the gold and molybdenum values ehould exist in the zones 

I;lerein mentioned. Assays in these sections would be warranted. 

Drill Hole 11 

At drill hole HI, 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 Vfry similar to that in 

hole g2,except the alteration associated with the mineralization is 

less intense. Sericite is most abundant. Logs and as.~aya ::'fo,t: ;'.~~le ill 
. . . . . . : ,' I. .: 

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 11, 1969. Four other traverse lines Tr I, Tr 2, Tr 3 and 

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

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

feet. Ten depth profiles were also made in the area of interest. 

The 1000 foot depth traverses were made primarily to ascertain 

the general distribution of shallow sulphides. Three anomalies were 

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

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

Abundant sericite is noted along with many fractures containing limonite. 

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

of 2000 feet and a length of )000 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 e .stimated. Several rock 

samples over this anomaly suggested that the sulphide mineral is pre

oominately 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 lbundf¥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 , sBBlples 

over zone B oontain anomalous amounts of copper. The ' copp:e:~ ' v~iue'~ i " : 
. " . t t ,', . i 

probably are as 80 cia ted with copp er minerals in the quartz velns;ra'ther 

than with the .pyrite mineralized altered zone. 

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 the sedimentary section below the volcanics. The profiles 

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

might be realized. All depth profiles, with the exception of DP3, 

indil'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 mineralization, it is 

realized that the curves will not fit theoretical plots for a homogeneous 

medium. The mineralization is very heterogeneous and therefore field curves 

are at best a good approximation,as far as depth calculations and sul-

phide percentages are concerned. The following is a depth estimate and 

percentage estimate for different probes. The percentages are based on 

an infinite depth to the bottom of sulphides. 

Probe No. Depth Percent SulEhides 

#1 200 feet l~ or less 

SOD feet l~ but increases eastward 

#2 1000 feet 1.5~ increasing eastward 

#3 800 feet 1% or less increasing eastward 

f}4 900 feet 1 to 1.5% 
.'! - 1000 feet 1.5 to 2.0% 1/" 

#6 Sao feet 1% increasing south 

#7 700 feet 1 to 2~ 

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

be determined 

#9 300 feet or 
. : ' 

less leBs than .3% 
.' 

#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 bepresant. 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 f~m 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 DDHH2 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 DOOI4 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 considered that holes 1, 2, and 4 be 

kept open for logging purposes with plastic pipe. 

This property is probably typical of a new generation of 

prospecting 'in North America. Exploration for new deposits at the depths 

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

need for, and possibilities for: new deep seated deposits i6h1gh ':a.nd . .' . :- ~ . ~ . " , ': I: ;' ~ . i I.'.: ~ . .' ; l .. 
should be rewarding. 

. : ; ', : ' 1 . 1 

.' I . 

HEWITT ENTiliFRIS~S, 
by L. A. He\'lit.t ~ · ; ~, 
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RECEIVED 

AUG 141959 

CHARLESrotJ j-UNE AR EA JAMES STEWAin CUi-.. 1PMf,' 
PHOENIX, A,~'W"iA 

TOMBSTGNE , ARIlOHA 

During V~y and June, 1969, a geo physical survey was con-
' 77?-,"/';'& --< }n.... , • . "1 .<..C(~:.-« -r 

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

earlier test (note ~~rch 11, 1969, tests at Ch~rleston Mine area). (In 

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

to ~Alnetr,~te sulphides believed to lie below this area.) 

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

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

R.an [.e 22 Ej Sections 25 and 36, Township 30 S, Range 21 E; and part of 

t he Doquillas land grant west of Sections 25 and 36. ) o/7lA..A 

Generally of interest is a pedim~~t area approximately six 

I miles southwest of Tombstone, Arizona. Several hills rise abruptly 

I 
I 
I 
I 
I 
I 
I 

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

"Gum Drop" locally. The hill is 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 cursory examination, indicate these hills to be 

CooI=:osed of Uncle Sam porphyry. P,!ost 0 f th e low lyinG areas are ~apped 

as volcanic5. However, in the mine area some sediments are observed. 

dest of Bronco Hill, to the SJuth, sever:.. l ~ranodiorite ridges are 

seen. 

(From the reGiOno.r~~'~~netic map, the Charl(;ston ;-'line area 

ap r e ars t o be:: an e:nl.Ja)~ e nt of sedir!lcnts ·~1d vo lcarrlcs betweez:l two 

large intrusive masses. One mass to the east underlying the entire 

L-_____________________ ___ _ _ ._~ __ ---- -
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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 b adding plane is appro ximately 500 to the 

core axis. 

N"iany sections of interesting mineralization are encountered in 

drill hole #2, note enclosed log an d assays. The fo llowing sections 

are felt to be significant: 

1005 - 1008 

1028 - 1032 

1175 - 1185 

1726 - 1737 

1850 - 1854 

2261 - 2272 

2515 - 2526 

2947 - 2961 

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

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

zoning appears to be prevelant downward. This is based on the increading 

oopper ~ .lead zinc ratio. An 1820 foot assay for Au an-d Mo is noted • . 

These values added to the copper or lead zinc would be significant. It 

is felt that the gold and molybdenum values Mould exist in the zones 

~erein nLt!ntloned. Assays in these sections 'WOuld be warranted. 

Drill Hole III 

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 i8 very 8imilar to that in 

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

less intense. Sericite i8 moat abundant. Logs and assaYB ,{Q,r.. hole 1/1 

are included in this report.) 
' !: ; 

' , . ' ... J : 

Geophysical Survey 

On the basis of stated preliminary assumptions, induced 
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Tombstone eli strict appears to b e granodiorite. The 0 th er intrusive 
I I mass of granodiorite lies to the west in the San Pedro river valley. 

I 
( 

I 
I 
I 

This intrusive is exposed in several low mounds west of Bronco Hill. 

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

magnetic low on the aerial magnetic map. Diamond Drill hole No.2 

shows the sedimentary section to be at least 3000 feet tliick 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 hydrothermally 

altered meta volcanic. ~ithin this altered area numerous mineralized 

I shear zones, quartz veins, quartz manganese veins and sericite zones 

I are noted. The genera.l trend of these structures is ~!orth 450 East. 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Initial ~eochemical tests indicate the quartz veins and near vicinity 

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

~erea8. the pyrite and eeric-itezones contain minor amounts. It would 

seem that several stages of mineralization and alteration have taken 

place in the area ·under investigation. The sericite and pyrite are 

probably the most recent of any hydrothermal activity in the area and 

may be the least significant economically. 

( ~:t 
Drill Hole #2 Analysis 

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

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

that the altered volcanic section is approximately 800 feet thick. 
:;: ,: .::: :l!!, : / ~~: ::t .. ,.. ';' 

These vo lcanics are highly altered with many bleacb~d :t:<m. "- .', t' l.{¥~~I,j ~~rJ.cite 

and silicification. ft.ineralization wi th pyrite etc. ap.pe~rp ·.I t? 1>;e minor. 

No economic minerals of importance seem to be j resent in the volcanic 

section. ) 



I 
I 
I 
I 
\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-4-

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 trayerse lines Tr 1, Tr 2, Tr 3 and 

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

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

feet. Ten depth profiles were also made in the area of interest. 

The 1000 foot depth traverses were made primarily to ascerta in 

the general distribution of shallow sulphides. Three anomalies were 

found~k are probably related to sulphides. (At B, e.) Anomaly A 

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

Abundant sericite is noted along with many fractures containing limonite. 

filling. The altered 7lme 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 tIlis anomaly is 

probably les8 than 200 feet, 2% sulphide is estimated. Several rock 

samples over this anomaly suggested that the sulphide mineral is pre

oominately pyrite. 

Anomaly B,llke A, lies on a strong sheared and altered area 
. 

striking approximately North 450 East. Like anomaly A, there ia mundq,nt 

sericite and limonite. Thedepth to sulphides on this anomaly is esti

mated to be less than 200 feet alBo, 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, princiFally 

oxides, are associa ted with these cpartz veins. 

over zone B rontain anomalous amounts of oopper. 

Geochemical samples 

The cop? e .. r va lues 
.J :. . : I .•. . 

probably are as 80 cia ted with copper minerals in the quart2i' ;veiiia,r8:tha-r 

than wi th : , ! the pyrite mineral. ized altered ~ne. 
lu Crl'.'\.:t \ 

Anomaly C 1s a small anomalY .. ,t th e Charle8~~~ : ~~.)1 ?h;1s ,. 

anomaly appears to be aseociated with pyrite mineralization seen in the 

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

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

were made with a two array system in order that caximum depth penetration 

might be realized. All dept!'"! profiles, with the exception of DP), 

indicated the presence of polarizable material. It is believed that the 

predominate effect is related to metallic sulphides, primarily pyrite. 

After examination of the rore and the contained mineralization, it is 

reali ~ed that the o.lrves will not fit theoreti cal plots fo r a homogeneous 

medium. The mineralization is very heterogeneous and therefore field curves 

are at best a gpod approximation,as far as depth calculations and sul-

phide percentages are concenledJ The t:;;110Wing is a depth estimate and 

percentage estimate for different prubes. The percentages , are based on -- --- --~ . 

an infinite depth to the bottom of sulphides.) 

! Probe No. 
( jj l 
I 

, 

t~ 2 

#) 

#4 

//5 

'~ :'6 T{ 

«('I..J 
#7 " 

// 8 

119 

Depth 

200 feet 

SOO feet 

1000 feet 

800 feat 

900 feet 

1000 feet 

SOO feet 

700 feat 

200 feet 

300 feet or 

less 

500 feet 

Percent Sulphides 

l;t or less 

l~ but increases eastward 

1.5% increasing eastward 

1% or less increasing eastward 

1 to 1.5% 

1.5 to 2.0% 

1% increasing south 

1 to 2% 

1% or les s, deep section cannot 

be determined 

" ' \ . . , ... : 

less th an .)~ ,.- . ~ , 

1~ 

-------- --
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zone 0 f int ereet. In the 
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section 36 and southwestward is the principle 

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 frum the geologic data, drilling results and 
geophysics that an area of mineralization has been found. The fact that 
a large area may be mineralized 1s 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 eJ;,....o '""' J -two oe drilled in ~e are~60~theast 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 considered that holes 1, 2, and 4 be 
kept open for logging purposes with plastic pipe. 

This property is probably typical of a new generation of 
prospecting in North America. , Explorat ion for new deposits at the depths 
considered here taxes our present technology to th,e lim.i.t.. However, the 
need for, and possibilities for, new deep seatQd deposits: l~ " hlgh and 

:) should be rewarding. ' 
.=---.J ." 

HEWITT ENTEE':Pli:lS"ES 
by L. A. He\ .... itt 

i . 
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~nferprises Box 978 A 

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

Vir. ?O:I. S. Horn e 
James Stewart Company 
707 Mayer Central Bldg. 
3033 North Central Avenue 
Phoenix, Arizona 85012 

Dear Mr. Horne, 

Harch 11, 1969 

RECEIVED 

MAR 1 7 1969 

JAMES STEWART COMP-AN;" 
PHOSN1)(. ARIZOI':A 

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

Two traverse lines were made totaling-22,500 feet. Induced 
polarization and resistivity data was taken along these 
traverses. Hewitt Enterprises D. C. Pulse equipment was 
used. This incorporates a 4-second energizing current and a 
0.8 second residual integration of the induced polarization 
vo Itage. 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. 

We 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 detailed studies would be required before exact drill 
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target locations could be recommended. 

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

LAH/ikr 

cc: Mr. c. A. Cosgrove 
James Stewart Conpany 
707 Mayer Central Bldg. 
3033 North Central Avenue 
Fhoenix, Arizona 85012 

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

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

Sincerely yours, 
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AIRIlORNf:' G/:O/'IIYSICII/, ACQUISITION AND RI:DUCTION 
SURFACL TO SURFACE C1/,CUlA TlONS 
PROF"-/:, ANAL }'SIS OF 1''1EU) G/;'OI'IIYSICAI, DATA 
UI'II'AIW CONTINUA TION OF CONSI:R VA TI VE PIFU) DA TA 

(MAGNI:T/C, GRA VITA TIONA I" IJC) 
DO WN IliA R D CONn N UA nON OF CONSER VA TI Vt' n U ,D DA T A 

(MAGNETIC, GRA VITA TlONAL, ETC) 
COMP/LA TlON OF DATA-CUR VES FOR INTERPRETATION OF 

n r: U) R f:'S VI]S 
COMP/LA TlON OF iJATA -TABU'S FOR INTtRPRF.TATION OF 

Flt:/,D Rl:'SUL TS 
THEORETICAL AND EMPIRICAL STUDIES WITH RESISTIVITT 

AND IN DUCI:D POI,ARIZA TlON DATA, USING VARIOUS SUIJ
SURf-ACt: GI:.."OMETRICS AND ELECTRODE ARRA),S 

PLOT ROUTlNI:..'S FOR pRonLE DA TA, WITH DERIVA TI VES 
GRA VIT), DA TA, IVITH /IIGHER ORDER ANALYSIS 
GRIDDED DA TA IN RA II' OR DIFFERENTIAL FORM 
SOLUTION OF SUBSURI'ACE pROBLti1fS 
ANALOG AND DIGITAL PLOTTING 
DISpLA),S ON CRT OF ANALOG COMPUTED CONSER VATIVE 

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

LA TIONS II'ITH DERI VA TI VES 
ELECTRO/I,IAGNETIC PROSPECTING DATA SOLi..rrjONS 
PROCESSING AND CORRECTING OF RA W FIELD DATA, SUCH AS 

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

PATTERN. 
SPECTRAL ANALYSIS OF TIME (SCINTILLOMETER) 
NOISE ERRADICA TlON AND FILTERING BY COMMUNICATIONS 

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

I SURFACE GRA VITY CORRECTIONS 
REGIONAL CORRECTION FOR MAGNETIC AND GRAVITATIONAL 

MAPS 
RESISTIVITY MODEL PLOTTING 

I HIGHER ORDER EQUA TlON SOL VING 
RESISTIVITY AND 1.1', FIELD DATA 
TREND SURFACE ANALYSIS 

I REGIONAL CORRECTIONS OF DATA TAKING INTO ACCOUNT BIAS 
JESIGN OF AN OPTIMUM DRILUNG GRID 
CRITICAL pA TH SCHEDULING 
LINEAR PROGRAMMING (INCLUDING PERT/COST) 

I MA THEMA TICAL MODEL PROCESS 
ENGINEERING APpLlCA TIONS 
COORDINATES OF DRILL DATA 

I 
r:OORDlNATES DATA PLOT 
])"'POSIT ASSA Y 
ASSA Y PLOT 
CONTOUR PLOT OF RANDOM DA TA 

I CONTOUR PLOT OF GRID DA TA 
INFI,UtNCE FUNCTIONS FOR ASSA Y ANAL }'SIS 
,)MOOTII SURFACI:: INTtRpOL4 7WN 
/1/007'11 S UIUACF 

I POI. rCOA' nOTTl:.R 
1'01, n;o,v IJ/,OO: CON I LRSIUN 

ORI:' /U:'SI;H. VI:" LSTIMA TlON USING I\'UMU<OUS :lf1:TIIOf)S 

I . (TRIANCULA nONS, POL rCON, STATISTICAL) 
. nNANClAL ANAL rSls OF MINI:'S 

,· II'I'UCA nUNS IN AflNi:· DESIGN ANf) /)/;' V/:LUJ'M/:N T 
CII IIULA TF I'IT UMITS AND PIT EXP,,1 VSION 
SUI< VI:TIN(; CA I,CUI-A TlONS 
OPTlMIZl:" I'RODUCTION f"OR CONTI(ULILD GI\A/)/:'5 
OPTIMUM MINING AND UPGRADING Opl:-RAT"fONS 
OPTIMUM OPEN PIT DESIGN 
opnMIZE AND CONTROl, HA ULAGt' SYSTEMS 
OPT'IMUM IJENCH HEIGHT 
OPTIMUM CUT-OFFGRADE 
OPTIMUM !'RODUCTION RA TE 
MAPS OF ORIGI/VAL DATA SUBDIVlDtD I/I/TO tAClI 

BENCH 
MAPS OF EVALUA TED DATA FOR EA CHI'RODUCflON 

ll/,OCK IN LACHBENCH 
STOCKPILE MATERIAL CALCULA TlON 
I~IASTE-ORE RI:..'QUIREMENTS 
DRILL HOLE DATA pROCESS/A'G 
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 BLt~DlNG AND GRADING 
PROCESS CONTROLS 
FEASIBILITY STUDIES 
ECONOMIC EVALUATION 
DESIGN OF CONTROL SYSTEM 
CUT AND FILL CALCULA TIONS 

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

DENT VARIABLES 
QUADRATICREGRESSION EVALUATION 
ANALYSIS OF VARIANCE 
QUADRA TIC EQUATION CONTOUR PLOT 
POL YNOMIAL REGRESSION (X+ Y) WITH INTERA CTIONS 

AND EVALUATION 
FREQUENCY DISTRIBUTIONS ANALYSIS 
GENERAL REGRESSION EVALUATION 
REGRESSION WITH STANDARD ERRORS OF FORECAST5 
SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 
MATRIX MANIPULA TlON PACKAGE 
LEAST SQUARES POL YNOMIAL CUR VE FIT 
CUR VE FITTING PROGRAM 
ORTHOGONAL POLYNOMIALS 
EIGENVALUES 
LINEAR REGRESSION ANAL YSIS OF COMBINATIONS 

OF VARIABLES 
EXPONENTIAL CUR VE FITTING PROGRAM 
NON-LINEAR CUR VE FITTING PROGRAM 
TIME SERIES ANALYSIS 
fACTOR ANAL}'SIS 
STA TlSTlCAL ANALYSIS OF DATA FOR PA TTEM 

RECOGNITIO/\' 
AUTOCORRFLA TlON A.'VAI, YSIS --------
STA TI'>T/CAL AAAL }'SIS OF DRILL-HOII DATA 
CIII,SQ1./ARF TrST FOU FIT OF POISSON. ,'V,/;,GA TIl'/;' 

/U ,\D.l1/,v/ II" 1,0GARITlIM/C T DISTIUlJUTION. 
1.o(;,V()/~MAI. f)fSTRIHUTIO,v 
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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 FACTS AND 
INCREASES IN VALUE AS MORE BECOMES KNOWN ABOUT THE GEOLOGY AND AS NEW TECHNIQVES 
ARE INCORPORATED BECA USE THESE FACTS CAN THEN BE EXAMINED IN THE UGHT OF THE NHW 
KNOWLEDGE WHIai HAS BEEN BROUGHT FORTH. THE AIRBORNE SUR VEY USUALLY CONTAINS 
MUaI MORE INFORMATION THAN CAN BE EXTRACTED AT THE FIRST INTERPRETATION, AND 
THROUGH THE USE OF COMPUTER ANALYSIS AND PROGRAMS DESIGNED TO RESTUDY THE DATA 
WITH DIFFERENT PROGRAMS, IT BECOMES QUICKLY AND A CCURA TEL Y 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 FACTS ARE RECORDED. 
AIRBORNE MAPPING CAN REVEAL MAJOR INFORMATION WHlailS NOT READILY APPARENT IN 
EARLY STAGES OF GROUND MAPPING AND WHlai CANNOT BE RECOGNIZED IN THE FlEW. 

INFORMATION AND IDEAS PRO VIDED BY DIGITAL SUR VEYS MAKE MAJOR CONTRIBUTIONS TO 
MINERAL OR OIL EXPLORATION PROGRAMS. THE INTERPRETATION OF A DIGITAL MAP REQUIRES 
THE CLOSEST axJPERA TION BETWEEN A TEAM OF GEOLOGISTS AND GEOPHYSIGSTS. 

THE HIGH SENSITIVITY INSTRUMENTS HA VE ALSO NECESSITATED THA T THE SUR VEY'S DATA BE 
DIGITALLY RECORDED IN ORDER TO MAKE FULL USE OF THE HIGHER RESOLUTION AVAILABLE. 
THIS WILL PERMIT THE COMPILATION OF THE MAPS TO BE A UTOMATED AS MUaI AS POSSIBLE. 

AS NEW METHODS COME OUT YOUR INFORMATION WOUW BE IN A FORM INTELUGIBLE TO THESE NEW 
METHODS. 
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AERIAL SURVEYS 

_. _ ,~r '~ compUTER 
~/ UJ7I7ATE 

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 B£lNG FLOWN, THE STRIP CAMERA IS RECORDING 
EXACTLY WHERE THE AIRPLANE IS WITH RESPECT TO THE GROUND. THE CAMERA IS ALSO 
RECORDING THE NUMBER CORRESPONDING TO OUR INSTR UMENTS' 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 INFOR""'A TlON. THE OUTCOME IS IN 
THE FORk' OF CONTOURED MAPS. 

PHASE TWO 
IN ADDITION TO THE EQUIPME'NT 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 A VAILABLE TO 
THE COMPUTER. WE THEN DIGITIZE OUR GROUND CONTROl. ~ l\./D MERGE THIS IVITH THE FLIGHT 
INFORMA TION TO GI VE US OUR COMPUTI:.R OUTPUT OF CONTOURED MAPS. WITH THIS METHOD, II'E 
A 150 IIA VE TilE CAI!ABIUT)' OF CORRECTING. IWIIIL )FT IS THE COMPUTER FOR SUCH THINGS 
AS A L TlTUDI:: 

DOWN TO EARTH RESU L TS 
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PHASE THREE _ -- ._-,. 
THE ADDITION OF DOPPLER RADAR TO THE EQUIPMENT OF PHASE 1WO AND PUTTING THis INFORMA· 
TION ALSO ONTO TAPE GIVES US THE FLEXIBILITY OF KNOWING WHERE THE AIRPLANE IS WITH 
RESPECT TO A POINT ON THE GROUND. THIS, ALONG WITH SOME CAMERA CONTROL, PROVIDES US 
WITH AN ALMOST COMPLETELY COMPUTERIZED METHOD OF DATA REDUCTION OF AIRBORNE 
INFORMATION. PHASE THREE IS VER Y FLEXIBLE. WE CAN HANDLE SITUATIONS WHERE OFFSHORE 
AIRBORNE MEASUREMENTS ARE BEING TAKEN WITHOUT THE USE OF THE MORE EXPENSIVE 
SHORAN. 
COMPUfER UPDATE HAS SPENT A GREAT DEAL OF TIME AND MONEY WORKING OUT THESE SYSTEMS 
AND HAS HAD TO SOL VE MANY PROBLEMS SUCH AS NOISE ERRADICA TION, AND EXTRANEOUS 
INFORMATION. . 

COMPUfER UPDATE SUCCESSFULLY DEVELOPS, MONITORS AND EXECUTES THE SYSTEMS NECESSARY 
FOR QUALITY AIRBORNE DATA ACQUISITION. THROUGH THE USE OF SPECIALLY INSTRUMENTED 
AIRCRAFTCOMPUfER UPDATE GIVES ASSURANCE OF THE LATEST RECOGNIZED THEORETICAL 
STUDIES WHICH ALLOWS COMPUfER 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 INTERPRET A TION OF SCIENTIFIC AND GEOLOGICAL STUDIES. 
THE DATA 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 
EXPLORATION AND AIR POLLUTION. PROPERTY EVALUATION, FUEL EXPLORATION AND ALL AIRBORNE 
GEOPHYSICAL AND SaENTIFIC EXPLORA TlONS. 

THE NEED FOR HIGHER QUALITY INFORMATION NECESSITA TES 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 GEOPHYSICISTS TO HA VE A BASIS FOR CONFIRMING GEOLOGICAL FEA
TURES WHICH HERETOFORE HA VE BEEN OBSCURE. 

USE COMPUTER COMPATIBLE METHODS 



I 
I 

~ 
I 
I 
I 

. : .~'" . 

• " 'j ' 

: " .~ : "" . ~ 
" .. 

S;,.~-""'.'l.. 

.:. ' 

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

, . 

.. ~. ~" ; ,.~ . 

, . 
' :, ' 

',' " 

I 
AERO MAGNETIC SURVEYS 
IN AERIAL SURVEYING THE MAGNETOMETER IS FLOWN BACK AND FORTH AT A FIXED SPEOFIED 
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 

I PARALLEL TO EACH OTHER AT VAR YING INTER VALS. AS THE SUR VEY PROGRESSES, THE BASE· VALUE 
OF THE MAGNETOMETER MA Y DRIFT AND THE EAR TH'SFIELD CHANGEIN STRENGTH. ACCORDINGLY· 
THE SUR VEYOR ALSO FLIES A NUMBER OF CONTROL LINES ACROSS THE PA TTERN, RAPIDLY 

I 
OBTAINING A SET OFSECONiJ READINGS AT THE INTERSEctION WITH THE FLIGHT LINES. THESE 
"ALUES ARE USED TO CORRECT FOR DRIFT IN THE INSTRUMENT AND THE FIELD: 

._ ......... ...... -
1200 1300 1400 
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I~ATA TAKEN IN ANALOG AND DIGITAL FORM 

I 



, 
I 
I 
I 
I 
I 
I 
I 
I 

II 
I 
I 
I 
I 
I 
I 

,~ 
/.:~+;~ 

I' , 1 " : " ' ''. 

_ ... ... - "., ... . ", .. 
. ' .- -

GEOPHYSICAL DATA REDUCTION 
IN ORDER TO PROPERLY EVALUATE THE FEASIBILITY OF MARGINAL VENTURES, MORE AND MORE 
INFORMA TlON MUST BE EXTRACTED FROM A VAILABLE DATA. THIS NEED FOR HIGHER QUALITY 
INFORMA TlON NECESSITATES THE APPLICA TlON OF COMpUTER ORIENTED TECHNIQUES IN ORDER 
TO MAXIMIZE PROFITS AND MINIMIZE ERROR DUE TO OUTMODED METHODS OF DATA EXTRACTION. 
THE DATA PROCI:.'SSING AND ANALYSIS OF COMPUTER UPDATE IS AN EXTENSION OF THE APPLlCA· 
TlON OF MA THEMA TICAL AND COMPUTER TECHNIQUES. 
GEOPHYSICAL DA TA REDUCTION IS PARTICULARL YAMENABLE TO A UTOMATIC COMPUTATION 
BECAUSE OF THE QUANTITATIVE NATURE OF THE DATA. RESULTS CAN BE MADE AVAILABLE TO 
FinD PERSONNEL OR RESEARCHERS QUICKLY BECAUSE OF THE ACCURACY AND SPEED OF 
COMPUTERS. FROM DETl:.R/lIINA TlON OF THE TYPE OF SOURCE DATA A VAILABLE, COMPUTER UPDATE 
CA N Dl:.TERMINt: FROII! Tilt: USER'S REQUIREMI:.NTS AND OPERA TlONAL PLANS THE PA ITEM OF 
FACII STl:P IN DATA TRA NSMISSION FROM SOURCE TO ULTIMATE USER. THIS ANALYSIS CAN THEN 
BE NO TED AND ANA LYZtD BY THE COMPUTER TO DETERMINE THE PA ITERN OF REPORTS AND 
DATA REDUCTION BY A SYSTl:.1o/ CAPABLE OF PROCESSING VOLUMES OF INFORMATION SMOOTHLY 
AND RAPIDL >'. 

SAVE TIME AND COSTS 
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REDUCTION OF EXISTING DATA 
UNNUMBERED AMOUNTS HA VE BEEN SPENT BY MANY CORPORA TIONS AND INDIVIDUALS FOR GEOPHYSICAL DATA WHICH HAS BEEN PROCESSED INTO CONTOUR MAPS. IT IS NOW POSSIBLE THROUGH SOPHISTICA TED. A UTOMA TED METHODS TO REDIGITIZE THIS INFORMATION AND EXPOSE iT TO A MORE EXACT SCRUTINY REVEALING EVALUATIONS THAT WERE PREVIOUSLY NOT 
POSSIBLE BECA USE OF LIMITED DA TA INTERPRETATION. SOME OF THESE BINDING LIMIT A TIONS CAN BE REMOVED THROUGH COMPUTER UPDATE'S EXPANDED KNOWLEDGE OF DATA REDUCTION. NUMERICAL ANALYSES WILL BE AUTHORITA-TI VEL Y 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 
INFORM A TION. 

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 PRESENTL Y 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 ASSOCIA TES CAN OFFER SUCH 
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OUTLINE OF SOME COMPUTER UPDATE COMPUTER TECHNIQUES 
A UTOMA TIC 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 
ANAL YSIS OF DISTRIBUTIONS 
PROFILE ANALYSIS 
MAP ANAL YSIS 
POINT TO SURFACE CALCULATIONS 
SURFACE TO SURFACE CALCULATIONS 
HIGH ORDER EQUATION SOL VING 

SQUEEZE IVIORE INFORMATION OUT OF ORIGINAL DATA 

JJ. 
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COMPUTER GRAPHICS 
TO ASSIST IN EVALUATION OF COLLECTED DATA WE OFFfR COMPUTER GRAPHIC SER VICES WHICH 

PROVIDE A RAPID AND ECONOMIC CORRELATION OF QUANTITATIVE DATA SUCH AS MAGNETIC, 
GRA VITY, SEISMIC, AL TlMETER, 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 
REPRESENTA TlON OF ACQUIRED DATA . T1IESE GRAPHICS ARE GENERA TED AS NORMAL OUTPUT 
OF HARDWARE COMPATIBLE CAPABILITIES AND SER VE THE USER IN BETTER UNDERSTANDING THE 
ACCENTUATION OFGEOPHl'SICAL ANOMALIES. 

EXTRACT MORE FROM YOUR DATA 
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GEOPHYSICAL TIME-SHARING 
COMPUTER UPDATE OFFERS, FOR THE FIRST TIME IN THE WESTERN STATES, THE TIME-SHARING 
AD VANTAGE OF A PDP /0 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 GENERATION 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 Gt.iVERATION TIME-SHARING SER VICE WITH INTERACTIVE MULTIPLE LANGUAGE 
ADVANTAGES. 

COMPUTER UPDATE'S PDP 10 SYSTEM IS A MULTIUSER, MULTIPROGRAMMING SYSTEM WHEREIN 
MULTIPLE INDEPENDENT PROGRAMS SHARE TIME AND MEMORY SPACE. THE PDP SYSTEM IS 
I:SPECIALLY Dr:SIGNI:.D TO ACCOMMODATE CONVERSATIONAL BATCH PROCESSING AND REAL-TIME 
JOBS CONCURRI:NTI. Y. 

HARDWARE-SOFTWARE FLEXIBI LlTY 
COMPUTER UPDATE'S FUU.}' INTEGRA TED HARDWARE-SOFTWARE ALLOWS FOR OPTIMUM USER 
FLI:.XIBIUTY. 

COMPUTER UPDATE CAN INCORPORATE AN}' SET OF PERIPHERAL DEVICES OF A MULTIUSER. 
MULTIPROGRAMMING CONFIGURATION THROUGH OUR TERMINAL S},STEMS DIVISION. 

AS A USI:R YOU ARt' NOT LIMITED TO ONE INFLEXIBLE LANGUAGE, BUT YOU MA Y CHOOSE I-~OM 
OVI:.R SIXTY FULl. Y INTERACTIVI:.' LANGUAGES. 

A SOPIIISTICA TI:D INTEGRA TI:.D HARDWARE-SOFTWARE SYSTEM GI VES THE USER A COMPLETE 
S/:R VICr: THAT MEl:TS nil:' VARIED DI:.'MANDS OF-USER-REQUIREMENTS. 

COMPUTER UPDATE'S PDP /0 SYSTI:tot-lS GEARED TO A II'JDE RANGE OF APPLICA TlONS THAT 
I?FQUIRF INTl:RACTI VI:' TlIIIF-SHARING SER VICES. CONCURRENT INPUT/OUTPUT AND FAST COIIIPl '
TATION 

TII\IE-SHARING IS A TOOL, NOT A TOY . 
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COMPUTER UPDATE TIME-SHARING ADVANTAGES 
POWERFUL JOB-ORIENTED TIME-SHARING PERFORMANCE WITH 36-BIT WORDS FOR HIGH SINGLE 
WORD PRECISION. WITH 366 INSTR UCTIONS MAKING ONE HOUR OF OUR PDP 10 TIME WORTH 
THREE TO ELEVEN HOURS OF OTHERS' SER VICES. OUR COMPUTER CONTAINS OVER 360 MAJOR 
INSTRUCTIONS WHICH MAKE THE PROGRAM SHORTER, MAKE PROGRAMS RUN FASTER AND 
OCCUpy LESS STORAG£ 

-- --

WITH THE POWER OF THE ORDER CODE WE PERFORM PROBLEMS WITH FEWER INSTRUCTIONS BY 
APPL YING FULL PDP PERFORMANCE. YOU, AS A USER, CAN EXPERIENCE FASTER JOB RESPONSE 
TIME, MORE CONVENIENT OPERA T10N AND DIFFERENT CATEGORIES OF TASKS RANGING FROM AN 
INTERA CTIVE "CON VERSA T10NAL .. MODE TO ENTERING DA TA FOR PROCESSING AND FINAL OUTPUT. 

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

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

ALL BOOLEAN OPERA TIONS 
PROGRAMMED OPERATIONS 
IMMEDIA TE OPERA TIONS 
FLEXIBLE BYTE MANIPULATION 

FLOA T1NG POINT 
MULTILEVEL INDIRECT ADDRESSING 
MULTILEVEL INDEXING 
16 GENERAL PURPOSE REGISTERS 

16 ACCUMULATORS 
15 INDEX REGISTERS 
HIGH SPEED PROGRAM LOOPS 

TIME PRO Vl:1V SOFTWARE 
(y'VER 1.000.000 CONSOLE flOUUS L.\Pl:RfI:·.Va' 

YOU ARE AS CLOSE AS YOUR TELEPHONE 
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SYSTEM PROGRAMS 

AID 
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RESEARCH ORIENTED CONVERSATIONAL LANGUAGE FOR THE SGENTIST AND ENGINEER 

LANGUAGE IS DIRECT AND EASY TO LEARN. 

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

PLOITS OUR POWERFUL INSTRUCTION SET. 

MACRO ASSEMBLER 
FLEXIBLE DEVICE INDEPENDENT ASSEMBLY LANGUAGE WITH SOPHISTICATED MACRO 

INSTRUCTION FAGLITIES. MACR.O HAS MANY SPEGAL DATA GENERATING, CONDITIONAL 

ASSEMBLY, LISTING AND CONTROL PSEUDO-OPERA TIONS. 

PIP(Peripherallnterchange 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 FUNCTIONS AS WELL AS HIGHLY SOPHISTICATED SEARCH, 

MATCH, AND SUBSTITUTE OPERATIONS. POWERFUL ONE-PASS SYNTAX-DIRECTED COMPILER 

WHICH ACCEPTS INPUT FROM ANY INPUT DEVICE. 

LISP 
A GENERAL-PURPOSE PROGRAMMING LANGUAGE WHICH UTILIZES A LIST-STRUCTURE 

STORAGE SCHEME FOR BOTH PROGRAM AND DATA. 

SUITED ESPEGALLY FOR MANIPULA TION OF SYMBOLIC QUANTITIES. 

DDT (Dynamic Debugging Technique) 

FAMOUS ON-LINE SYMBOLIC DEBUGGING AID WITH MORE THAN 50 COMMANDS, PERMI1TING 

DYNAMIC INTERACTION WITH RUNNING PROGRAMS. 

SCIENCE LIBRARY 
MORE THAN 110 LlQRARY ROUTINES INCLUDING DOUBLE PREGSION AND COMPLEX FUNCTIONS. 

BASIC 
BASIC PRO VIDES 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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IMPORT ANCE 

IS RECOGNlTlO,v OF THE MA GNITUDE. SCOPE AND Sl£URITV ASP1:XTS OF A LL CONTRA CT DA TA . 
COMPUTER UPDATE IS PREPARtLJ TO PLACE RESPONSIBILl7T FOR CONTRACT PERFORMANCE AT 
A TOP LEVEL OF ITS ORGANIZATION HA VING THE CAPABILITY TO PERFORM IN IMPORTANT 
PROCURl:.llfENTS. COMPUTER UPDATE IS PREPARED TO COMiI-flT THE NECESSAR), TECHNICAL 
RFSOURCES TO THE SUCCESSFUL PERFORMANCE ON CONTRACTS. 

~t' [DmI7UTE~ 
\:;J ·UI7r7RTE 

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

INDUCED POLARIZATION SURVEY 

ON THE 

CAB CLAns GROUP, TmlIlSTONE AREA 

COCHISE COUNTY, ARIZONA 

I 

INTRODUCTION 

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

polarization survey initiated in October 1967, on the CAB Claim Group 

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

property is sit.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 of mineralization that 

m~ght be ~resent at depth. 

II 

PRF.5ENTATION OF I1ESULTS 

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 polnr

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 of the anomal

ous zones a~ interpretated from the location of 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 of an anomaly. Certainly, 

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

i. e. when using 500' spreads the position of a narrow sulfide body 
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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 correspondin~ increase in the uncertainties of location. 

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

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 0 .( the ' anomalous material. 

III 

DISCUSSION OF RESULTS 

The apparent resistivities me~sured 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, anothcr fro~ 20 S to 

32 S, and another from 43 S to 49 S, and another from 55 S to 60 S. 

LI~E 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 northeast 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 RECmft-fIlliOATIONS 

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. I and 3, and indicates that the mineralized zones have 

good lineal continuity. 

It is strongly recommended that at least one - line be surveyev . 
across LINF.s NOS. I, 2 and 3, to substantiate the anomalous zoncs. 

This should be conducted using 500' dipole lengths. ' 

Page 2 
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The definite and probable IP anomalous areas could also he 

6urveyedusing 1000' dipole lengths to assist in verifying the data 

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

Respectfully suhmitted, 

Nicholas H. Carouso 11/4/68 

, 
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Til;;: INOUC:·:n POL\IHZATION ~,IGTIIOD 

Inciuced Polari7.ation as a geophysical measurement refers to 

the blocking action or polarization of metallic or electronic 

conductors in a ~edium of ionic solution conductors. 

This electro-chemical phellomenon occurs wherever electrical 

current is passed, through an area which contains clec tronic conductors 

such as base metal sU,lfides. Normally, when current is pas!-icd 

throup;h the ground, as in resistivity measuremcnts, 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 hecause 

almost all minerHls have a much hi~her specific resistivity than 

ground water. The minerals cOllullonly dcs,cribed as "met<lllic", 

however, have specific resistivities much lower than ground waters. 

The induced polari7.otion effect takes place at those interfaces 

where the nlode of .conduction changes from ionic in the solut'ions 

filling the interstices of the rock to electronic in the metallic 

minerals present in the rock. 

The blocking action or inducedpolarizntion described above, 

which depends upon the chemical energi'es necessary to allow the ions 

to give up or receive electrons from the metallic surf6ce, increases 

with the tirnethat a U. C. current is allowed to flow through the 

rock; i. 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. 

\:':hen the D. C. vol taF;e used to create this D. C. current flow 

is cut off, the Coulo~b forces . bctween the charg~d ions forming 

the polari7.ation CAuse them to rcturn 10 their ' stmrly state. This 

luovcmcnt of charge creates a small current flow which can be 

measured on the surfDce of the ground as a decaying potential diffe rence. 

~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 chon~e as the fre~uency 

of the switchinE!: is chanll:ed. 

In thiR induced polarization reconnoisHnnce survey, five equally 

spaced co-linear current electrodes were placed in the ground by 
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huryin M alu.lIinUIlI foil in lJits wetted with brine. Observati.ons were 

alnne in accordance with a symmetrical dipole-dipole configuration 

where the dist a nce between the receiver or pot~ntial electrodes was 

kent equal to the distance between adjacent electrode pairR. Generally 

the receivin~ dipole is sep<Jra ted by one to six clipole units 

(lin" separation) from the sendin£; dipole. A precisely controlled 

square wave current was sent throu~h a senc1in~ dipole at 0.05 :lncI 

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

o r....i an A. C. volta~e \','a5 me:lsured, respectively. By :,mowing the 

geometry involved (the dipole len~th or spacing and the separation 

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

with the two volta~es, an apparent D~ C. and an A. C. resistivity 

\V-as calculated. from these apparent resistivities, the'ir percentage 

difference was determined, thus giving the Percent Frequency Zffect 

(PFE). A third quantity proportional to PF'E and inversely proportion

al to O. C. resistivity, called Metallic Conduction Factor (~lC.") was 

computed in o~der to somewhat nonlalize PF~ for variations in 

conductivity purely as a technical interpretational aid. 

The IP technique was developed primarily for porphyry type 

deposits and is perhaps the only reliable means of detecting hidden 

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

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

the eurlier thinking, for it gives increased response- with increased 

volume percentage of sulfides. 
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SKYLINE LABS, INC. 
Hawle y & Hawl ey. A ssavers ami Chemis ls Division 
1700 W. Gr.ml Rd .. P.O. BOK 50106. Tucson. Arizona 85703 
(602) 622·4B36 

CERTIFICATE OF ANALYSIS 

ITEM 
SAMPLE IDENTIFICATION 

Ag Cu Mo 
NO . ppm ppm ppm 

I IA <0 . 2 5 
2 2 0 . 2 5 
3 3 I 0 5 
4 4 0 . 6 5 I 5 5 <0.2 5 

G 6A 0 .2 5 
7 78 0.6 10 
8 BA 02 5 
9 9 O.B 

I 
5 2 

I 10 10 700. 550 

I 
14D I 

I I I I lB . 5 
12 12 1. 4 5 
13 13 <0.2 5 I 14 14 0 . 2 5 2 
15 15 1. 8 5 2 

16 16 0.4 5 
17 17 <0. 2 5 
18 I B <0. 2 5 
19 19 0. 4 5 
20 20 14. 5 

21 21 4.2 5 12 
22 22A 2.0 5 12 

I 

I 
TO ' REMARK S : CER T IF IE D BY : 

Hr. C. A Cosqro vc 
1923 We s t Os bor n Road Trac e ana lys i s 
Phoen i x. .f\r i zona 8501 6 

lo A TE R EC" D : 

1 DATE C8i~6/74 8/ 19/74 
.--

. - ~ ,. 
Charl es E. Thornpsol1 1/J 

Antona ReYISH: re-r1 A\\av~t No . 9411 

William L. LchrnlJeck 
AttlOnit nCtj''i'Clt:d A"'S.lver No 9425 

I 

--
JOB NUM BER . 

741625 

I 

I 
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HEMO RAN DtP.i Au~ust 12. 1974 

To: :-1. S. liOt:1t! 

;: 2 : GI:!OC3t!1l1 Survey 

T:lI~::-c is attached a corv of the samr1in~ IlccotDP1ish
cd to date. 

I :1ave ilalted this worK pC.-lding further discussion 
with you pertaining to these claims. 

CAC:vs 
Attachment 

C. A. Cosgrove 
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GEOLOGICAL 

& 

GEOCHEMICAL 

STUDY 

FOR: 

BY: 

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

August 26, 1974 

C. A. Cosgrove, Mining Consultant 
Working under supervision of: 

H. Clyde Davis, B.S; M.S. 
Geologist & Mineral Director 



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

I 
I LOCATION 

I 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, 

I about 3 mile s southwest of Tombstone . There are 12 claims, 9 of which are 

I 
in Section 17 and 3 of which are in Section 18. (S ee claim map appended 

to this report) . Thes e claims are list ed as follows: 

I Horne iHOl 
Horne til 02 
Horne #103 
Horne #104 
Horne #105 
Horne iH06 

I 
Horne tIl07 
Horne #108 
Horne #109 I 
Horne iH09-A 
Horne iFlS9 
Horne iH60 I 

I 
GEOLOGY 

I 
This area is covered by an intrusive Latite Porphyry locally known 

as the Uncle Sam Porphyry. The principal outcrops of this porphy~y are on 

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

outcrops are also evident to the south near Charleston. 

I This porphyry is relatively resistant to erosion thus forming the 

I 
craggy hills adjacent to the valley pediments. This porphyry has invad ed 

the Bronco Volcanics, . the Bisbee Formation, the Colina Limestone and the 

I Epitaph Dolomite. This porphyry is probably younger than all the adjace~t 

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

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

I 
North of Uncle Sam Hill a deep embayment in the contact be tween the 

porphyry and the Bisbee formation, which forms the floor of the valley, 

I suggests that the Bisbee underlies the porphyry at a comparatively shalluw 

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

I 
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a considerable body of shale on the bottom level, at an elevation of about 

4,300 feet (Butler, Wil so n, and Rasor, 1938, p. 101). The floor at this 

part of the intrusion i s therefore probably at a comparatively shallow d e pth, 

but farther southeast, near the Tombstone - Charleston road, the exposed con-

tact becomes nearly v e rtical and cuts the bedding of the country rock at a 

high angle. Throughout the area be twee n this road and the ridge extending 

north from Ajax Hill, the porphyry forms highly irregular masses that cut th e 

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 che 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 groundrnass 

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 gree~-

ish brown and brown. Some of this porphyry is mildly altered, with sericite, 

epidote , and albite d~veloped in the plagioclase crystals and the mafic min-

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

-2-
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g1 
CHEMICAL ANALYSIS OF UNCLE SAM PORPHYRY 

Si02 67.60 

A1 203 16.22 

Fe203 2.01 

FeO 1.08 

MgO .91 

CaO 2.91 

Na20 3.79 

K20 3.58 

~O+ .92 

H2O .28 

Tia2 .41 

P20S .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 which show filling by 

secondary mineral solutions - and conside rable 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. 

- 3-
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GEOCHEMICAL 

Following the geological survey and preliminary surface study, it 

was determine d that a geochemical reconnaissance would be the best practical 

method to locate anomalous mineralized areas for further study and drilling. 

Surface rock sampling was accomplished in accordance with the sample map 

attached herewith. 

Geochemical results were determined by Skyline Labs, Inc., 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-

ibility 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. CosgrlJv , 
Mining Consultant 
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SKYLINE LABS, INC. 
Hawley & Hawley. Assayers and Chem iSlS Div ision 
1700 W. Granl Rd .. P.O. Box 50 106. Tucso n , Ar izo na 85 703 
1602) 622-4836 

TO : 

SAMPLE IDENTIFICATION 

Hr. C.A. Cosgrove 
1923 West Osborn 
Phoenix, Arizona 

Road 
85016 

--- ---- -

GOLD 

ppm 

-

CERTIFICATE OF ANALYSIS 

SILVER COPPER LEAD ZINC MO 

- -- - - - .. ------.......,~ 

Charles E. Thompson 
ArIzona Rcgl slered A ssaver No. 94 2 7 

William L. Lehm bec k 
Anzona Reg'5ltred Assayer No. 9425 

Hn 
ppm 

156000 

REMARKS: CERTIFIED BY : 

Trace analysis 
I Go 1 d (0. 02 ppm) '--_ ~$;;-;2;;-.r5'1iO'------C-HA-R-G-ES-: -----1 
1 Hanganese - $2.00 

PREPARATION S 

ANALYSIS S 4.50 
DATE REC ' D : 

I J074~6B~5:_A Is 4.50 
',; ~: 

::~::: . .... ; . 

. :: .... 

- - -': - - - -

, 
' ''-0 

'" 

I ,-

---- . - - -
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SKYLIN E LABS, INC. 
Hawley & Hawley . Assayers and Chemis ts Di vision 
1700 W. Grant Rd .. P.O . Box 50106. Tucson. Arizona 85 703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

I ITEM 
NO . SAMP LE ID E NTIFI CATION 

Ag 
p plll 

Cu 
p~ 

Mo 
r pm 

I 
1 B - 1 

I 2 
3 

2 
3 

4 4 

I 5 

6 

5 

b 

I 
7 
8 
Q 
-' 

7 
8 
9 , -..J O 

I I 

10 

II 
12 12 

: 1 13 
14 
IS 

13 
14 
15 

I 16 
17 

B - 16 
2 - 5 

18 2 - 1-/\ 
19 2 - Ii 102 E 

I 
I 
I 
I 
IlTo : 

, 'ir. c. f. . . Cus '~ruvc 

11923 .west Osborn Road 
Phoen ix , Arizona 6501) 

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 

1.8 
2.0 25 14 
1.0 5 , 

<0.2 

/ / )() . / ()<j f' 

.~S7" / I,,- () 

.------

REMAR KS : 

Trac-e ana I ys i 5 

Icc : Pacific Pal isadcs , California 

1. _ ______ _ 

CE RTIF I ED BY : 

) /10174 I
DA TE CO MP} .: 

Charles E. Thompson 
A, ilO'la AegiUt!red Assaver N o , 9427 

Willi am L. Lehmbcck 
Ar i zona Reg is tered Assaver No. 9425 

C()\ 



- - ---- - - - - - - - - - - - - - - ~- -

.205. 

R.21E. R.22E. I --- -

24 19 e 26 

e4 

e2 

e5 

e 30 
e6 

e3 e7 
e l7 

25 30 
e 8 

~, II 

el2 e li 

I 

I 

-- . 
~ Charleston Lead 

Mine 

,\27 28 
29 

e 22 
e 23 

e9 

e lo 

20 21 e 21 
e 19 

e 20 
el 

114 15 e l8 
16 

. II 24 

29 28 

.-- ----.-

SAMPLE SITES 
GEOCHEMICAL OVERLAY 

CHARLESTON MINING DISTRICT 
COCHISE CO.,ARlZONA 

sca~. l : 24,000 S E~.' 1 973 ~ 

~ 
mn26500 , 
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I 
AMERICAN ANALYTICAL and RESEARCH JLA'ri6~ATORIES fj>S?-S~'S? 

ASSAYERS • CHEMISTS • METALLURGI~L 2 '973 
TUCSON . ARIZONA 8S: 

I SAMPLE SUBMITTED BY American Smelting & Refining Co. DATE June JO I 197 J 

GOLD SILVER PPfr: P?:;l .P 1)1',': 1-' 1-' .:: PERCENT 
-ISA"PLE MARI<ED 

OZ I TON OZ./TON CO""ER LEAD ZINC MOLYBD(NUM IRON 

( 'l'B _ . 1 20 1 J 1 - 22 25 
/ 

-'J'B - 2 48 81 24_ 2'5 

~. TB - 1 161 2000+ 71 13 

14 18J I 8 40 TB - 4 .. 

TB - 5 68 724' 666 53 

TB - {) 23 96 'R 17 20 

--1 44 
0 

34 TB - 7 46 17 

TB - 8 41 40 0 18 16 
.j. 

TB - 9 14 66 8 12 

-I 

"B -10 92 A4° 1 1 20 I 
/ I 

-

CII' TB -11 35 33" T9 17 

-'TB -12 26 39 i> 9 1 1 

_ TB -1J 19 65 < 61 17 

• -'l'B_ - V~ 1 1 21 59 22 

• TB -15 21 22 57 25 
• ; 

I 
TB -16 36 18 91 20 , 

I , 
( -

-t I 
I 

I 
I 

, 
( I - I 

i 
I 

~ /~ ~ f 

~ .--

G Iff/;!?~ ~Jh/'V .~~ 
c 

,\ \~~/~ Y7JJ /, 
Invoice 'f 9411 ~~~/ I - -



ttl, . 
rllOlIC 62'+·()O-+9 

I. 
Al'-lERICAN A0,fALYTICAL clUj RESEAI~CH L\I30RATORIES 

ASSAYERS • CHEMISTS· METALLURGISTS , 

1 SAMPLE SUBMITTED BY Amcd can SmeltinG d: Refinin,! Company 

-f"~PL( ~"RK(D 

• B - 17 

TB - 18 

TB - 19 

.. t3 - 20 

TB - 21 

TB - 22 

TB - 23 

TB - 24 

r-, ___ 'T'O= _ - 27 

GOLD 

OZ./ TON 

SILV(R 

OZ./TON 

PPH 
CO",Pt:R 

3° 

108 

26 

40 

25 

23 

25 

33 

37 -

TUCSON. ARIZONA a:s r
DATE August 29, 19V 

PERCENT 

IRON 

( 

TB - 28 26 
~--------~--------~--------.---------r--------+--------~--------r-----. -----~---------

68 

28 
i - • 

~-' ---t------t------t---------f-------f--T--t-----t---=(I 

~--~--~--~--~~--~--~~~( 

rI 
--

-1J~------~------4-------+-------~------~~~~--~~~-~:--.: . .-~:: .-. ~~-. - -~. ~-- ~~::/~--~, --~---C~--
\~~--/~/·~~~V 

-I Invoice II 9716-
',-, 
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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 ffilnlng 

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 . 

.' I. ! 

"HCD :pn 

Enclosure 
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ASSAYCRS 
CHEMISTS 

'. 

EL PAS~. TEXAS 
Box 4 

HAWLEY & HAVv'LEY 
W . E . HAWLEY. MA"AC£R 

DOUGLAS. ARiZONA 
537 TWELFTH STREET 

Box 1060 

8HI,.PERS REPRESENTATIVES 
BULLION BUYERS 

ORE BUYERS 
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GOLD SILVER I LEAD 

COPPER ZINC IRON 
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025. OZS. PER CENT PER CENT PER CENT PER CENT 
O. 

I I 

I I . 

rS10 .(/2.- L.P .tv. 3.90 81.3 13.0 
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METAL QUOTATIONS: 

CHARGES ; S HAWLEY Be HAwt.EY 
• $35.00 PER OZ. CO,.PER ___ C PER LB . 2.$£+0---

PER_.......:a~~=--__ ~_~ ___ ---:::--~_-IL':...-_ ASSA YER. 

V 
DATE. ___ ~q~~/q~~~/4~r~~ ___ _ 
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HAWLEY & HAWLEY 
ASSAYERS AND CHEMISTS. INC. 

1802 WEST GRANT ROAD - TELEPHONE M .... IN 2-483«5 - POST OFFICE BOX !5934 

Resistered Assaye's 

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 
8 r4nch Reprtunl.itives ,t 8uye.(s rl,nu: 

PN IP1 Ood8t Corp .. DoUIIIS , Arizon. ; A5ARCO. [I Puo. AnuriUo. leuJ and H.yd.n. Ari.z.ona 

/D { 
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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 hest 
interest of the State Trust to approve Application No. 11-86254. 

IT IS ORDERED TrlAT Mineral Lease Application ~o. 11-85254, be and 
the same, hereby is denied. 

This Order is effective immediately. 

GIVEN under my hand and the officia1 seal of the Arizona State 
Land Department this 10th day of 1984. 

SI~TE 
LA i"!O 

DEPA ;~n/1ENT 
SEAL 

Certified No. 389281 James Stewart Company 

/~\'f~ 
CuMM I SS ION tR . 

3033 North Central Avenue, Suite 707 
Phoenix, Arizona 85U12 

Copy to: Russell A. Kolsrud, Attorney General's Office 

75/84-85 
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INITtAL8 
"OUTeD 

• ... ITIAL. 0"0." IItOuTeO 

CO .... I •• ,O ...... INFO RESOURCES 

DEPUTY COMIA SURVEY & IAAPNG 

ADM IN SERVIC"S CARTOGPHINFO 

ACC OUN TING NATUR· ... L RESOURC ES 

0 ... T ... PROCESSING NRCO 

S ... LES ACCOUNTING RANGE 

PERSONNEL T MINERALS 

r ! .. ~ 

OFFICE SERVIC ES HYOROLOO Y 

CONTRACTS & RECOS FORES TRY 

LEASING FORESTY MGIAT 

CASE EXAMI NER FIRE MGIAT 

REC ORDS SHOP PHX OIST OF 

URB AN & CO M OEV FLAG OIST OFF 

URBAN PLAN NING PRESCT DIS T OFF 

SELECT & EXCHNGS TUC OIS T O FF 

APPRAISAL BO ARD OF APPEAL S 

TUCSO N OFFICE 

INITIAL .... eove WIT ... OUT CO .......... T aHALL INDICATe NO ~ACT. AVAU"Aa ... c 0" NO CONT"'.UTtOH WITM'N O , .C,,, ........ O~ 

i A •• IG"'''C'''T TO ALT ... 0 ..... caATe ACTION ""oro.co 

The above mineral lease application was filed March 25. 1983. by the James 
Stewart Company as a conversion of two prospecting permits. 08-81903 and 
08-776(#. The minerals of interest are lead. zinc and silver, with minor 
gold and copper. The parcels involved are located near Charleston, in Co
chise County. in Section 36. T. 20 S., R. 21 E. The area covered by the 
application is 451.77 acres, the rest of Section 36 contains patented claims 
pertaining to the old Charleston Lead Mine. The property was examined on 
July 26, 1984. 

The 451.77 acres of state land was broken down into 28 claims. the JS group, 
ranging in size from 1.46 acres to 20.00 acres. The James Stewart Company 
submitted assays for all but three of the claims, these three were the 
JS-6, JS-20 and JS-21 claims. or the remaining 25 claims, only one, JS-19, 
had an assay that constituted ore-grade material. ---

The JS-19 sample appears to have been taken from an old shallow mine working 
on 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 ~tersected 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 22)8 ft.). 

The applicant's plan of operations calls only for trenching with a backhoe 
to locate minerals, and drill new holes and deepen existing ones. This is 
another way of saying that sufficient reserves have not been developed to date 
to start a mining operation in the near future (if at all). Trenching and 
drilling can. and should, be done under the existing prospecting permits 
(00-81903 has been cancelled, but was refiled as 08-89409). 

11- 121RE V 8- 191 

WHeN iT RIL'-AT~S TO A MATTe" C AL.L.ING "'0" ""HAL ACTION .V THe DCP'AAT"'CHT . THIS SH':CT SHALL.C KCP'T ... a A pe"IIIANeNT WO"K 

~"ODUCT "ceDRO BY THE DIVISION 0 .... r'lEltMANI:NT "KCO"D . WORK ""DDUCT •• NOT ruaLIC ""COIllO . 
- -- _ .. - ---------------' 
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In summary. the applicant has failed to prove the existence of a valuable 
mineral deposit or deposits on the state lands under discussion. I reCOM
mend that this lease application be denied. 
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James Stewart Co. 
Suite 707 
303 N. Central Ave. 
Phoenix. AZ 8S0ll 

.A ... ~a 
NUN • . II" .. 

JS -

1 

l 

3 

4 

S 

7 

8 

9 

10 
11 

12 

15 

16 

17 

18 

Au 

0.08. 
O.lZ· 

0.10 
0.10 
0.18 
0.44 

0.64 
0.10 

0.08 
0.12 

0.10 

0.08 

0.09 

0.7 
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 

JOBI 002006 
REC~EI~V~EO~~3~L~1Q~L~8~3------------

REPORTED 3/23/83 
I NVO I CE ,.--...... CLL.A..o

23
""'1..w

1
'''--------

Pb ppm Cu ppm Mo ppm 

1"4 224 8 
14 22 8 

32 50 2 

0.28~ 

112 

0.28~ 

0.79~ 

1.46~ 

146 
O. 71~ 

114 

50 

24 

148 
0.33~ 

0.27~ 

200 
110 

20 

170 
124 

12 

14 

0.06 0.4 10 20 i 14 

-19. 

22 
23 

24 
25 

26 

27 
28 

I 0.06 . 0.4 'I 12 12 , 12 

6~+ ~:!:-'-- -:~f-t-·~~~~-·i:·~~=- ·t· -:t~-· 

2 

2 

14 
84 
60 
4 

2 

38 

2 

2 

4 

4 

44 
. ~". ") - ' .. -. 

1 

2 

<1 

<1 

4 

4 

2 

0.06 0.6 104 42 i 22 
0.05 

0.08 

0.06 

0.10 

0.6 

0.6 

0.4 
0.8 

40 

32 

22 

26 

30 I 14 
14 I 12 

20 
18 

30 
12 

I ppm ;:: O.O(XH% 1 ',oy 01./'0" - 34.286 pqm 1 ppm = 0 .0292 "oy a 

• Gold ."d S;Iv,", 'epa' ted i" I,oy oz. Pe' 2.000 lb. to,, : 



I 
i 

1 
1 

1 

I 
( 

I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

; 
~ 

.j 
i 
1 

I 
~ 
1 , 
1 
f 
i 
! 

t 
.j 
;, 

c ho- l' I.e) \~ (V\( ~ 
C~ C; c. I\. (50.. Cd v-., I-f' A. 2 f) 

lfot--I 'Y /Ii(; 4:.';: 5 4/.50 

( 

~

/ 

E XPLANATiOf' 

.' ~""' -'-. ~,-: .-.-r--... ...... ,. ..- .... --:,........,.-. ~-,. .... ,. ... ~. - .. --- - ,- ~ . _ . . 



I 
I 
1 

/0) ~ ra ~ ~ WI ~ rn:LOl~OOSLAnOr\A'O~'.~;,.. 
, . '-"" .( ~ . ~,-... 

I . " r 
, (' 6230 1~' 

JAMES STEWART CO. 
SOLD TO ~,IY/(? .5 9~ 0r/"o,I,IL-f 

lJll . II!T P. O. Box 672 

S E P 11 1981 " '~ :Tombstone, AZ 65638 '( ( l ( l j r •• :. _ 

f ( I ~ , . .I )1 ,; ( t I". , , I (L . v / , '. . 1 0" 
.t!J / ' {VA , '" :) ( I 

" / ~ .-4i ," , , .).J 
v' -,I /jJ . ~ ' (' 0 

SHIPPED TO 

I 'TREET& NO. ______________ _ STREET & NO. _______ _ 

I CITY CITY 

CUSTOMER ' S ORDER SALESMAN TERMS VIA F .O . B . DATE 

1 ~--~------~------~--------~------------~--~--~~--~--'8~ 
hdk~~ A 4 ~ 

I Ji C Y ., tJ~ /f/i 

!J 7 -1';L )/, -; 

1--+-----.L...--------------------I---I,.-4---+-/t-I/-.j-+-- .·.:.:.·,· 
7,.... {r , t 

---+----/~g----------------------------~--~~---4---
1· ____ -I-___ j/_·.!..-r ______________________________ ~~-IL---+---+-/V-I-/-t--_:~ 

i~i1 ---+------------------------------------------I-~---+-----+-- ... , 

1:- S-~~£./t -;;; IJ 
1---4----~pt~~--I/---~-:~$:-~~l:~/~~-~#.-,~:-?~o~-f4=~~;-3------__ -+~~O~34__+~:~:;+--~ 

___ +--_____ --<-___ ~~=----'---'------C-~-=-----------------t-.-O-:t._t_-4----+_/' 

1- ---i- --:II---=0=----./-........ 1......:.0-'i""'+(j-"-'lds=----. _c_-: __ C1=---f~_ft'__'Jj ______ -+----' .. ~..:...J.' 'i-i' _-+--'-r=----J--+-_~f 
~ ~ 

I \-t-----------+---+-+------+--

1---+-_____ -----+---+--+----+-.. , 

1\--+--------------+---+-+---+_:·,· :.;\ 

I ~OiFOAMI@ 

7H 736 
INVOICE 
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SOUTHWESTERN ASSAYERS & CHEMIST$, INC. 
WIL WR I GHT 

,,"UI.ONA "EG . HO • •• ,. 

DNYANENDRA A. SHAH 

","'10HA "&0. HO . •••• 

Mr. James Stewart Company 
Mr. Roger P. Smith 

REGISTERED .... SSAYERS 

P. O. BOX 7517 
TUCSON. ARIZONA 85725 

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

SAMPLE GOLD SILVER LEAD COPPER 

NUMBER oz.- ~PfM P1>I1l m1 

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 

11 < 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 . 5ZO~ 

27 <1 162 .86% 

28 < 1 112 .35% 

I ppm = 0 .0001 % 1 troy OlJton = 3~ .286 ppm 

710 E. EVANS BLVD. 

PHONE 602-88~.!5811 

88~.581 Z 

024525 
~.#----------~---------
R£CEI VED ______ -:5;..--;1;,4:...-..::8~0~----

5-21-80 R~RT~ ________________ __ 

~NC ~LY.D~U" 

% % 

. 

-
k ~ '\(~~ ~'~'. 88 . 

Dnyan c! r:~~ i/1!-~mr la a I--
~~~ ~;, y\ , 
~ 4 · r;:.!!.ZOna . • 

1 ppm = 0 .0292 t roy Ol ./ton 
(1()1 
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AIr. Loyd A. Hewitt 
Hewitt Enterprises 
Box 978A 
Sandy, utah 84070 

Dear Loyd: 

/\ I 
I' L-.-l1 

W.arch 19, 1~ 6S 

I am enclosing a JIIap of the Charlcston-TOlIIbstone JUnln~ District 
with the locations of approximately 80 s_ples taken on .. arch 17 
and 18 being sent to you under separate cover for purposea ot g"eo
chel/lical analysis. As previously discussed, we have not taken 
any samples in the Talus areas tor the till plain. The ~reas 
prlaarlly covered were the IDOre obvious mineralized zones, plus 
so.e typical various outcroppings as thoy occurred. Included 
al80 are a tew typical sanlplefi ot the various sectors of the 
sericite pit, to~ether with an average sample. You will l~te tho 
fluctuation in mineralization as it occurs -; 

The parcel being sent to you under separate cover conta1ns physical 
s8l!Iplcs, all n!lJllbered consecu ti vely 1 through 74. 

If more sampl1llb is needed, please advise. 

CAe :ef 
Encl. 
cc Clyde DaViE 

Yours very truly, 

C. A. O }sgrove 
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)(r. Loyd A. Hewi tt 
Hewitt Enterprises 
R. D. 1 - Box 978A 
Sandy. Utah 84070 

Dear Loyd: 

( 

May 18, 1970 

We have rece1ved &8say reports for April 3, April 13, 
April 15, April 27 and Apr11 29 from Aaerican Analytical 
and Res_reh Laboratorl .. 1n Tuc8on. We have no way of 
1dentUyinc theee ~ports. Therefore, as received they 
are .eaningl ea8 to us. 

It is quite 1lIIportaZlt that .e be supplied promptly all 
geophysical dAta and -that -it be properly identified 80 

that 1 t 1. Jtean1n~ful. The cooperation of you and your 
staff 1n this reapect would be very _uch appreciated. 

Very truly yours, 

MSH :e 

•• 0( -

",.":" 



I. 
( 
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REPORT ON 'THE CHARLESTON lEAD MINE J TOMBSTONE J ARIZONA 

The N~lJr Jo Group of Mining Claims are situated in Section 25 and 36, 
Tovmship 20 South, Range 21 East of the GiIa and Salt River Base and 
}f.eridian, eight miles south-west of Tombstone J 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 property is held by possesory title and consists . of twelve (12) 
clairr.;:> comprising 228 acres more or less. 

The country here in general is a quartz-latite porphyry underlain by a 
quartz-monzonite. The latite in a short depth merges into the monzonite 
Vlhich in spots shmvs on the surface. The quabtz-lat.1te is the porJilry 
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 alreost obliterated, theveinlets and lenses twisting and crossing 
the main course of the lode in varying angles. 

The reformed minerals arising from the decomposed felspars are sericite 
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 lode. 

Apparently under the footvrall 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 readily 
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 ft 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 tota 1 depth of 98 ft. 

(1) 

/ v 

\~'/I 
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CH.ARIESTON LEAD ~UNE RBPORT - Page two 

The results from sa ra-'ling when ba la nced out, ga ve resu 1 ts a s follows: 

Samples 1 to 18 - Lead 6.29%; Copper 0.57%; Zinc 10.94% 
19 - Lead 6.18%; Copper 0.52%; Zinc 10.90% 

A block of ground extending from 50 ft east of No. J (Mary Jo) shaft west
erly to a point 100 feet W9St of No. 7 shaft and depth equal to No. J 
shaft (104 ft) contains 206,000 tons of ore of an indicated value og Gold 
0.01 OZj Silver 1.50 OZ; ,Lead 6.18%; Copper ~-524%; Zinc 10.90%. 

TIlis block of are through the owners mill, after freight and smelting 
charges will yield at present prices, $)0.81 per ton of crude are 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 are or $213,000.00 for the section quoted, increas
ing daily as the winze is being sunk in increasingly better are. 

As to the other constituents of the are, the sericite and kaolin, I cannot 
say except they have considerable economic value and are we1l worth consider
ation. 

It is high ly probable that the mineralization will ,go to the ' depth of the 
quartz-monzonite sill and the mineralization will undoubtedly be there a1&o, 
what t~e depth of this sill is I _ car:mot state. 

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

Respectfully, 

Septerrher 18 1950. 
Jonathan M. Gordon, Mining Engineer 

Tombstone, Arizona 

Original copy of this report on file at mine office. 
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( r/~Wlff C; "-in ferprises 12415 South 960 East 

( 
Draper, Uta~ 84020 

THE CHAHL~S'l'ON Nirm P1WJEL:T 
DATA " L:Ol'lf' ELATION 

XEPOR'l' 

August 10, 1970 

801571·19110ff. 

801 571·0157 Res. 

The L:harleston Mine area lie s approximately six miles 
south west of Tombstone, Arizona. The property is reached by the 
L:harleston highway. 

In th e Charleston Mine area a large zqne of minerali zation 
has been discovered. The zone appears to be at least two miles 
long and 3/4 mile wide. 'fhe 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 Gharleston Lead Nine. All three 
holes have encountered ore" grade mineralization of ropper, lead, 
zinc and s ilver. Th ese three holes have, in part, covered only a I small area \vithin the mineralized zone. A fourth hole, drilled off 
the mineral~ ed zone, encountered very little mineralization. 

I 
I 

The exploration done, to this date on the mineralized zone, 
suggests an economic mineral deposit to be present. '£he nature of 
th e "ore indicates the operation would be underground, generally I along bedding planes. This, of course, is only conjecture needin g 

I 

I 

much better information for a basis of evaluation. 

Since a large zone of mineralizat ion a ppears to exi~ it is 
a [pod possibility that the G0arleston de pc3 its are related t o a 
mineralized intrusive monzonite porphyry siQilar to those of Bisbee, 
l':lisDion, ::ian Manuel, and oth ers near by. 

~----------------------------------- - - --
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In conjunction with the deep mineralization found, the old 

t;harleston Lead Hine itself should not be over looked. The mineral-

ization in the old Gharle ston Lead Mine appears to be unrelated to 

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

a long series of mineralization peria:1 s. The old Charle ston Lead 

Hine may, at depths, contain sufficient reserves of Pb, Zn, Ag, and 

sericit e to be of economic importance. , 

Further ' drill ing 01' t he min eraliz ed zone is suggested, ,both 

to t~st the ore in the \'1ide s paced holes 1, 2, and 4, and th e general 

area. ' The dclllirigiS by farth 'e most important next step in ex-

, plo'ra tion • 

t;LAIMS AREA 

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

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

controlled by Horn e Enterpr ises, 3033 North central Avenue, Phoenix, 

Arizona ~ 

GEOPHYSICS 

Three phases of geophysical exploration were conducted in 

the Charleston area. Preliminary airborne magnetics covered the 

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

geochemical sampling and then induced polarization plus a small 

amount of ground magnetics. 

AIlU30HNE MAGNETICS 

The general area covered by the magnetic survey i~ under-

lain by outcrops of different ro~ groups, which , have a sic:;nifi

c~nt susceptibility difference. At the Schieffelin monumont and 
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in the area surrounding, the Schieffelin granodiorite is expos ed. 

!tock samples of this material are fairly magnetic. At the lower 

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

Hiver, granodiorite sinilar to that at the Schieffelin monume~t 

is observed. Although in the Boquill~s area the ro ck may be closer 

to monzonite and is more magnetic. North of the ~har1cston Mine 

Iilany outcrops of the Uncle ~arn porphyry are observea. 'l'his porphyry 

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

of the l,;harleston Nine and vicinity, rock outcrops are princi?ally 

undifferentiated gray and white tuffs wi th sills and dikes of 

magnetic andesites and other basic flows. The tuffs are non-

.magnet ic. 

t'rom the airborne magneti cs the entire 'fombstone district 

-~pp ears to b e.-llI1d er J;lin by ::>chi effelin granodiorite. In most cas es 

this intrusive lies at depths less than 1,UOU feet. 'i'he intrt!slve 

l.ies as far westward as ::>e.ction 39, 'i'wp 20- S, H 22 E. ;.. similar 

intrus i ve underlies the ~an ,'edro !tiv~ valley west of eh e survey-

oed area. Hegional rr.ae;netics suggest the ~an i'edro tCiver intrusive 

-to be far larger in size than the ~chieffelin granodiorit.e. 

Between these intrusives lies the Gharleston basin. ~ag-

netically the rocks in this basin all appear to be s ir:lilar. tiow-

ever, the surface geology suggests otherwise. \';ith the abwldance 

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

would seem, if the vertical extent of this section were great, 

there would be some aggregate ~gr.etic effect. jince this is not 

the c~se, two choices are I'ossible: the tuffs are underlain at 

reasor.ably shallow de?ths by non-~agnetic uncle ~am porr~yry or 

seaiments. Our orig!n~l interpretati~r. was that sedimentary ~oc~s 
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I ') 
underlie the tuffs. This is borne out in drill holes 1, 2 t, 4. 

The Uncle ~a~ porphyry is found to ~e su~prisingly uni-

I form ~aEnetically, almost as if it were a sediment rather than a~ 

intrusive sill or extrusive [10\-1. 'l'his porphyry see.:ns to have 

, .1 very little relationship to other igneous rocks in the area. 

I 
1 ~ome of the igneous dik es, especially the andesite por-

phyrics in dn 11 holes 2 a.ild 4, are al tered and mineralized. .;lso 

1 they are fairly magn eti c. borne sl..!:,face profile s in t he vicinity 

I of the Charleston !-line inaicate the possibility or an intrusive 

dike strikine nortneastw~rd and paralleling the interpreted cajo~ 

I mineralization zone alone; its north side. The significance of 'a 

',1 \. porphyry mass in t~is are.1. is :1ot yet known. Additional infen::-

.tion from i"urth e.r dri lline; \'ll 11 undo ubtedly shed some liEht he~c. 

,I 
,I In the t,;har leston basi!: six geologic unit s ::lay be observea • 

.1 
.1. Schie l'felin granodiorite 

2. Uncle ~am porphyry 

J .3. Purple volcanics 

4. ~'lhite volc~nic tuffs 

,I 5. Green to Eray volcanics 

J 6. ~ecent £ruvels and soils 

1. The ~chief.r=lin granod iori t c r:a ss W1d er lyinG th e '1'0'-::0-

,I stone district anc the ~an ! cero :iiver valley is t:'OUg ;it by t hi ~ 

\. . . 

. 1 
.... Titer to be olcer than anY' of the other units observed, exce p t 

i'or the cretaceous ':;i:::;tee formdtion. in the ::ian !'edro !"tiver vu':'l.ey 

I 
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the contacts 'tfith the volcanic ·series show the granodiorite to be 

much \'icatnered before the depos i tion of th e vol can ic s. 1 tis be-

lieved this unit to be older than the volcanics or the Uncle ~arr. 

porphyry. 

2. 'l'heUncle ~am porphyry is reported to be of Nio cenc a g e 

and, as stated before; the true nature and age of this unit is not 

known. lt is reported that this unit .intrudes the white tuffaceous 

wolcallics but this age relationship is doubted. The porphyry covc!"s 

.a large area to the north of ~harleston. 

3. The purple vo lcanics vary from purple tuffs to brO\'Ir.. 

argillites an d includ es aggloClerates with so me porphyry frag::ent s. 

In places these rocks a.ppear to have intruded tIl e wnitc ·tuffs. 

4. White volcanic tuffs cover a large Fortion of the ~i~e 

area and south~'iestward. The rock appears to be bleached ana alter-

ed along shear zones which strike 1'\ 450 1::. The ro ck is very hard 

ald a great a£ount of silica has been int rocu ced. 

5. The green to gray volcanics appear ::lUch the sa.me as the 

purple volcanics and are very similar in mineral composition. Tney 

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

purple appearance. 

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

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

shears vary froo:! l;leached zones \-lith kaolin and sericite to quart z 

canp;anese ".reins. Far;:A.ll.el ~o the ~ha.rleston hif,h .... 'ay is a snear 

zone near 1 y fi ve mil es lonp; an d J Uo feet wide. This zon e has r.:uch · 

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

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

On the sout.."lwes tend 0 r tn is zone quartz vei ns \"i th minor copper 

silicates are present. 

Near the central part of the suggested. Gharleston mineral

ized area, rHlrtierOUs quartz t.'langa....."'l8Se veins are observed. 'l'helJe 

veins contain larger anounts of copper than the shear zones. 

• On the north edge of the outlined r::dneralized zone the 

L;harleston t·~ine occupies a shear zone in the volcanic s. The shear 

is noted by considerable sericite alteration containinG galena, 

sphalerite and pyrite. This zone ap~ears to be the only one in 

any way related to th edeep miner'aliz at ion, Md that is que stion

able. 

The only relationship of the surface :::lineralization to t.he 

deeper s~lphides is that secondary hydrothermal solution fro~ 

recent or ?Cst ~ineral faulting may have carried oinor amounts of 

mineral through the overlying volcanics. This in part is the 

reason for gi vb g eophasis to the deeper sulphide zone. 

In the Gharleston basin nu~erous veins, shears, and altered 

zones are noted. '!'he great majori ty of these zones strike N 45 0 i:: • 

As mentioned earlier, three types of !:Iineralized shears are noted • 

It was fei t that these zones, even though they appear to be post 

mineral, way contain seconaarydeposition of miner.us, especially 

the quart z ::-..:1 nG2l1 ese veins. ;{o ck sanrle tests of the th ree g:'oups 

indicate ano~alous ar.lounts of" copper, zinc; ~nd silver in tne quar~::. 

manganese veins. '1'he mineralized. shears with kaolin, limonite, and 

\1' 
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Page 7 \1) 
bleachin~ contained the s~llest amou~ts of these ele~ents, only 

slightly above the fresher volcanic tuffs. These s aJlples though 

inconclusive do aid in encouragi~~ the possibility of ore ~ine~&l

i zation in the underlying; subsur face, outlined by th e induced polar-

ization. 

INUUCEu POL~~IlATiON 

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

oonfiguration with a 1,000 foot electrode spread, indicated nothinG 

of a polarizing nature at depths less than 1,000 feet. Later tests, 

using this same configuration, su~e~t. that a shallo'd zone of 

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

'!'wp 20 S, r{ 22 E:. The depth to t his zone is estiru ted to be 

approximately 185 feet. 

~'/ith a modified 2 array (note fig. 1) ele ctrode confieur--

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

'of placi. ng one current electr-ode .?.t electrical infinity and the 

oth er at the depth station. A reference pot ential el e ctr-ode ..... CiS 

placed in the direction of the ~oving potenti~l electrode at 6400 

feet fro~ the current ene~gizing electrode. Resistivity ~nd 12 

readings were rna de, out fro:n th e cu rren t el e ctrode, betwe en th e 

reference pot and the mo vinr; potential elect!"Ode. 

E:xpanders were ;race in four quadrar:ts, in most cases, de- ' 

r;en ding on accessibility. 5y doine; a sufficient :lU.llber of these 

expanders, datCi was deemed dense enou~h co con tD ur. uata values 

were plotted half \ ... ~y bet\'lee~ the current elect~ode a~d the :::ov-

ing potential electrode for Liny given depth separacion. for ex

a'-1ple, the Ii' value WOll.!.(! be 10 ;.:illiseconds at 16UU feet frOm t:"1e 
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Page 8 

current center. This value was thili plotted at 800 feet in the 

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

.toured. Note 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 electrode 

separation con tour map -is based on data from ~'lenner array traverses 

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

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

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

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

tious for several ' cycles to give a good repeatable impressed .c:trtF 

.. - ~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 VD#4 it appears that an average total sulphide 

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

GEOLOGIC SECTION 

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

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 th e pos t mineral volcanics and th e 
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underlying seCiments is noticeably a basal conglomerate. Th e 

Bisbee forlT3.tion in this area consists of bands of quartzite J 

ar-kose, redbeds, argilli tes .md silicii'iea limes tone s. It is 

:::lost difficult, if not impossible, to find a marker bea \olhich is 

identifiable across any tvlO drill holes. The section interpre ta

tion is b~sed primarilY on the predominance of redbeds or quartzite. 

Ore mineralization encountered in the dri llin~ consists of, 

in order of importan ce, sphal erit e, chalcopyri te, e;alena, and 

silver. The mineralization is gener~ ly assoc ia ted with the =:ore 

arkosic sections of the 6isbee formation. However, in ;::any places 

miner-.3.lization occurs in an andesitic porphyry \'Ihlch seems to be 

abuncant as narrow dikes and sills \·.ithin the tlisbee fOIT.laticn. 

The stronGer ore sections sha~ considerable sc~icitc ~~d q~~rtz 

_alteration. 

~~neralization appears to be disseoinateC along bcdainE in 

most cases, althougn sections of rrassi ve sulphide ~ay fo I'm veins. 

}'rom the polished sections data e!1closed in this report, it 

appears that several phases of mineralizati~~ occurrea in this dc

p::>sit. Pyrite anQ qlartz seem to be the predominant rr.inerals in 

several 0: these stages. The r.olished sa'nple studies suggest the 

galena anc s pnaler i te are clos ely asso cia ted. 'rne chalco pyri te 

and. silver also Clrpc~r to be closely relE.ted. Since several std.[;es 

of ::-..iner.J.l izat ion sec:;: to be present in the dej'osit, econor.:ic i;:;

·port.::.nce -::;::.y be consi.jc:-.. hly enhuncea. 
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CON CLUS IOrl~ 

Sev~ral sections of mineable ore have been encountered in 

the dri lling to dat e. The reader is referred to th e en clos ed 

assay su:Y.rr:aries and drill hole logs for a:1 evaluation of the dril-

ling results. Even tr.ouGh ma ny sections of ore grade mar, cria 1 

were encountered, it is difficult to relate ore in one hole to the 

next, because of the \Vide spaced drilline;. However, suffici ent 

mineraliz aeion has been found to warrant both the us e of defini ti vc . 
drilling on shor-ter hole spa.cinGs and genero.l exploration dri lline. 

it is important that a very mini~um number or holes J wi thin 

the sugeested large mineralized are~, have found econor.lic miner:ll

ization. It is quite possible that this mineralization lies within 

the vicinity of a si~nific~nt porphyry copper deposit. 

The geologic environment appears to be favo~ablc to econo~ic 

oineralization. This, in conjunctio:1 with the \'lide zone of inter-

preted sulphide mineralization, encour-ages continued exploration 

a:1Q deve1bpr.lCnt. 'l'hose fCif.liliar \vith recent ::iner<l1 discoveries 

in the southwest .... ill realize that each of them \'lere the result of 

explorar, 10n in si tt:.a t ions such as this. We appraise th is property 

to be Vlorthy o·f a vigorous exploration p~ogram. 
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l':ARY JO GROUP 
OF 

UIIPATE:rn;D UINING CLADiS III THE 
TOUESTONE MINING DISTRICT 
COCliISE CO~H:TY, ARIZONA. 

?h0 ~~ry Jo group of mining claims, consists of twelve unpatented olaims. 

S~id croup of clai~s oontains approximately 220 acres, two or three of 
.:aid C1C.:Ll :l not oonte.ining full twenty acres. 

?heGe clailns woro located 1:1 1920, and are on unsurveyed publio dOIIl8.in. 
'ito), aro about ci(l;~t milos ::outh-wasterly from Tombstone, and about two lII11es 
nort~-o~a'(; orly from Charloston. 

Tho main lino of the El Paso" SouthWestern, (\r Southern Paoifio railroad 
~'un$ t hrouf,h Cr.o.rloston, ~nd a spur Hne runs fran Fairbanks to Tombstone. ' 

'1'115 cla.ir.:s lie ubout half s. mile frOI:l tho County highway runnine; fran 
10"-!bstono to Ch.!l.rloston, thonce to Fort Huachuca. 

3 

: T'ho claims lie 0:1 the northorly slope of a lone mountain, part of the olaims 
runni::.g to t~e top of the mountain and others' into the flat. 

~ost of the work dono on the property, othor th:lJl the location work on eaoh 
cla~~ , h~3 beon dono on the llary Jo claim. 

li:'lll.t i s dosigna ted as No. 1 Ilhart , 'on the lIary Jo V(as put down on an incline 
to Po dapt:l of fifty fe et. From the bott<X1l of this shaft a drift was run south-west-
0rly ~ di~ta.noo of about 35 foot, and another drift about 15 feet to connect with 
No .2 ::h!:ft. 

rih:l.t .' is dssi~ne.tod as No.2 shaft on the Mary J o WlI.S put down an incline 
to a dept~ of, 100 fo et , ~~d tho white olay-like material was enoountered at a depth 
of about 50, feet , and continuod do~n the full depth, of the shaft. 

She-.ft Ho. 3, on thc L:~ry Jo, now reforred to as the main work1.ng shaft, is 
64 foot doop , on tl 55 degroo inoline, and dips S 20 dev-ees E. A fifty-one foot 
ru'~ft easter l y entaro o~e the full distance, and tho faee is st1.l1 in , ore, and a 
south c:"ocs cut c.t the end of the drift is still 1n ore at eight feet. An 85 foot 
d.-ift r=in~ south\'/esterly from the bottom of the shaft enters or e the full dil
t~nco, \Tith t ho faco still in ore. About 12 inches of ' the face i8 massive galena 8.Od 
::ir.c blended . ' 

As no ess tly map is available, a reoord of the assays taken from time to 
tir.le 1.0 tho 'io. 3 shaft on the M.ary Jo, after sinking of the shaft was started, to 
the Jrcsont faces is hor~:nth set forth. The dates. of the assays ahaw that they 
wore t:!kO!l at intervals as the op~rations progressed. Neither foot or hanging wall 
has boen exposod, V/hich .t ends to indioato a good width to the ore Eone. 

A tes t run of ore from the No.3 shaft on the Mary Jo, was made at a near
~y mill by c;ravity concentration, the assays of which are listed. A preliminary 
flote.tion test '\T.l.S mQ.de, the result of whioh is aleo listed. This test 'Was merely to 
dete:-mine if (l ' separation could be made and no attempt was made to secure maximum 
reoulto, and BO no doubt, excellent resulta co:qld be obtained with further experi.: 
mentation . 

In addition to tho three sh~ts meot~ooed on the Mary Jo, another shaft 
ha.s been ' o~~ to a depth of ten feetl and an open out run in a distance of about 
twenty foet. 

AG say of oro encountered at a dopth of about ten fe"t in No. 1 ahaft on the '; 
~~y Jo ro.."1 tlS follCT.7sl 

Au 0.}8 oz. Ag 49.2 ot. 

S~.!l!plo r:o . 2 0.12 1.0 

On the Brothor Goorge Clo.im t~e discovery shaft was put. down to a depth of 
t£:D fcc·~ . Shaft No. 2 was put down on 8.n inoline to .. depth of fifty feet. Pockets 
of G::.l c:'.:l a;].d L~ad-s 11 ver ore woro ' encountered at different depths. S&IIIplu of ore 
tG'kC:l l::~ ::. dopth of about 30 ' feot ranI 

v 
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S~plo , Composite 
Grorm .n th Galena 
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Au 0.09 o~ Ag 21.03 o~ Le&d 3 5 .1~ 
.07 14.3 11.331-

Othor work on the Br other Geor r;e oons ist s of .. t en foot . ha.ft No. 3 up on t he 
hi ll, et u contact of an i r on ve i n vnth a quartt vein; Ln open out. No. 4 toward the 
W';3t c.nd, "-nd 50me t r o:lch work , No.5 cuttinr.; Bome turquoise Lnd lea.d ,stringers. 

ASr,o.ys f r ol!l ~i o. 3 shaf t and drifts on ~ary Jo claim. 

D!!to Oz. Au Oz A~ , 50 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 }.O 9·1 0.8 
.01 1.0 8.0 30.8 
.01 1.2 13·6 311.7 

10/30/33 .01 1.6 1}.8 6.2 
.01 1.0 5·0 4.8 

11/131, 3 .02 0.6 4.5 8.0 
.01 1.2 }.8 3.0 
.01 1.2 3.6 2.8 

12/p/}3 .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 3·0 4.5 
.01 1.0 2·3 - 4.6 

1j{3i23 .02 9.0 4.2 
2 19 34 .03 1.8 15·3 1.1 12.1 

.03 1.8 2.8 0·3 10.} 

12/19/ 34 
Faco, East Dr ift .01 0.8 3·8 0.2 8.5 
Face, lIest drift .02 3·6 6.5 }.5 13.0 
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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 few newspaper cuttings~ The mine was probably found in the early 
p2.r-::' of the century. The structure in the open pit was mined from 
t.::~derg~OUJ1d workings during the second \vorld war, with an indica ted 

I 
produc-::.ion of 20 tons per day in ' 1944. A concentrate running 25-30% 
co~~ined metal (preslli~ably Pb-Zn) was sent to a mill in Bisbee. In 
1950, the ::line was bought ~y four Texans, but there is no record I of production under this ~ew ownership. 

'i'he James Stu.art Comp.any, (pl;'esent owners) bought the property for I a reported one quarter million dollars in 1957. 

Clark nughes and Harlowe Jones mined the open pit and the dumps north 
,' I of the mine which are stated to contain 10,000 tons of ore running 
. 10,% combined pb and Zn, presumably all oxidized. A small mill was 

bt.::ilt -::'0 concentrate the sericite associated with the ore,and $25,000 

I \'lo:::-tn of concentrate \vas sold to Western Chemical Company for $150 
pe~ ton. It was cpparently used as a paint filler. C. Cosgrove, 
P.o~ne·s field ~~gineer suggests a new mill to concentrate the sericite 

I COUld be built for $600,000 and production from such a mill could 
~ecapture all the money invested in the property to date. The property 
\Vas again optioned and five holes at 45 0 N were drilled to intersect 

I ~he structure 75' below the ~o~tom of the pit .. These are said to have 
lntersected 10' - 20' ofserlclte. . 

1 j)!::EP DRILLING 

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

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

~oles #2 and #4 were stated. to have been . locat.ed on the basis. of geo
I?:'ysics (I.P.). 

I 
I 
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G:::OPHYSICS 

An aero~agnetic survey has been flown over. the area. There isa mag
netic hign 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 are difficult to interpret. The 
geophysics was carried out by Hewitt Enterprises of Salt Lake City . .. 

Hew'itt' s eq:uip~ent, which is a simplified form of the pulse system, 
had been used previously by Whishaw and found to be somewhat Unsatisfactory. 

I Host geophysicists would doubt its ability to record meaningful results 
f:::-om over 2,000' depth ~ . 

I I.P. 

Two con toured I. P : maps a 'ccompany this report. There is a very ir.n,I p:ess~ve anomaly about 10, 000 f~ ll' ~ng rundningbNE-SW
l 

ce~tlel:ed abodut 
t~e m~ne with values up to 20 m~l ~secon s; a out 0 m~ ~secon s 
wou~d be considered anomalous. ' This anomaly is stated to represent · I several per cent sulphide at 2,000' - 2;300' depth. 

GEOLOGY 

I Jl. 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'). 

I Five units have been mapped: 

I 1. Uncle Sru~ Porphyry. 
2. Pu:::-ple Volcanic 
3. W'ni te Tuff 
4. Brown Volcanic I 
5. Recent Gravel and Overburden 

'·1 (1) Tne "Uncle Sam Porphyry", Miocene to pliocene in age intrudes the 
,·,hite tuff. Two miles southwest of the mine, granodiorite of the same I age occurs. 

" T:"1e int::::-usives associated ' with the majority of the copper deposits in t:he \'1 sout::'west are of Laramide age I late Cretaceous to early Ter.tiary. The 
. rni~eralizing stock at Bisbee is older Jurassic. This suggests that the 

Uncle Sam porphyry stock is not the source of the mineralization in the 

I 
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'I 
Id~ill , hO_les. The Charleston Hill and a large area to the north of the 

( ~~lne lS U:1C le Sam porphyry. 

1(2) ~he purple volcanic varies from a tuff resembling a purple argill
ite to an agglomerate or breccia with porphyry fragments. In part, 
it is true porphyry with white feldspar phenocrysts. It varies in 

( ICOIOl.- f::-o:n purple to g~ay-brown. outcrops can be distinguished from 
a ~ista:1ce and most areas of this unit have been sketched in. All 

, ' 

J
varieties are Qsumed to be the same unit, but the contact, in 
~ ppears to be intrusive into the white tuff and the Uncle Sam 
a:1~ tends to occur near the contact between the two. 

places, 
porphyry 

IF!1e purple porphyry in DD #1 has limey fragments and limey matrix, but 
t:"1is type was not seen on the surface. 

-

- ~wo ' li~estone boulders were noted, but they were probably inclusions 
"leathered from the Uncle Sam porphyry and limestone and conglomerate 

Ifebbles were seen in the gravels south of DD #4. 

(3) The ,~ite tuff covers a large area in the vicinity of the mine. It 

I's a hard, white rock,:" interbedded and sufficiently -altered, so that 
ndividual ash particles can no longer be recognized. In some areas, 

it contains fragments up to 6" across, but more usually, 1" - 2". 

14) The brown volcani~ occurs to the south of ,the mine. It may be the 
same unit as the purple volcan~c but consists of predominantly brown 

I nd ?ray tuff, agglomerate and ,porphyry. Some of the gray tuff is slight 
y s11ty. ' 

l eZ"l e::-allY I there is no bedding in ' the volcanics. The fewatti tudes on 
.ne map may be of jointing~ 

t ~'ER..z\LIZ.i\TI ON 

Charleston Lead Mine - Open Pit 

!. Jne o pen pit has been sunk on the area o'f the old underground workings. 
~I~.'c: plan of t he geology is roughly projected to the level of the south 

o f ';:ne pit. 

\" 1 102 pit is 0.:.'1 an E.W. structure zone of altered roc,~ about 1,COO' wide and 

I 
~ears ~o be on the contact between the Uncle Sam porphyry af the 

cnarleston hill and white tuff to the north. 

I 
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The\vest end o f 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, \vhich, in places, is almost completely altered. Pyrite is abundant 
in ?,:l.l:ts of the tu ff, but no other sulphides were seen. This is pre
s~~~~ ly the zone from which the lead-zinc ore was mined in the past. 
~!aterial fro;" the pi t has been stockpiled north of the mine (see geology 
r.1ap) whic~ a'''nounts to 10,000 to 15,000 tons stated to run about 10% 
combined 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 pit (see sketch plan) is probably on the same zone. An area on 
strike to the east, below the ,water tower, has been stripped by a bull
dozer, but the zone appears to have pinche'd out. 

Sa~ples C.P.l - C.P.7 are from the open pit (see plan of pit). Mineraliza
tion in D~ holes 1, 3, and 4 oc6urs between 1,000' , and 3,000' below 
~he surface. (See tabulation of ,significant drill hole intersections 

1 
based on C. Davis assayS). Most of the intersections are in the sedi
mentary beds, although, in places, porphyry is mineralized. 

I It is difficult to correlate the mineralization between the holes. The 
best intersection is 'in hole .#4 '1791.5'-:1822' 30 - 5' 2.36% Cu. Copper 
values tend to increase with depth in the yicinity of the mine. The 

I mineralization in the drill hol~sappears to be unconnected with that 
in the open pit. 

I The mineralization is probably 
whlle the surface rocks are the 
or Te:r:-tiary age. 

in the Bisbee formation (Cretaceous) 
o~erlying Bronco Group of late Cretaceous 

I Scattered mineralization occurs over a vertical section of nearly 2, 0 00' 
and has probably not been bottomed. 

I H' , .!"-1 .:1. 2 ' .J..:.4'· th I P 1 b t t .... , ..... ' .... h .o~es ~ , ~ , ana ~ are on e .. anoma y, u 0 ~ne eas~ ana sou~ 
of its center. 

I CO'TCT --~ TO "7~ . ~, .:... U::' _ 1, ::. 

t' I 7he Charleston Mine structure has not been explored . in depth. There is the 
possibility of economic lead-zinc . mineralization and also marketable 

I 
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I seric,ite from this structure. 

The ~ineralization in DD holes #1, #2 and #4 is widely scattered in 

I s~all intersections over 2,000' of section. The best intersection is 30' of 2.3% eu at 1800'. To prove up an economic tonnage of this type of ore (10,000,000 tons?) would be a very expensive proposition I a t this depth and with such narrow intersections. . 

~:ost co~~er mineralization in Arizona is associated with intrusive I:,O~ZO~i;~. porp~yry bodies.' ~inera~iza~ion spreads out fr~~ t~e porphyry ln~o ~he ln~ruaed rocks, WhlCh also, ln many cases, cons~ltu~~ ore. 

lE~e n~s~ at~ra:~ive.po~sibil~tY ~t th:. ~harleston pr~p:rty is that ~ .... e ' ~lnerallza~lon ln noles 'iT'1, -rr2, <no -rr4 may be perlpneral to a 

f
~Orphyry copper deposit. Such a deposit may, be indicated by the I. P. 
~o~aly centered over the mine area. 

I
-~ is suggested that the I. P. data be examined by our geophysical 
' epay~~ent. If there is any doubt about its validity, an arrangement 
s~"lOuld be :-:-,ade whereby we can check the anomaly on the ground by 

I differe::~ I. P. system. If the anomaly is ver'ified, a drilling program ased on the geophysics would be justified. . . 

I f it were not verified, the property would be still worth some ttention. However, it" could then only be explored by a dri lling program stepping out from the present, drill holes in an ~ffort to find consistent 

lineraliza~ion or the porphyry source. This might prove very expensive nd frustrating. The surface geology is ' of no help, being, in a horizon above the mineralization. 

I n~~ber of the porphyry copper deposits in Arizona have been discovered , as a result of the exploration of just such a situation as this. (Pima, Itssion, Twin Buttes, VeBol, Lake Shore ' and 'possibly others). 

I 
I 
I 
I 

End 

Q.G. W:'l.ishaw 
(Ed.) R. E. Wager 
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( ' LOCATI OH:- , Th e Charlcsto;l ru.nc is about 6X! miles sou~G'.'1cst of Tomb,;"' 

I "" \ 

stonc~ Cochise Co~t-y, Arizona. It is reached' fro!:!. Tombstone by 

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

'I " 
'J. • \ " O';'iNERSHIP:- This Dine is owned. by Charles Suiter of Phoenix. It 

", I < ":, .',' , ' has been under lease for several years , to the James stewart c6. 

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

I 
I 
I ," , 
I'(l{~] 

'I 
\ 

.,: 

The Heron ~ining Company has an option to purchase from the 

Jamos Stewart Co., which also involves taking over tho remainder 

'" of-thoir .obligation. to Cho.rlcs SuitcJ:'. 

PROPy,HTY:- There are t welve unpa tented mining cla:Lms, in the Cb.arle,§ 

ton group, located by SUiter, and eiGht additional 'claims are 

included in the . contract which vJerc_ leasedby 'the" James St ewa...-rot .' · 

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

in section 36, Township 20 South, Range 21.' East, C.o,chise County II 

Arizona. . .~', . ~. : .' 
.. '. ...~ ... ' . . 

. ' '.: . 

HLSTORY:- Suitor's twelve ori~inal claims were ' located in 1928. 

, ; 

I " 
t 

'. ' 

:$PQradic attempts to Vlork . the lead and 'zinc ' ores were made in ' the . ' 

ti~k.~ieSt but, the first serious mining was done by Suiter in 1949. 

He had a cr~<l:.a ' mi1l and shipped nixed lead and 'zillc concen.trates. : 

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

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

J ' 
- .... - - " 

"I , t ' • 

, \ 
L 

< , - " 

. ~ . 

" 

Ho leased';: th~ . property OJ:' gave ittmder option 'to ~everal co::npa-
I . 

. nies, among whom were ' Nash 'and .Vogel, ili ,1.950, and :Ryan Oil :' Co. ·~ 

in 1952. Both of these " c.ompanies diamond dt-ille'd the property·, 
' . 

. and Nash an<; ' Vogel in addition put down two chrun drlll holes. " 
~ . .' : 

ThG records kept on Ryan Oil's holes viera so poor as ' to be ' ot " 
, , 

little valuo. but tho' Nash and Vogel records were well kept and, 

. . ~ 
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of considerabl~ value. 
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Suiter had wo,rkod 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 con.sumption. He had six aha£ta, 

the deepes~v being 104 feet deep on a 552 ilicline, and several · .. 

hundred feet of levels. The writer visited the Charleston Mine 

in 1955, ,but even then many of the workiP8s \'lere inaccessible or 

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

lead andz~c, Suiter discontinued his efforts. 

·In 1956 a 1!r. Spencer undertook to develop the. property, and' 

started an open pit, removing about 60,000 tons of pverburden, 

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 operated the mill., and built and rebuilt ':': .~ . ,: 

several times a ' plant to recover the sericite. Their ope;ration.· .. :.:.: 

has been unsuccessful due to technical difficulties and poor 

management, and they were never able to produce a sale.able 

, sericite on a commercial scale. 

. In 1958 Consolidated Minerals, Inc., · purcha~ed several hundred 

tons of sericite tailings from the tailings 'pond 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. Cleaning of tho 

sericite was carried out using dry processes" but these processes 
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have not oeen available to any subse~uent operator of the property. 

In 1962 Heron Mining Conpany core drilled th~ · property, and due 

to usiDga larger diameter drill end. special. precautions to . 

ensure good core recover,y, a good idea was obtained for the first 

time of the structure of the dcposit$ plus an approximation OI 

the reserves ove= a l~ited stretch of the vein • 

. GEOLOGY:- T~o types of igneous rock are revealed on the surface 

/ . 

a.."'1d through the diamon.d drilling. One is a porphyry. pro baoly' . 

intrusive, lmown. as th3 Uncle Sam Porphyry. This rock con.stitutes 

the hill im~ediately south of the ~ine, and the enclosing rock of 

the ll1ine itself'. Tho other roc~ is fine gruined and dark C;reenp 

and. is probably an andesite. It constitutes ·tll.e . 1'oot wall of 

the vein and is ex;posodon the sU!?~ace north, ·east and west of 

the mine. 

The porphyry D when :fr·esh, is · dark · greon with abundant phenocrJsts 

color through grey-:-green to white, t~e · lightest · co16red varieties 

b~iD8 silici~icd and largely al~e~cd to sericite and probably 

other clay ~rals. In thi3 nJ. tered phase ,the iron pinerals . 

are ~orc or less completely converted to pyrite, ' whichis finely 

disseminated. throUbh tU$ ~ock. 

In places in the drill 'coro t the porphyry appe~s to have been 

- brcccieted and rccomcntod. The contact w~ith the andesite, as 

seen in the corc, is not sharp, but appears to be ~r3dational. 

Possibly this ne.ndesite tt is an intrusive dike into the porphyry, 

intruded ·prior to complete eo11difica~io~ of tho por?r~·y. Its 

color is dark ereen, sonetimes with reddish strce1tn, and it is 
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uniformly fine grained • 

Rocks which have been identified by other e;eologists a.JJ "rhyolite", 

are thought to be nothing more than light colored altered phases 
'- ... 

of the porphyry • . Lit-tile.or no original quartz was seen in any : of 

the rocks at the mine , although there is som.e vein quartz asso'ci-

at0d . \7i th the serici tc lenses .• 

Giluly ms mapped a maj or East-V/est fault which passes through 

the Cuarleston mine area. This fault is supposed to b~ at lOaSt 

one mile long. It is doubtful if any of the holes drilled on the 

property penetrated this fault, and in the eil.ent the fault repre

sents the foo~{all 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 wastedumps in this area the under 

lying geology cannot be seen. ' 

Within the zone of altered porphyry, which is at least '150 feet 

wide and possibly as much as '. 400 :feet wide, is . a narrowe.;c zone . 
.. 

containing overlapping lenses of sericite. These lenses are ... .. . 

. " 
.' 

scattered through a width of about 120' of the most intensely . 

altered porphyry, and forril a mineralized area which is continuous 

along the strike for al least 600 t, in \1hich the total thickness ' "' ; 

of sericite lenses varies between about 10' feet and 30',and 

vlith mineable widths varying between 5' and 25', The individual 

lenses vary from a mere seam up to 17' in thickness, and with a 

m.a.x:im.um length probably around 150'. The zone of lenses dips 

about 600 to the south. . ~vidence from a churn drill hoie shows 

that the s 'ericite lenses continue to al least 305' t and there is 

" t: 
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reason to bellovethat at this depth the vddthof the lens zone 

and the number, of lenses \7i thin it are increasing. 

The lenses themselves show a ,sharp contact with the altered 
.. 

porphyry. They consist in pure white fine grained sericite, 

which by weight constitutos from 25% to 60% of the mass.inpreg~ 

nated-with a fine dissemination of minute euhedral pyrite 

crystals. and often, in addition, galena and ~phaleritet 'which 

is coarser than the pyrite and may reach a grain size of one 

, inch. Individual saEples may assay 30% - 40% Q.ombined lead and 

./ ' zillc, and mineable widths ' of sericite assay,ed up to l5~b combined 

metals. However. some sericite zones showed no lead and zinc at 

all. In addition to sericite, pyrite, galena and 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 

when a piece of it is placed ill; a glass of water , it will quickly, -

' disintegrate to a fine slurry, the heavier minerals settling to 

the bottom. 

The altered ;t'ock enclosing,the sericite lenses also contains much 

disseminated pyrite and e few 'percent (8.5% in one sample) of , 

sericite. Iy may contain some lead and zinc, too - the richest 

sample of this material assayed contained .62% lead and 2.90% 

zinc. In general. however, the altered wall 'rock is barren of 

lead and zinc. and ' the only commercial concentrati'oIls of these 

metals are confined ,to ,the sericite lenses. 

Silver is present in some of the ore, but apparently is limited 

to one or two lenses within any series aCross the vein. Silver 

--values of 2.4 and 2.8 ounces per ton were tound in two lenses 

having relatively high lead values, but other lenses .containing 
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'comparable values of lead sho\']ed no oilver al all. 

,EXPLORATION:- Of the holes that produced useful information about 

the orebody, Nash and Vogel drilled five ' diamond drill holes an4 
one churn drill hole, and Heron rflinll1g ' drilled five di.amond drill 

holes. 

Nash and Vogel t sholes sui'fered in tha"'G they 'aero all vertical, 

whichls a poor angle to investigate a structure dipping 600
• 

Moreover, since they were seeking ocly lead and zinc, the seric-ite, 

which was 'the ptincipa~ object of Heron's exploration,Vlas men-

,tioned only in passi..r..g. II 0 assays were l!ltlde of the sorici te J and 

core recovery was poor precisely in the portions of the holes 

contt'tin.ing'sericite. Rohert Teten, th.eir 3eologi~t, did anappar-

ently ccmpetent job of logging the core t hey did recover. 

Heron Hining's drill holes Vlere 'all drilled at a dip of 450 to 

the north, 'thus intersecting the structur'e only .15° away :from a' : 

"'line normal to it. This means ' that intersected widths differed 

, by only 3.4% from the true widths. Hole size was mostlY IiK. 
I , . 

., alth?ugh it was' necessary to reduce to EX near the bottoms of " " 
'f ' , 
, holes 7 and 10. 'Drilling mud ,,'.'as used th.!'oughout the o:ce zone, 

and when it was discovered in hole # 7 that tsuperior recover.y of 

\ 't;he sericite itself could be acco!!lplished by . usii:le; diesel oil as 

) / ~a drilling fluid, this procedure was followed vlhenever sericite. 
" 

, , ' vras intersected. As a result. the core recovery in .sericite was 

around 90%, and in the altered rock at least 98%. ". 

The experience of the drillers was that after penetrating a 

serici te lens t when Jche rods were removed from the hole for a 

few hours or overnight, the sericite would swell up end squeeze 

into the hole, ~illing it. This sericite would have to be 

;. # 

": 
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. -"Uled out of the hole again in ardor to get the rods back: do\,m. 
f,-

to the bottom of the hole. i , 
,r{\ . 

The lo.cation of the holes drilled is shown on the accompanying . , 
. r . 

map. Hash and Vogel 7 s holes are numbered 1 - 5, and Churn P;C.ill 
. ' i : ' 

Holes f~ 1 and # 2. Churn Drill Hole II 1 was abandoned befo~~ " 
. . I \ 

reach:i.ug the ora zone. Heron Uining's holes ore ntclb0red II 6 \ 
; . 

f .: 

.to :". # .10. Scc'tions of all the holes are also shO\'l!l, a1tho~h :£n . 
. . : \ ". 

the case of 1.1 1 - /1 5 the information was rather vague an~ thO .- .\~/ . : ,: :t ":': . 

results are infe:::-red. · 
V ' . : 
:~. 

'- " " 

ASSAYING·:- Representative pieces of the sericite core Vlere · dried '.i 

and their speci:rlc gx-avi ty dcte~"I1incd, in ord.er to establish the 
.. 

ton:ue.ge :factor for the nerici te. ~Ul sericite core was then .' 

dried, crushed, quartercd t and assayed fo~ lead, zinc andsf17er. 
. I : 

Then portions of each cr'l!.3hed. sample we~e dissolved in wa.:1Zer, and 
; ) 

the resulting slurry decanted, dilutizJ.g the remaining slu<fge arid 

decanting repeatedly until no easily soluble sericite ,remained in 

the sample • . The resulting sericite suspension was allowed to : .. setYle 
.. 

dried, and weighed, giving th~ percentage sericite content of each 

core sample. 
. . ' . 

ORE RE:SlmVE CALCULNl'ION;- In . determining which of the sericite 

intersections constituJ~edmineable ore, the arbitrary factor' was 

used of $ 25.00 per ton combined e;ross values of the .sericite·" 
! . . 

lead and zir:.c. .over a width of 3 ' feet ~ as a minir:lUm • Lead vias 
: . . 

calculs:l;ed at 9}f cents per pound, zinc at lIP' cents per p,ound, and ' 

sericite at S 100.00 per ton, the price at \'lhlch this ·pro~'.lct was 

sold by Consolidated Minerals. 

. It was assun:ed that e.1J. the blocks of oro extend to ade'pth of 305 

feet, the grea.test depth at which a Ions o:f" sericito mis found .in 

Nash and Vogelts churn drill hole No.2. The height of ·the soveral 
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blocl>:s varic3 accorclir..f) to the 8.J.llOuntS removed in "Ghe open pit 

and by.tm.dcreround. min1 D;E. Tl:!c .orehody was assumed to e:t.:tend 40' 

each East Cill.d Wes"G beyo:1d halos If 7 and If 10 respectively. 

Since c..ssey data on ~~o. 10 hole '1l'laS not aveilab1e at the tue of 

7;r:Lting this i'C~0rt t . a grad.e of yi load, 3.7% zinc. snd 36~b 

.::;~.r·icite':.1D.S ClGs~ed, which is the weighted average grade of' the 

cther ttre~ holes. 

Intersec-I;ion by one drill hole t under -

t~ese conditior~, will not result . in a blocked out body of 

pC$itlva ort3. lio\,/(;ver~ it is .r'E:liSouab1e to call the ore thus 

O~y ora was cOllside~ed probable which was intersected by tho 

four Heren drill holes \'.'hich hi.t e.-:::I:'icite. Using as averc.ge 

specific gravity facto~ of 2.35, equal to 13.7 cubic feet per ton, 
i 

the i'ellowb.g · table shows the grade and tonnzge . blocked out· by - . 

each of the four holes: ,;' 

. Block Lead Zi..l1C Sericite 
No. Ton;L % I Tons % (..rons % Tons Gross Va'u~ 

· 7 35.000 2.98 1,040 ·2.04 714 41.25 1'-1-,400 $ 1.-801.700.00 

8 27.100 2.73 740 ·' 5.26 - ' 4"'5 .L. c.. . 30.8 e~350 1.303,300.00 

9 5,100 4.63 236 7.14 364- 58.6 2,990 1+27,500.00 

10 19~10O 3.00 573 3.70 710 36.0 6,870 959,200.00 

8~,300 .- 2,539 3;213 32,610 ' ... .::> 4.491,700.00 

MINniG;- Becz.use of' the narrowness of the lenses the only f0anible 

way of mjnirg this orebo~ is by underground methods. The oro 

itself ~&G no stre~tht but the wall rock will stand up well for a 

reason~ble p~riod of time. Probab~ a variation ·)f horizontal cut 

and fill with 'i;izill~u' support, or else of s(luare se-c stoping, would 
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work well. The ore is SO soft that di'illing and blas,t1ng 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 cap. be accomplished for " 

around $ 10.00 per ton of ore extracted. 

MTLLING:- Experience by Consolidated Minerals shows that the 

sericite can be readily recovered and purified from a cake 

. resulting from the set;tling and drying of a sericite Slurry-. 

This suggests the following flowsheet. 

The ore is crushed to minus ~ inch and agitated with water. ::.The · 

. suspended sericite is decanted and ' sent t? dew~terning. The 

heavy sludge containing all the sulfides is grovmd in a ball 
. ' ,. 

mill and. selectively flo.f.d;ed · to recover lead and zinc. 

. . , 
The dewatered sericite 'is dried,., pulve~ized) ' and treated in the .': 

! 

air classifier to. remove the very fine particles of pyrite and 

other grit that may st:i.ll remain, resulting in a pure, white, 

fluffly, highly salcuble sericite. 

, itl though this sounds simple, the matter of de\':atering ail.d drying 

the sericite is ' not simple. It passes through or .clogs· filters, · 

settles \vi th ex-'Greme slowness, Dnd doe~ not respond to treatm~nt 
. : .' 

. in cyclones. Batch centrif'u.gal precipitation Vlorks .well ,· but the 
I . 

apparat1J..s is very e:h.l?ensive. Other methods may '<lork better such 

as spray drying in a hot air tov!er. · This aspect needs . t9 be 

investigated. 

It is thought that the separation of the lead and zi.!lc . 'concen-

trates should cost about $ 5.00 per ton of feed, end the treat

ment of the sericite might cost as . much as ~ 20.00p~r ton of 

·1 
.1 
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sericite, ' but sincE) this cOlli3titutes only 36% ·· of the feed, the 

overall -milling cost works out at ~ 12.20 per ton. 

EC0r10MICS:- With mining costing $ 10.00 per ton and milling 

~ . 12.20, .the overall costs .. ':are $ 22.20 per ton. of ore. Thus, 
I 

the treatment cost; works out to be S 1,915,000.00 for the 

86,300 tons of ore. Considering the gross value to be 

$ 4.490,000.00, if recovery in the mill es 85% the net recovered 

valu9 is ~ 3.820,000.00. ' AI~er deducti~ mining and. milling 

~csts, $1.905,000.00 remains. About S. 400,000.00 should be . 

declucted,representiL.g the cost of freight and smelting OIl 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 a~lowance of 15% will allow S 600,000.00 of the 

profit to be put 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 

ore present in a strech of the mineralized zone 285' long and 

305' deep_ There is every reason to expect that this . same for- : 

mation sho~d continue in depth, to double or more the 305'. ' In 

addition, it is known that Nash and Vogel intersected 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, there 

is plenty of room for exploration, vith the promise of multiplying 

the present reserves by several fold. 
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'..!1COMMENDATIOHS:- On the basis of the presently established values 
',' '.. . \ . ' , ." 

.and the already 'developed techniques of treatment, the following 

steps are recommended for additional exploration and development, 

prior to constructing a mill and p'utt1ng the mine into production: 

1.- At least three holes should be drilled from the south, 

designed to test for the c~ntinuation of the orebody 

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 wastvlard along the 

strike, toward Nash and Vogel's IIola #2,. designed to 

, inte~sect the ore 150' below the surface. 

The total cost of this addition8.l drilling viould be 

about S 20,000.00. 

30- Test work should be carried out on the seri.cite, to 
. determine the optimum 'method o:f recovery. TMs should 

,·include study of settling rates and methods of drying t 

and cleaning of test batches of ' dried sericite vr.i.th 
. .~ . . . 

the au classifier. It is believed that $ 5,000.00 

would cover sufficient experimental work to lead to a 

final . mill · design. 

. 'r . 
> 
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Hole No. 
7 

.' 

9 

. 10 

( 
.... 
.:.. ' ...... ..... 

CH.PJILESTOH 

Illi.ROn iHIuner CO.' 1:iRII J.J HOL1!~S 1962 . 

115-117 
120.4-1259 8 

171-173 
296-197.5 
203-220 

111-113 
15'!!-165 
169-172 
201-206 
206-213 

213.4-213 

138-1~·3 

15&-159 
165.5-17,0 . 

179-185 . 

ej Pb ~~ L'l1. 
" ,,,!, Sericite ! 7'-' 

all Tro.co 29.5 
.02 0.0 59.5 

, -7 _.:; 2.94- 35.9 
5.15 7.32 25.0 ' 

3.89 . 2.12 37.5 

.03 . 0.0 27.0 
. 2.15 2.96 31.5 
2.ll 6.50 ' 22.5 

3.88 10.93 3l l-.5 · 
.. 62 2.90 8.5 

3.27 3.78 30.4-

/ . 

L}.63 . , 
7.14 58.6 

/' 

(llit old mme openjns. Thiclmcs5 
ansumod fro~ oldundorground data). 

. -. 

, 
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REPORT ON THE CHARLESTON MINE cJ - '2 ~ (..; 1 

Tombstone, Arizona 

INTRODUCTION 

The Charleston property consists of 12 unpatented claims, 
~mprising 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, vas carried 
out prior to acquisition of the property, in 1947, by the 
present major shareholder, C. H. Suiter. Mr. Suiter and 
several leasers further developed the property and have 
sporadically operated it, up to the present time. 

Nae of the original shafts are accessible at 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, tvo 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 vorkings can be inspected on this 
level. 

PRODUCTION 

The total production to date from the Charleston property is 
approximately 3,000 tons, from which 1,340 tons of lead-zinc 
bulk sulphide concen tra te were shipped to the s mel ter. The 
arithmetic average of the first 23 of 26 ore shipments vhich 
constitutes this tonnage is: 

1.45 0%8. Ag. 0.76% Cu. 9.60% Pb. +3.7% Zn. 
~~ 

Neglecting milling losses, the calculated average ~ the 
mine run, based on a ratio of concentration of about 2.3 to 
lis: 

0.6 O%s. Ag. Cu. 0.3% Pb. 4.2~ Zn. 6.0~ 

It should be noted that the ore vas mined somewhat selectively 
and the true average may be as little as half the above figures, 
although the ultinate grade viII probably lie somewhere between 
these tvo e~tremes. 

GEOLOGY 

The Char1~3ton mineralization lies in a strong - east-vest 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 4 The upper member is variously 
termed a quartt 1atite tuff or, for identification in the field, 
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a rhyolite agglomerate. Outcrops of rhyolite may be found in 
zany places on the property. 

The quartz latite tuff member has been estimated from 900 to 
2500 feet thicK and the underlying andesitic member 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 
known as the Uncle Sam formation, outcrops continuously from 
about a thousand feet north of the mineralizad 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 which 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 hil1immediate1y south of the mine 
appears to be 1acco1ithic, as the anesitic 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 wide zone of reverse 
faulting is sugge8t~d. 

~ithin this zone of faulting intense hydrothermal alteration 
of ~he andesite has taken place, the strongest metamorphis. 
occurring a t wider 'zones of shearing, which are apparently 
related to zones of northsouth 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 p~edominantly 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-iinc mineralization can be traced 
on surface for a length of 300 feet. The average width along the 
zone 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 G eorge No. 5 sh aft, sulphide s a re encoun te re d 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 west of 
the main zone of mineralization. There is some oxidation of 
the 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 ore 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 low 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. 

~t 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
gJround mining would b,e ground support, especially on those workings 
below the water 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 
involTe 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 
Mary 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 
remaining 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 flows 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 
w~th the calculations. The grade of · ore mined in the past by 
selective mining ran: 

0.6 ozs. Ag. 4.2% Pb. 6.0% Zn. 

r 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 selectio~. Thus the calculated 
grade for ~he ·mill heads is: 

0.4 0%5. 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 
froa the following: 

80% of the gross silver 
60%" " • lead 
50%· " " linc 

value @ 90¢/oz. 
" @ 15t¢/lb. 
ft @ ~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. 

~ ' . 

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

\~ 
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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 a~ ve11 as in parallel shoots, even 
though the prospect of mining the whole by open pittirig does 
not appear too good. Any mining in the walls, of course 
would result in a lower 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 following 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 
Milling 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 bea 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. 

Using the minimum profit figure, the net operating profit 
on the indicated ore amounts to $280,000. This sum falls 
ahort of amortizing the propert1 payments .and capital ex
penditures. Payments call for $3500 down, ,15",000 in three 
aonths, $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, $200,000. Thus using the minimum 
profit figure the ore in sight falls some $230,000. short of 
~he 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 
risk of the Tenture, the difficulty of predicting the profit, 
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and the importance of knowing more about the value and the 
.~etability of the sericite by-product; the first tva of 
these.consi~erationa are more 'or less dependent on the third. 
It ia likely that a market survey run on sericite would 
anawer .any of the questio~ however, as an added expense, 
such 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 enought 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 co mplete preliminary exp lora tion, a s 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 are 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. 

}(ay 2, 1957 
Tucson, Arizona 

~e.pectfully submitted, 

Lawrence Adie 

I 
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AMERICAN SMELTING AND REFINING COMPANY 
5OUTHWE5TERN ORE PURCHASING OFFICE 

.'0 VALL~Y .AHK .UILOIHCI 

TUCSON. ARIZONA 

May 8. 1951 

Mr. Charles H. SUiter, General Manager 
Char~tRon Lead Mines Co. 
Tombstone, Arizona 

Dear Sir: 

Enclosed is Demin~ mill schedule for ore . 
you are producing at the Charleston Mine, assaying: 

. Gold 
oz 

Silver 
oz 

1.80 

Lead 
c' 
JO 

13.80 

Copper Zinc 
% % 

1.25 21.02 

Cars should be consigned to American Smeltins 
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 freieht charGe from 
Tombstone · to Asarco Nill on this grade of ore is 
about $3.50 per ton includinG tax. 

' . 

Enclosure 

I 
...-~':7s very trul~ 

/ /~Ci~~4/ 
L-../ REED F. ,WELCH 

( 
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R.1<.: PORT ON CHJ.iLES'I'ON L!J.D KINE. 

' .. 
Pur.-uant to requeat I han aade un eDainAtion ot the Charleston lAad 

~1ne for ·the purpoM of detendn1.ng t b. t.asibility of denlopirli and equip
ping the properly tor production, and the . expected ecotlallica \then in 
production. 

The property cons1ste of t*lTe 'Unpaterrt.ed ain1.nc call .. and 18 loca~d 
5 mil .. 80Ut.hweSt. of Tombstone, .lrilona., and u ovned by Mr. Charlea H. 
Suiter of Tombstone. 

The terrain consist. of a Md ... " ot TOleanic tlava, or1g1.nal.ly' rhyolite I 
latlte, molUonite, aM allied phA ... J, that han been higtUy eheared, · alt.erfld 
and faulted. J. ~1n east-vest fault u:poeo. an old and one. underlying grano
diorite ... a. on the south wh1ch tOral/l a definite banging-wall for the sheared, 
&ltered, and ai.n8ral.1ud bect. ~litel1"to the north. 

J. sone eoae 150 tNt wide in tbl'" beda, paral.l.el.1J::l& t.h.18 J:l&in tault, 
has been 1nTaded by inat.ruloIUI of .~I.Dera.ll.s1n« POl1>h;rr7 c.uaing Jdnor fault6, 
cruah1.J:lg and lhearing, and 1.Jlt.enee ~rdroth.rul. act1on. 

Tbu ~othenl&l. act1.ou haa \)e.,ln eo 1ntenee that the ~11 te has been 
alAoat cozr:pletely altered to Mr1e1tl', and at the .... tiM leid, linc, copper, 
and iron sulphide. were deposited, t 'C>ietber with flIm&ll. amounts ot gold and 
silTer. Later Tolcan1c tlows of a baaalt1c t.1Pe oaee cOTered this terrain 
but. han been alJIo.t coapletelT .roded awa;r, expol1ng the aboTe mentioned con
ditione vh1ch ven or1l1nally tOl'Jle~, <S.ep in the e&.rth. Heeles or Tente of 
!l0IIt@ of the" later .xtne1nl appe.t,r underground and on the surface. 

The b7dr0tbenul act10u uh1btt.d hare are the .tronge.-t I baye eTer 
ob .. rTed &n)"VbeN; The Mr1c1t1sat1.on U "ry ccnplete and .xt.ms1n. 

An aNa in the aboTe C()nd1tlon l lSO te.t or more vide and 400 teet or 
.ore long, ba. beell t air 1.r vell prospected bT one oburn drill bole, .340 t fie t 
~ep, "T.rU ah&tt.. up to 100 t .. t., 400 te.t ot dr1..tta and oroaacut., and 
best of all the actual. a.1.n1.na of e<ne 2600 toM froa deTel.opaent work. 

The aizMral.1Md area bowYer, aq be ~b larger than the d1me~lon.a 
... uaed abOn. To the .a.t the foneat1on 1.a C&~ bUt va. encounter.<! 10 • 
power pole hole. To the w.t it op.ne out atain after being p1nche-d down by 
t he granite plug. The a.s'UlDed foot.val.l to the north, an and •• t te dyke, 1'1&.1 

vnly be • f.1ee vall, and the IIl1.neralbatlon may recur !urt.her nort~\ \o"hI'J~ 
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Charleston Lead - P&&e 2. 

it 18 cOTered with 100M graTell¥ overbv.rden. 

A further int.erest~ point is thAt the 1n8tru.aln porph;rrr a1neral.lure 
Are or the copper ,producing t..ype, a1rl1lar "to But... Wl1Ue ~. copper con
tent of the C~lA.ton h onlJ' about .~ ~ of our beat copp,tr ore-bodies 
in Arizona h.a..,.. a capping or margin law 14 copper but b.1gher 1,Jl lead and d.nc, 
a.nd at ~ depth or loeation in the Charleston formation there could vell be 
ilnporUnt copper ore-bodies. 

H1stoa 

The .ine has been ~ad.ical.lT denl~d and operated tor MTerU years. 
Before the big drop in tM prie •• ot lAad and line in 19$2-), Mr. Suiter had 
built a eaaa.ll vaah1.ng plaJlt a.nd vas pro!lt&bl,r treating hUore bJ' a Tery 
sinlpl.e vashing proce .. , and shipping a crude, 1Ili.xItd, .. a1-eoncentrate to 
cueto. M1..l.il. ThU operation will be Jl4fttioned in 110" detail tttrther on. 

.it that t1.JM he .... obta1n.1.ng hi, ore tro. underground deTelopment wort. 
Because of the al.1.elc, poea.,. natun ot the .. riclte, ~rground worl:1nga 
are d11'f1cult to bold and a1n1ng e.xp8n.iTe. Unde~ Id..ning .hould not 
again be attAlmpWd in the .. r1cltA &oDe. the eoabinat.1on ot e..xpenain .1njng 
and the drop in _tal pric.s shut Kr. Suiter down. It bu not been until the 
laat f.v IIODth.a that the price . ot lead an::l .ine bu again riMn to change 
the picture. and there alao appNn to be a st.ron& aDd grow1ng aartc.t tor 
the eer1cite as a by-prodw:t. 

Howenr, the 0nl:T t .... lblA or eooDOll.1c vq to aiDa tbe ore~ ... 1a bT 
open p1t fraa the eurtace and u there 1a .a.e )0 teet of TalnelA .. on.r
burden, sUch a.n opera tlon requ.1.re. t1naAclnc. 

J.. coaaerc1.al h1&h TOl.~ powr 11M oro .... the propertT and_lUllple 
power can be ob~d at re&Uar ratA •• 

Mr. Suiter baa obtained hU .1111ng water tro. • aba.llow ~ v.lle 
No __ bt. drilled wen. out OIl the n.at. would prorlde upl.a vater for: a l.ar&er 
mill. 

. SenD ot tha e1&bt. .u.. or road to Ta.batooe 18 a ,00<1 e,ounty road, and 
the ODe .u.. ot prlntA road 1a .utt1cUDt,. 
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Ch&rleeton Lead - Page 3. 

Probable TOnn&&! 

J..8 .t&t.d abaT. the polllibllit1.e. or ore &r. praetiul17 -unUJlltedJ but trOJll preHnt deTe1~nt it ..... reaitonabJ..T eu-t.&1n to ... ~ a bl..oek of ground 150 tNt north and south, by 400 t .. t. ... t and. we.t; br 125 teet ceep ~l..ow the oTerburcien, would IWl.D an open pit. Th1..a would amount to 625,()(X) tone. Deducting 20% tor ura1neraH'Md -horsei- and bUren intru..1Tee, 
80me of which could be se1ectinl.T aboTel.led and hauled to va.te J vould l.a,.. 
8. net tonnage in nc:h a block ot 500,000 tona. It auat be understood that 8uch e/ltblAte, though reasonabl)- certain bec&.un ot erl.at1ng denlopnent and nature of the ·ore occurrtioce, 18 still not tecbn1.ca.l.l.y ·poe1t1n". Thi. J:18.tter vill be f~r dUcueeed under t.he beading of -,.&lues-. 

The eeric1te gangue cccpletelJ- d.i81nte~ate. on contact vith v~ter, 1I\Iik~ a clay alurry vi th the Jdner&l .ulptd.de. treed. 

Kr. Suiter'. plan t consut.d only of • druIl vi th bl.ade. 1ria1de (l1ke a ce.ent .1.xer) followed by _ emall e1 .... 1t1ar. The undernow troa the clu.U1.er carried 25-.30 % c<Bb1ned metallic nlph1de. and vu bh ah1pp~ product. The onrflov troa olud!1.er ... nm t.hrou&h • loq tro1l&h with partitlona and thence to tail 'nc poDd. The -bMT1e.· e&Ulht. by the r1!n •• were added to the ah1J-enu. 

This 81mpl.e proce •• ach1.....-.d oyer m extraction but the Mrl..cite va. not .u!ficientJ.:- cle&Md ot iron to be marketable u ser1eite, and the ~ concent.rate atill had to be Hnt to a cueto. Jdl..l tor further concentration .. 00 the separation ot lead and sine. 'I'hie va.. costly ... _ table below will .hc.w. 

For a new a1.ll the general n..ov .heet would be _ griasly but DO cnuher. A. large blade· or log vasber, t01..loved by an 0"1'.11.. olau1!1er in open circuit. OYerflov. fro. ala.u1!ier to an Hwlphr1u apira1 and _to cfclonee which would glean tbe last of the Mull 1e IUlph.1dea. Underflow ~ clus1!ier together with concentrate !rca ep1r&l and cycloDes t.o a small b&ll. .u.l and thence to d1.!fer-ential tlotat1.on o.u.., reaulting in clean lead and linc concentrates which u. .hipped to aelten~ 

'alv.e. and 1eonoa1c. 

Three .. thode were u.ed to ct.te~ an _.,..rage aseay Yalue of the .boTe eftttu.ted balt' ail.llon tona. None ot theee Mthoda, in it.ael1', could 
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Ch&r1elfton Lead - Page 4 

t ·e considered entinl.r aocuratA, but when all the .. IMthOda check each ot.~er 
close17, t he onrall reeul.t should be quite reliable. 

(1) The 8- churn drill -bole _h1ch reached a depth or )40 te.t vbere it 
cu t the a.nde.1 te t ootval..l. 

Thi. hole .bowed ore tra. .;)0 t •• t ot top to botto., and .. 1 t vu 
vertical where.s the oreb0d7 dip. about 70 decrees, 1\ out across the ore 
u well as attaining depth. Log and 8&q)le. of thu hole were taken by Mr. 
Sui ter while dr1]]1n~,and log 1. aya1lable. I sampled the .~ of cuttings. 

(2) -Sampling-o! all \Uldergro\l.Qd working. pe r auq aap. (CcrpJ' of a."7 
Mp ava1l..able.) . 

. Thill sampl.1.nt v .. not ot»clcad bT .. but ~ done b7 a reliable cocpa.1l,)", 
but workings and th. rlaual quallti •• of the ore vere eum 1t»d by M. 

(J) The re sul t of Mr. Suiter I. milling of all,. ore eom.1.ng tratft under
ground vo~. 

In th1a cue I cbeebd th. tonnage that aueh work would baYe produce<t.
~a1nst the to~e in the ta~. pu. - . ~a1..Jut tM ratio ot coocentratlon
against the tona ot coooentrate. and their _tal oontent per ..-tt.l.aDent 
abeets, tUe ot which 18 aTa1lablAa. ill ~ ot theM .. thode produce 
approx::1m.atel.r the ..... renlt wh1ch 1a a. tollOQa 

Gal~ - traoeJ suTer 1.00 os., Copper .~, Led k.OQC. Zinc 5.50% • 

At the preHnt price8 ot lead (~) and linc (12.51) the .. metal. taTe 
a net n.1ue, roB aiDe, &.!tAr deduot~ tre4':ht, melter charge., and other 
-deduct.·, p~ unit (1.0% or 20 lbe.) ot *1.56 tor 1-&.4, and ,.86 tor linc. 
Copper vould go with the lead and be pa1d tor at about. 20; per lb., unless 
t~re were auIt101ent quant1t7 to JM.ke . a separate copper concentrate. 

The real nlue of the abo,.. ore, atter be1.oc reduce4 to .h1ppabl.e 
concentrate. ~ thererot- be .. toll.ow •• · 

Gold (hT qUantitT po.e1ble) 
5U ... r 1.00 os. • .75 
t.ad U% or unit.. • 1.56 
Copper 10 IN. • 2<¥ 
Zinc 5.5~ or unit ••• 86 

0.00 
.75 
6.~ 
2.00 
4.7) 

lA'I& 

Froa uu.. aTer&ie we ~1lld aaJc. an a.croae-tM-board deduction ot W 
tor unayo1dable d.1l~1oD aDd other OOm.1..Dg.no1e8, vtUcb l.a,... a ftlM of 
m.oo per ton. 
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Cb&rluton Lead - Fag .. 5 

WhUe the Jrllllng process ~are to extract alJDoat 100% o! the metals, 
& general deduction tor mill loa&ea o! 'about 10% should be provided, leaTinb a 
finU. net .,..lue ot $10.00 per ton at preMnt Ntal pr1ce •• 

To this ahould be added 1.n7't~ rec'1Ted tor the •• r1c1te - eee later. 

Operating cost.4. (not 1neludin( capt tal. COlta) will Ta.ry grea tly aceord~ 
to the et!1c1eocr ot the MtUp and the .ise of the operation. Belov are ginn 
two table., OM repreHnt1nc the UN of Mr. SuitAr'. palt and present setup} 
and the other repreMnting what .hould w done nth a proper IIlill tor 150 ton 
da1..l7 (24 hr ... ) crude ore an1 50 ton. d.ai.l..T tor regrind and tlotation. 
PreliJn.in&ry str1pp1nc 1. conaidered ... a cap1tal expenee ard not included in 
operating eo.t., but lubeequent rtr1pp1nc, on a basis or 1.5 ton. (val!Jte) to 
1.0 ton6 (ore) 1..8 1Dcluded in oper.t~ corle. 

Item Suiter Hill (SO Tons) 

Stripp~, m1n1n;; and 
deliTery to mill ••••••••• 

Hill1.ng •••••••••••••••••• 

Shipp 1.ng to cuatc. JIi.ll and 
rem1lling (Basta. $9.00 per 
ton for eeza1-eonc 'tao ) ••••• 

TotUa 

Prot1t on $10.00 per ton 
crude ore ..... ~ •••••••••••• 

.so 
4.00 

2.00 

).00 

9.50 

.52 
10.00 

~omplete Hili (150 Tons) 

.50 

2.00 

1.00 

0,00 

3.50 

10.00 

OVIler. 

It v1ll be DO tAd that. in the t tea or .tr1pp1nc and I1in1.ng the co I ta are 
the ~ N!gardl..e •• o! <1.&14 tol'1D.l.&e. ThU 18 beeau.e I baTe considered in 
each C"8.LM giT~ a oontract to partie. proper17 equipped to excaTate and pile 
behind the IIli.ll a eoneiderable tonna&. at a tiM. Tbil would aTOld the pur
ChaM of INch expetl8iTe equipment and perwit the UN of ecoDOlll.l.e beaYT equip
meot. 0bT 10 u. 17, in either ca .. , the ('o.t would be approxilaately ttl. NJOe and 
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a hould be done vi thin the f'iKur'e IDe n t.1one d. 

The above figure. ahaw that. an onr-a1Japl1!t.d a1ll 1. not pract.1ea..l 
under present. lbetal pr1e... HO¥eTer, the pr.s~nt JIl1ll, with cerUlin 
addl tiona, voald uke an ideal te IJt or pUot. plant to obtain posi tiT. 
IN t&ll urg 1c&.l data, be! 0 roe d.aa1gn1ng a f1Aal m1.ll., and to 0 btaill po.1 tt Te 
aTerage Taluee b.r .1ain, Larce ~la. and .'11'n, 'tne.. 

SERlem. The Mric!te &%lgle 1a 1nt.ri&u1n& and- haa uUneiTe 
po8e1ibilit1Aa. It 1. not poa1t1Te. Ber1.o1te 11 a Jd.croacop14 l1 .. d .a.caTlte 
1II1ca, an alUJll1nuit IU1catA, with a 11.ll::T, &reasy feel, 1ft. tal.o. The 
an.alJ'su of t.b4 Cbai-a.toza Mr1c1te, Vhieh corre~ elo"11' with tbe 
theoNt1..Cal\ (&Dal.t.U 'a1"&1l&ble) i.es ' 

S102 - ~.25%J ~O) - )6.5%. other oxidA. - U/~J Water 4.5% 

~ric1te hal_T&rioua u.s in indust.ry and Us in increasing d(!llLln4. 'or .oat 
u~.s it Brust be iron tree &.Dd Mr. Suiter, with h1.. crude 1Il1ll, hal neTer bMn 
a b 1" to reIllon &ll. the iron. " I &lI quite eure tha t it can be clone. 

The aarket for eer1e1te 18 one of ,negotiation and contractl. It 1a a 
tact that no uer Y1ll -talk bu.a1De •• - antU T~ baTe a ~atQt. ~. 
Once luch _a nppl1 1a e.t.&bllahed, &Ad a c,onal8t.nt. quality proTen, one M.'T 
tnter the f16l.d through ~t aa1.e. or brokers. It. •• eIlS C4lrtain that at 
lust a considerable quantity of the .. r1eit ... tre. the Charleston ore could 
be sold at ,cod prices. ApprorleatelT 75% of the crude tonnqa.,uld be 
"r1ci~, and wch infonutlou u U an.1lable on prices 1nd.1c&t.e. a nl.ue 
ot ~lO.oo to $30.00 FOB raUhead. It.. Talu. to the Charleston aight .urp&SI 

that ot the aete.la, but. ~UM of ecee mcert&1nt1e. 1 baTe bOt lDcloo.d 
it at all in profit eat.1matil.. The pUot. plant test. runs, recOlllMDded bel..JllV, 
should cs.f1n1te17 e.t&bliah this feature. ' 

RecommeIXia tiona 

~, 1.D a .1tution IUOh .. thia, one wcnald tiret. drill a 
.u!f1c1ent area to po.it1'ftl7 deter"llli.De • tonnage and gra~ to varr&Dt .tripping 
and. opening up a pit, and t.ha bu1ld1nc ot a wi table 111111. au t dr illing ha. 
been found to ~ cU!t1cult &Dd unreUabl.e at. the Cbarleaton. A. ."tated abo .... 
the ore pract.icellT clUeol.~ in water, &nI1 it 1a too aoat. to dr1ll drT. 
In putt.1nc don t.M &boTe .. nt1oDed chum dr1ll bole about 40 t.n ot the 
botto. at the bola wov.ld till up OTer night.. Mot. kDovini where luch ealouih1nc 
oft- OaM. tro. aake. lUpus unrel1abl.. !nd. tM be&TY part of cuttiDe. 
haTe a way of vork:1.ne into the pore. instead. ot beiDg pwaped out. Core dril 11D, 
produce. no core. SeeainclT the only auocees.!'ul way to drill would be to 
follov the bit 1JaedUt.e17, or ..... n ,.. ••• d6 it, with c .. ~ - and auch would 
be quite expene1Te. 
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Charl •• ton Lead - Page 7 

It 18 fortunatA in thi. caM that. the overburden could be l'el'DOyed 
from a pit "bed area ctwaper than ..... ooald be drilled.. 

It 18 Jq r~odat1on therefor. · that t1,r.t the oftr~ be r.lDOT8d 
trC1l'A /SUch an area, alu ahoVn on •• tch,' with a bulldoHr. s.eondlJ', that 
trenohe. be put ... ro •• t.h1.e n.r1pped ~. with a aluaber .. <Seep ... po •• ible 
(probab~ 25 tNt) ald that the p~ ti-aa the •• t.reDChM ~ qed a. 
Sanq:>l..el and te.~ _terial in .. pilot plar1t.. Some shallow dr1U1D& ~t be 
done fro. theM t.reQC~. (8&1' 25 t .. t.) · to" turt.ber poa1t.1""lT pron 
juat1.tiable tonnac.. . 

Mr. SuitAr's pr.Mnt. a1ll abould be aUIJMnted by a' la.rcer vater t.a.nk, 
a Humphr1.1 Sp1rai Claa8U1er, and vet. q-c.l..oM. to obtain ult1U.tA metal 
extraction and reline the eerid.t.. The product trca the aluaher treoobas 
should be ueed as t.ed tor nch ted work, NCb t.renoA a1.l..t.d 8epant.e17 to 
conat1tute exac~ .a.p]'ni. . 

On cOIIlplet1on of nch work ODe IhoUd be sure oC a .1ult.1t1able tonnace 
Ilnd det.aUed JDetallurg1c&l. requireaeJlt.. 

'0 

Y1nuc 1al pl..au abOul4 be 41 T1de4 1$0 t.hrM . .t.ace.. The C!rlt. IU&. 
would 1.Dolude o~ the 8'tr1pp1Dc .ntto.cl aboft &DIll appurtAD&Dt. .• xpeD .... 

:fo beaTT equ1paeat would be pvchaMd - t.ba wwt woalcl be eontract.d or 
equipMnt rent.ed. Approz1aate~ )0,000 JU'<b .boulA· N re..wcl at aa 
.atbaatad COR of ~. per rar-t or '7,SOO.OO. JU..oellaDNU .speD" $2,500.00. 
Total I UO,OOO.OO.· , . ' . 

. . ' . . 

The MCoDd .tee. woW.4 0«Wi.at of the te.t t.reoohl ... ntione<i, bIpron
'/MDt ot the a1.ll 'b7 tbiI add1t1oG ot u.. U ...... at1.oDed to tun.act1on a. a 
pilot plAnt, and the te.t. .n] 'DC or the prOduct. Croa the t.nn~he. (appro.x1-
mate17 4000 tOaa>J )Uatnc 1f01Ild coat, 1~ per ton (1),000.00), Kill t.pro..-e
aent.1 I4,OOO.OO~~~~l tncl 11.6,000.00, II1aoell.aneou. t2,ooo.ooJ or a tot&l 
ot t25,ooo.00. \be product. ·tra tbI te.t. *'lBng ~ be ~ and 
8hould neu17 ' conr it.. con, it ~ ~ bet.ter, t.o beld it C<¥r d.1tt~t.1al 
tlotat1oA. 

The t.hird ~ lIOUld couut. fit .'ph, cd neckpU1D& 10,000 ton. aDd 
complete reboUd1QC the a1ll. nu. u .d.1Mted .. toUanl Kintn, b,r 
Ihonl. '5,000.00. K1ll. 1Dc11a41a& no'-to;.... ISO, 000,00, n.c.l.laneoaa. '10,000. JO. 
or a ~t.al tor .t.ac. ) or I6S,OOO.OQ. Cbww1 total. noo.ooo.oo. 

Mot. 1Dcl~ 1a t.be ~ .1t.1Mt.N .... ., ~ate t.ba~_ -.rt. DH<t. be 
.. de to t.he ~. . 0 
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It v1ll be ~' t.hat · 1:n t.be abo" ,plan the ~ .tap 1ddch amounts 
to nry little, enta1l.8 all the ria, and· 1. cbe«per tb&na dri1l1na program. 
SUCC888iT'O stages are prod1c.at.d oil the ne .... at the ~atag. alld 
voul..d not " 8n~ ato ~ ..... :~ ncceNfUl. 

Betore the t.b1rd. IJt.ap 1.8 ent.end, _ voul4 ~~ ij. bvJ.k 'of the 
t1.nanc1ng, all $t .WO'1ll4 be eHl!ljnat4d, ~pt nell·riAe .. are dependent. 
on long tera .concaic .cbanca . and,'tbI p~ Of ~~ ' r . . 

. t' .. . 

It ~ be DO~ that. 1D .both operat1n& pro.t1te and capital ~ 
IMllt. no al.lowaDce thu ben iDolude4 tor ~\e to .:. par.t1c1pat1ol1 b7 
the owne:-. JIlr. Su1'-r : tau .pa\ ~ aoDq "uS ..... emt.ed ~ TV1' 
~uable propert)', V. haft ~ .... era]. tn-•. At' -..u.~ ' I .. pre 
that • roaaeDablA ODe e.an ·be .~, but. tbe <leta1l.8.lI1&ht. ben be le!'t 
opeD .0 tMf,· C&D be aade t.o contora t.o tbo ben 1iIten~ et both put,1e •• 
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Lot No 
1 
2 
3 
4 

. 5 
, 6 

'7 
8 
9 
10 ' 
U~ 
la;; 
J.S[.' 

. "1': 
18<. 
16' 
17' 
18 
19 
20 
21 
22 
23 
Total 
Average 

l 

Date 
10/47 
S/48 
6/48 
7/48 
8.48 
9/48 
9/48 

10/48 
11/48 
12/48 
12/48 

2/49 
3/49 
4/49 
S/49 
6/49 
8/49 
9/49 
9/S0 

10/50 
10/S0 
10/S0 

6/51 

(not 

Record ot Sh1pm8nts of 
J~-CONCENTRATES . 

tromiCharleston Lead MtneQ 

m ton. .50 
44.38 
82.16 
Sl057 
47.15 
38.97 
440&& 
49.65 
33 0 51 
42.95 
37.62 
33.06,.~ . 
39.74'.' 
3 •• 86 
41.47 
SS~l 
38.01 
40.13 
58.10 
70.55 
28.90 
32.17 

122.o.i 
1190.0e, 
.. tIght,d) 

t~3gz. 
1.~2 
1.20 
1~00 
l~aO 
1.05 
1.20 
1 0 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 

33.33 
1.45 

eu% Pb%zn~ 
O.7tf 7.W 12. 

.80 10.20 12.0 
085 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 0 6 
.62 9.90 14 0 6 
.60 7030 9.0 
.75 9.10 14.8 ' 
061 7.20 10.00 
.40 5.70 8.6 
.32 5.50 9 05 
.55 7 0 8g 12.9 

1.25 15.60 2203 
.75 7 0 30 11.5 

1.06 10.40 15 0 2 
1.()5 11.00 15.9 
1042 17~10 2'7.3 

.97 10~36 11.5 
1.25 13.80 21.0 

.44 7.80 11.8 
17;iI 21826 313.2 

.. 1G 9.60 1307 

Mill extraot1~n approx 9C$;~:~ 
Ratio ot conoentration abO\lt a., into 1.0 

K1l.1 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 
742.6l 
409.24 
873.15 

2125.14 
546.93 
915.28 

2473.43 
5326 0 52 

913.89 
1854.19 
3825 0 87 

,37209.75 

.' . . " 

Total orude tonnage r~ 2600 .• ' .. 
~':';'&w:II]!at:l. ' ~ crude '; .' ". oj .68( · · ·· ... . ~; 6.3 ; 
~'''K-..ii ·'',Y-. ....... t.d) . . ... . · t ~" ·· / .. . ' 

.1 
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