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OFFICE CORRESPONDErJ" 

JAMES STEWART COMPANY 

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

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

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

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

C. A. Cosgrove 

CAC:jm 

P. S. I am sending Kelly Plans for site 7, ~6 acres. They will have bids 
tomorrow and would like your approval of Basic Plan; a.o.. ~ a.-~ 

/-Ie w'4 /~ ~C4-- 7Q/?7~ -





MEMORANDUM 

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

From: C. A. Cosgrove Re: Charleston Mine 

Meeting this date with Clyde Davis and Mccay Smith to review progress regarding their magnetic work. Mr. Mccay Smith had 
the following tracin88 of a 4 square mile area centered t on Charleston Mine. 

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

Magnetic map at 500'into ground. 

Information observed on these maps was non-conclusive but indicated several things. Most important was the need to produce the magnetic at 1500 feet and 2500 feet into the ground with .the 2nd dirivitive function plotted. The trend from ground to -500 feet definitely po*s this out. as .the .&nomolies at:e _ap~renUy4.".lop.inl:..~ ~ .')"., . . , : ~< ·"", o " .rather ·'·hrgil·:; ar"~:td'~ th. north ·· ••• t of Bole 2. . Anotber aOOllOly shows on the ground level near the air strip. 

There is definite correlatioo between ore limit. located by 0.1 and the .agnetic anomolies. 

Clyde Davis i. .cheduled down here on Thursday and Friday of this week and will bring copies, preferably transparancie., of the work to date with the additio~al data noted above. Thi. would be an exeellent package for Bear Creek. If the work done to date can be considered as a guide the center of the ore mass lay. about 2500 feet from Hole 2, with a small anomoly highlight about 400' from Hole 2. 

Clyde has done a geological asp with Holes 1 and 2 plotted in Section. He proposes to redo this with some refinement. and have this data available. 

C. A. Cosgrove 

CAC:jll 



1Ir. Cl7de IMY!. 
c/o II. •. JIoI'De 

(Delivered PereonaUy) 

Dear Clyde: 

Auau-t 2, 1968 

In ,our _.tiDe · with JOUr rel.t1V ... profeNOr aDd IIcEq 8Id.th, it 
would be well 1t 70U can detel'a1ae · the follow1Dc: 

1. Preferred ore ... areas tl"Wl pJ'e8eDt aappiac. 

2. c::bKk out bow far afield the or. ~ be f ... the .pec1tic 
illflueoce. 

3. What 18 tile Yalue of HOODd dertY1ti". won over the dowmrard 
contillU&tioB or ..at both be UMd ~ 

4. 'wu :theN:·. ·oW n1&bt-w .... tfOli ' .... op".~rtit~btf~tIa?· .":.' 
I have aaftecI the w1tbdrawl ..... IIOUth of 8eoUoD 36 OIl tbe 
priDU .. ntUl'Ded to J'OU. ~. tbezoe are ... ,. .. ted c1ata. 
wtth1a tIae w1tbdrawl ana wb1cIa perbape could be obt.i ... Mould 
1t be fGUlld nqutNd. _ iDtOlll8tSoD ." to iDtapftUac ~ . 
.....uc • .-011_ would be dN1z'ed 1Dfo..-Uoa. · . 

JIotb1DC 1s to be C1Ye1l ~t before the I'881I1ta of ,.aar ... tiDg 
.... d1acuased wi til 1Il". BorDe. 

c. 1. CDa&rove 

. " . . ~ 
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September 19, 1968 

MEMORANDUM TO FILE 

Re: Charleston 

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

Filed As 
Group I (A) 

(B) 
(C) 
(D) 

Group II(A) 
(n) 

Total High Intensity Map 
1st Downward Continuation 
2nd" " 
3rd" .. 

Map R-l dated Sept. 10, 1968 
Map R-2"" " 

',. ~ -'., .~ .~',,~.! -;'" • ; ' ~ . .:.. - ~ . 

Group III (A) 
(B) 

Plight Line Map Dat. · 
Blow up of Government Survey Map 

~ 
Total 8 prints should be kept in office and not .'nu •• d. 

C. A. Cosgrove 

CAC:jm 
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REPORT ON THE 

IN~UCEO POLARIZATION SURVEY 

ON THE 

CAB CLAIM GROUP, TOMBSTONE AREA 

COCHISE COUNTY, ARIZONA 
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, -. 
REPORT ON THE 

INDUCED POLARIZATION SURVEY 

ON THE 

CAB CLAnl GROUP, TO~IBSTONE AREA 

COCHISE COUNTY, ARIZONA 

I 

INTRODUCTION 

At he request or 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 or 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 or mineralization that 

mi·ght be present at depth. 

II 

PRESENTATION OF nESULTS 

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

the data plot en~losed with this report. 

Three lines were surveyed Cor the reconnaissance induced polar­

ization survey during the October 1967 efCort, however, only LINE NO. I 

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 

anolnalies 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 or an anomaly. Certainly, 

no anomaly can be located with more accuracy than the spread l~ngth; 

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



, ( 

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 the indicated anomaly probably corres­

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

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

edges o.{ the ' anomalous material. 

III 

DISCUSSION OF RESULTS 

The apparent resistivities measured during the reconnaissance 

survey indicate that the area 'is structurally quite complex. 

Interpretation of the data indicate two definite anomalies, one 

from 10 N to 5 S, and the other fr?ffi 32 S to 43 S; also four 

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

32 S, and another from 43 5 to 49 5, and another from 55 S to 60 S. 

LINE NO.2, correlates fairly well with LINES NOS. I 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 RECm.lt-fENDATIONS 

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

This should be conducted using 500' dipole lengths. 

page 2 
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The definite and prob~ble IP anomalous areas could also he 

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

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

Respectfully suhmitted, 

Nicholas H. Carouso 11/4/68 

Page :3 
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burying aluminum foil in pits wetted with brine. Observations were 

made in accorrlance with a symmetrical dipole-dipole configuration 

where the distance between the receiver or potential electrodes was 

kept equal to the distance between adjacent electrode pairR. Generally 

the receiving dipole is separ~ted by one to six dipole units 

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

square wave current was scnt through a sending dipole at 0.05 and 

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

onJ. an A. C. voltar:;e was measured, respectively. By ],nowing the 

geometry involved (the di-polc lenr;th or spacing and the separation 

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

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

WflS calculated. [,'rom these apparent resistivities, the"ir percentage 

difference was determined, thus giving the Percent Frequency Effect 

([>1"£). A third quantity pro port ional to Pl"E and inversElly proportion­

al to D. C. resistivity, called Metallic Conduction li'actor (~1CF) was 

computed in order to somewhat normalize PFE for variations in ground 

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 earlier thinking, for it gives increased respons~with increased 

volume percentage of sulfides. 

-



THlf: IN DUC~'~[) POLAlUZATION :-'I8TIIOD 

Induced Polarization as n geophysical measurement refers to 

the blocking action or polarization of metnllic or electronic 

conductors in a ~edium of ionic solution conductors. 

This electro-chemical phenomenon occurs wherever electrical 

current is passed th~ough an area which contains electronic conductors 

such as base metal su~fides. Normally, when current is passed 

through the ground, as in resistivity measurements, all of the 

conduction takes place through ions present in the water content 

of the rock or soil; i. e. by ionic conduction. This is because 

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

ground water. The minerals conunonly des'cribed a.s "metClllic", 

however, have specific resistivities much lower than ground waters. 

The induced polarization effect takes place at those interfaces 

where the mode of ~onduction changes ' from ionic in the soluiions 

filling the interstices of the rock to electronic in the metallic 

minerals present in the rock. 

The blocking action or induced ,polarization described above, ' 

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

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

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

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

resistance to current flow increases. Eventually" there is enough 

polarization in the form of excess ions at the interfaces to effect­

ively stop all current flow through the metallic particle. This 

polarization takes place at each of the infinite number of solution­

metal interfaces in a mineralized rock. 

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

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

the polarization CRuse them to return 'to their ' stmdy state. This 

movement of charge' creates a small current flow which can be 

measured on the surface of the ground as a decaying potential difference. 

~ow if the direction of the current through the system is 

reversed repeatedly before the polarization occurs, the effective 

resistivity of the system as a whole will change as the frequency 

of the switching is chan~erl. 

In this induced polarization reconnaissance survey, five equally 

spaced co-linear current electrodes were placed in the ground by 
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Dec ...... 13, 1988 

AUUIL - BnCIAL DlLIYDY 

Mr. B. Cl)'de nan. 
859-. 2730 Jtorih 
PI'OWO, ut ... 84801 

lIDclO8:8d are cop1_ ~ the he Bab nport. wi til lata 111J'OUt 
IIbDw1Da .-..alt. ~ Aetna'. work. IIuch of tid. WGI'k ... OIl 

adjllCeDt proptrtJr to Cbar1eetoo OQ tbe oortbeMt tNDd. 

Vel"J' tnal,. JOUZ'S, 

_ ....... 
..... . ' . 

c. A. eo.pvve 

. I 

-

..... . .f ~:- ... , 





MaIORANDUX TO FILE Decanber 19, 1968 

RB : Pbone Conversation wi th McKay Slti th re Aerial Magnetic •• 

In a conversation this date with McKa~ Smith, I mentioned the variation ot scale on points 4, 5. 6, 1. and 8. Tbis he will check and will call back. 

LFlight was run on a ground plU8 1000' baae elevation using a arid of ') 340'. The total intensity map i8 the .agnetic at that elevation. ~ 

1I1s first downward continuation i8 at 340 feet lower, the aecond at 680 feet lower, both 8t11l above gJ'OUtld base. 

The original work wu flown at 500' high. nte first downward waa 1500' in the ground. The aecond was 2500' in the ground. 

They feel (hi. group and Clyde) that thi. min4ralization i. going to be relatively shallow. 

He wants to COllIe down to Olarleston and run IPI s on theM allC*alies for correlation and verification data. This would be at his own c08t with hi. equipesent. 'lbe thought 18 that Clyde · and/or I could work w1 th h1a for a few daya on thia ,reduci .. aDd aapp1ng .. we go. 

He w11 1 forward more workable drawines. His group i8 DOW in thepl"OCes8 Of data correlation - original and new work. 

Deeper downward8 are beins run. 

He said the anoaaly outlined 1n color 1s only the heart and the ore body has several areas of good .. very probables". 

C. A. Cosgrove 

CAC :ef 
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( .~ . Hewitt 

Enterprises Box 978 A 

Mr. M. S. Horne 
James Stewart Company 
707 Mayer Central Bldg. 
3033 North Central AVEn ue 
Phoenix, Arizona 85012 

Dear Mr. Horne, 

~/~( 
Sandy , Ufah 84070 801 57/-0157 

Narch 11, 1969 

RECEIVED 

MAR 17 1969 

JAMES STEWART COMP-AN;' 
PHOENIX. ARIZONA 

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

Two traverse lines were made to taling, 22,500 feet. Induced 
polarization and resistivity data was taken along these 
traverses. He~1i tt 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 
voltage. A Wenner electrode configuration was used with a 
1,000 foot depth penetration spread. The resultant resis­
tivity and polarization profiles are plotted in ohm feet and 
millivolt seconds per volt respectively. 

INTERPRETATION 

Only two areas 'of anomalous polarization were found. One be­
tween 0 North and 2500 South on line I 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 
tor prospecting in this area since no extraneous polarization 
effects were noted. However, it is felt that in some areas 
where the mineralization is deep, a modified 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. G. A. Cosgrove 
James Stewart Co~pany 
707 Mayer Central Bldg. 
3033 North Central Avenue 
Phoenix, Arizona 85012 

~1r. H. Clyde Davis 
Director, Mineral Development 
Brigham Young University 
A-362 Smoot Adm. Bldg. 
Provo, Utah 84601 

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

Sincerely yours, 

HEWITT "-' NTERPRISES 

;;:J/.~ 
~· ~ewitt 
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Mr. Loyd A. Hewitt 
Hewitt Enterprises 
Box 978A 
Sandy, utah 84070 

Dear Loyd: 

March 19, 196& 

I alii enclosing a aap of the Charleston-Tombstone lUning District 
with the locations of approx~tely 80 sa.ples taken on March 17 
and 18 being sent to you under separate cover for purposes ()f geo­
chemical analysis. As previously discussed, we have not taken 
any samples 1n the Tal'.lS areas for the fill pla1n. 'nIe areas 
prtaartly covered were tile more obv1ous mineralized zones, plus 
~ typical various outcropp1ngs as they occurred. Included 
also are a few typical samples of the various sectors of the 
sericite pit, together witl1 an average ___ pIe. You will I~te the 
fluctuation in mineralization as it occurs -;-

The parcel being sent to you under separate cover conta1ns physical 
samples, all numbered consecutively I through 14. 

If more sampling is needed, please advise. 

CAC:ef 
Encl. 
cc Clyde Davis 

Yours very truly, 

C. A. Cosgrove 
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Kay 20, 1969 

Kr. " CIYI:Da~ 
Director, era1 Deve10puat 
A-362 .ASB 
Brl,uta Young Uni"ersity 
Pra.o. Utah 84601 

1)e.ar Clyde: 

Coaf1rll11l1 oar tel.phose c01lvareatioa with you today the 
work b611:13 ctmu; by Loyd Hewitt is progreadns aud eOllift, 
along very uieel,. sud 19 very eGenaraging. As a satter 
of fact, they will be reach!n! s point by the end of this _.It ~ be rill be 1a a po.lti01l to reeo_ad a further 
4ri1lins pToBrn~. 

It rill be -mry aaeb a~pree1ated if you will arrange to 
... t with us at the nine TueRday .ominl May 27. to r..tew 
all of IIew1tt' s data and evaluate it f rOIl ' a Geological 
etaat!point sa4 \ cIete~. vitia bi. , the aat. .. 3 ·or ·" 4dU. " 
bol_."· · It .'p"r.' that" w.:.n sO'1ftg to have to drUl ..... ry 
deep boles-up to 5000 feet. 

If yo. caD be here 1n Pbo_ix Holaday May 26, I rill arranp 
to pt aa to the II1.ae _ t"uuday JIOrDing. 

Tou bov that wa have .pcat more than $500,000 to elate on 
thi. property •• d ve are prepared to .pend aub.taDt1al 
additional auras 011 further exporatioll. ABsUllina that the 
property bares fruit as indicated. arrangements rill be 
.adewhereby the Brigham Young Uni.ersity will .. terially 
belaefit., either directly or indirectly, particularly be­
causa of you.r valuable technical advice. 

HSH:1d 

JAMES STEWAR'r CO~ANY 

H. S. Horne 
President 

, " 
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IIJ:IIORAJU)tlII TO P ILB .haDe 18. 1969 

U: Charl .. ton - Te1epbone Report b, LoJ'd .... 1 tt 

Loyd Hew1 tt called _ thi. day trqa SoutherD Utah wbent he i_ enroute to 'lWbatone 
aDd Lordaburc, ... Mexico. He adv1aed that th87 have coapletecl their work at 
Charl .. too. 

They aade thne addi tiODal deep pl"Obelt: ODe at the .. t ad of the A11'poJ"t, ODe 

at 6 "Void" wb1ch i. DOW 18. aDd al.o ODe at 1Io1e '3. The _t aDd ot the Airport 
.bowed • Kood .~.ly both ... t aDd w .. t; however, not .u1te ... tI'oDC .. c:c.pared 
with Probe. 4 aDd &. tor -...ple. 

The)' lot abllolute17 DOthi ... at 1Io1e '3. ft1. i. the oDl,y .pot 1n allot their 
probea where t.beJ bed a caaplete blank. lie advt.ed that t~ rea both .. t aDd 
aouth. The aoutb l1De raD appl'OXt.ately 3200' aouth fro. 1Io1e '3. Lo7d feel. 
that there 1. a ....,01' tault l"WIIl1aa rith1ll a tft huDdrecl teet aortll ot Probe 7 
and Hole #1 that •• pant_ our aaarle.toa area fro. eY.ry~ north of there. 

Probe 8 ( : Old • "Void") showed Yel'J' coocI. the ._ .. PI'ObM & aDd 6. 

They did not aake aD7 probea 1n Boqull... lie .. id 1 t would be DeC_aary to n.et 
their Un... Their aurtace (1000' depth) pro"" indicated a eoocI allDMlly all the 
way troa Probe 8 to the river. IIl.a.e c .... they picked up cood .ulph1dea at a 
depth of 150 feet. Lord rec- I eDded that nothi.ns turther be doGe in the way ot 
IP work ~~i~ we have dr1l led , our, Dat bole. ~... 2 .atA'- thinu, tM .ore body 
aia:ht extend all t ... ..,. tNli UotloDae ... twuct and ' IICMItIlweatwud 4IIt' to the 
river - e.,en UDder the larce hill oa the Boqu111... 'Ih18 area would iDaIUde 
the north eod of Section 1 aad the DOrtaawe.t corner of Bect10D 6 • 

•• will be drUli. our next hole at a potu in Cbarl_toa .... 1 t would DOt ha.,e 
~ perti~arly .1p1ticaoce to e1 tiler the Boqu11l .. or to IeOt1ou1 aDd 6. lie 
rttOC_eoda that we drill th1.a .. a tiPat bole. 'daeNfoN. bee .... of tJU. drilliac. 
we abould DOt hurt our chaDc_ particularly 1D aeaotiatin& with JIoqulll .. or people 
1n 1 aDd 6 it we decided w. _bould piok tIP 801M of thoae a~. Loyd did rec~Dd. 
however, that it a tavorable optiOll could be obta1Ded troa BoquUl .. at thi8 tille, 
it would be d .. irable • 

•• dlacua.ed what type of deal aipt be pre.ented to Boqulll... He -USS .. ted that 
they Ii" us a free option for an 18 to 24 IIOnth period duriDi which tiae ... would 
have to e&~.r drill OIl their property, or drill a deep hole wi t!a.in a certain lUIber 
of t .. t of their property and ,ive taw. the .... ult. of .ach drilliftl. At the aDd 
ot two ,_rat he SUUee.lted that we JMa7 thai a ainiaUli of _.000 & year ,,,aiast & 
standard K royalty. . . ' 

Loyd i_ aOil1& to .elect h1aaelf a DUllber ot addl tlOll&l a .. plea tor ch .. ical anal,8i •• 
lie expect. to haV8 a report aDd concl\l.iou coapleted wlthin two weeks. He .a1d h. 
felt better about the property today than ever - that we have either aot • lot ot 
pyri t. or & lot of .ulphide, and the iDd1cat:kms are that it 1_ aulphide ore. 

I revlewed &aain with hi,. our propoaed Pl'OCru of drlll1nc, that .. soon •• we hit 
.c.eth1_ .icnttieant in our Pl'QP08ed DeW hole we would thOll 1aaed1ately .taJ't & .ecoDd 
hoi.. Dw'iDC thi. __ t1ae, he telt that ta..e additional leoloc1cal work ahould be 
done by Clyde, and al80 during the ._ tt_. tb. addi tiocal IP work ahould be done 
by hi.. priaarlly on the ..... to the aouth aDd west. 

IlaR:et r2=1. ::.:....;.,, __ ('--4~;~'-------___________________ •• I. IIorne 





CHARLESTON MINE AREA 

TOMBSTONE. ARIZONA 

RECEiVED 

AUG 141959 

During May and June, 1969, a geophysioal survey was con­

ducted in the Charleston Mine area. This survey was 8ubsequent to an 

earlier test (note March II, 1969, tests at Charle8ton Mine area). In 

the earlier t est l a penetration depth of 1,000 feet was not sufficient 

to penetrate sulphides believed to lie below this area. 

The survey area of intere8t includes Sections 19, 20, 29, 30, 

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

Ran ge 22 E; Sections 25 and 36, Township 30 S, Range 21 E; and part of 

the Boquillas land grant west of Sections 25 and 36. 

Generally of interest 1aa , ped~nt area approximately six 

miles southwest of Tombstone, Arizona. Several hills rise abruptly 

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

"Gum Drop" locally. The hill i8 primarily quartz lat1te 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 curaary examination, indicate these hills to be 

composed of Uncle Sam porphyry. Most of the low lying areas are mapped 

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

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

seen. 

From the regional magnetic map, the Charleston Mine area 

appears to be an embayment of sediments and volc~s between two 

large intrusive masses. One mass to the east underlying the entire 
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Tombstone district appears to be granodiorite. The other intrusive 

mass of granodiorite lies to the west in the San Pedro river valley. 

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

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

magnetic low on the ae.rLal magnetic map. Diamond Drill hole No. 2 

shows the sedimentary section to be at least 3000 feet thick near the 

Charleston mine. 

From surface evidence, the rocks noted as Bronco Volcanics, 

rather than being a distinct member, may in part be a hydrothermally 

altered meta volcanic. Within this altered area numerous mineralized 

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

are noted. The general trend of these structures is North 450 East. , 

Initial geochemical tests indicate the quartz veins and near vicinity 

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

·whereas, the pyrit.e andaericite zones contain minor amounts. It would 

seem that several stages of mineralization and alteration have taken 

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

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

may be the least significant economically. 

Drill Hole #2 Analysis 

Drill hole 12 gives an excellent analysis of what vocke exist 

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

that the altered volcanic section is appIOximately sao fee~ thick. 

These volcanics are highly altered with many ble8.ch'ed."lon:il8~ : ··· 8~ine sericite 

and silicification. Mineralization with pyrite etc.\)r~ppet:irs · to be minor. 

No economic minerals of importanc e seem to be pre,s~_t J.n .. 'tfh~ YO+9anic 
~) i, :" '.J' : _ 1 ~ \ t.. :" , 

section. 
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'lbe sediment ary section from gOO to )000 feet are primarily 

bedded quartzites, silt 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 1hllowing sections 

are felt to be signi£icant: 

1005 IOOa 1850 1854-

102g - 10)2 2261 - 2272 

1175 - USs 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 aPI?ears to be preve1ant downward. This is based on the increalj1ng 

copper .... lead sine ratio. An 1820 toot assay tor Au and Me ia noted~ 

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

i8 felt that the gold and molybdenum values should exist in the zones 

herein mentioned. Assays in these sections would be warranted • . 
Drill Hole 11 

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

)30 feet thick. The bedding is more nearly 60° average to the core 

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

hole j2,except the alteration associated with the mineralization is 

18S1 intense. Sericite is most abwuiant. Logs an<l --~~'aUII~'fo;:*,~ ';~Ql~ III 
. , " "; ' .' : ~ 'r:' U tr. !. 

are included in thi8 report. 
I _ i '-

~ / ~ : 

GeophYsical Survey .. .. ~ ,.. ' .J 

On the basis of stated preliminary assumptions, induced 

L..-_____ - - -
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polarization and resistivity surveys were conducted in the area ot 

interest. This consisted of two preliminary lines, note L. A. Hewitt ~ 

, report March 11, 1969. Four other traverse lines Tr 1, Tr 2, Tr 3 and ~ 

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

about 70,,000 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 ~k are probably related to sulphides. (A. 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 l1monite ~ 

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

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

the anomalous source limits. The depth to sulphides on this anomaly is 

probably less than 200 feet, 2~ sulphide is e~t1mated. 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 

striking approximately North 45° East. Like anomaly A, there ia lbundEplt 

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

mated to be less than 200 feet also, l~ 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. GeochElIlical " s~ples 
'. :' ,,' ~ r t ... · . ,.': : . ~ ~ ~ I \ ~ : , ,t'; (, . 

over zone B oontain anomalous amount s of oopp er. The c'opp'$r 'v'a]u8s' 
.. ,", ! t '1 t ... .-. i 

probably are aS80 cia ted with copp er minerals in the quartz ' ifefn$: rather 

than with the pyrite mineralized altered zone. . I r- ('- .:. 
..... \ '" \.' -' -

{ '\ : . . ' 

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. 

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

predominate effect is related to metallic sulphides, primarily pyrite. 

After examination of the core and the contained mineralizat ion, it is 

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

medium. The mineralization is very heterogeneous and there tore field curves 

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

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

percentage estimate for different probes. The percentages are based on 

an infinite depth to the bottom of sulphides. 

Probe No. Depth Percent Sulphides 

1/1 200 feet l~ or less 

, , . $00 feet 1% but increases eastward 

12 1000 feet 1.5% increasing eastward 

#3 gOO feet 1% or less increasing eastward 

#4 <)00 feet 1 to 1.5% 

if5 1000 feet 1.5 to 2.0% 

#6 800 feet 1% increasing south 

117 700 feet 1 to 2~ 

IIg 200 feet 1% or les8, deep section cannot 

be determined . . .. " . 't" , 

#9 300 feet or 
\) : .. 

less less than • 3% 
, ', ." 

1110 500 feet 1~ 
~ I .. . ;., ." .... 
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It appears that section 36 and southwestward is the principle 

zone of interest. In the area outlined, a deep zone of sulphides seems 
to be present. It is probable that this deeper zone of sulphide 
mineralization is confined to a sedimentary section, which has been 
highly altered and heavily mineralized locally. Though the sulphide 
percentage estimates seem low, it is of little significance, considering 
the type of potential ore body that might exist. 

It appears f~m the geologic data, drilling results and 
geophysics that an area of mineralization has been found. The fact that 
a large area may be mineralized is of importance. However, we cannot 
construct a geologic picture sufficiently good to give us specific 
drilling targets. Based on what we know, it is required that a hole or 
two be drilled in the area sOutheast of DDHG2 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 ~ 
and 5. The hole should be designed to drill at least 1000 to 2000 feet 
into the mineralized sediments. If indeed DDHI~ encounters economic 
mineralization it appears a definite pattern be planned to utilize 
geophysical hole probing to better guide a continued effort. Based on 
the outcome of DDH#~, it should be considered that holes I, 2, and 4- be 
kept open for logging purposes with plastiC pipe. 

This property is probably typical of a new generation of 
prospecting 'in North America. 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 ' -i$' ; 'higbI Itmd " ~ , ' : ... : ? !.:: ~ ,!, .,':f . . :. C .. ··i i ;~~~.~ '::lf ; should be rewarding. 

HEWITT ENTffi FRIS.~S_ ", ,­
by L. A. Hewit.:t ~· \ ..... 
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CHARLESTON HINE AREA 

TO:4BSTONE, ARIZONA 

~~~¥ 
¥ lk 

RECEIVED 

AU G 1 4 1969 

JAMES STEWART CO i'i·1PM{( 
PHOENIX. AI~ I Z(j' ~A 

During May and June, 1969, a geophysical survey was oon-
'/n..k..C-r-<. . }n., , _. ~ 1 . <...a..~<A.<t-

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

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

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

to penetrfte sulphides believed to lie below this areaJ 

' ( The survey area of interest includes Sections..l-9'; 20, 29, 3D, 

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

Ran ge 22 E; Sections 25 and 36, Township 30 S, Range 21 E; and part of 

t h e lloqui1las land grant west of Sections 25 and 36.) ~ntA-A 

Generally of interest is a ped1m~nt area approximately six 

miles southwest of Tombstone, Arizona. Several hills rise abruptly 

from the pediment. One of these hills at the Charleston }i1ine is call t;d 

"Gum Drop" locally. The hill is primarily quartz lat1te and andesite, 

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

lie several more hills within the Boquillas land grant. Earlier 

map ping by USGS and curao.ry examination, indicate these hills to be 

composed of Uncle Sam porphyry. Host of the low lyL'1g areas are mapped 

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

West of Bronco Hill, to the s::>uth, severhl granodiorite ridges are 

seen. 
cn ... ·v~r 

{From the regional magnetic map, th e Cha rleston Mine area 

apr ears to be an embaym ent of sedL~e nts mld volc~s betwe~ two 

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



~ -)-

( The sediment ary section from 800 to )000 feet are primarily 

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

alteration is present. The bedding plane is approximately 500 to the 

core axis. 

Ylany sections of interesting mineralization are encountered in 

drill hole #2, note enclosed log and assays. The following sections 

are felt to be significant: 

1005 - 1008 

102g - 1032 

1175 - 1185 

1726 .. 1737 

1850 - 1854 

2261 - 2272 

2515 - 2526 

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 appears to be prevelant downward. This is based on the increasing 

copper ... .. lead . sinc ratio. An 1820 toot assay tor Au artd' Mo ' is noted. 

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

is felt that tn.e gold and molybdenum values Ihould exist in the zones 

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

Drill Hole #1 

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

3)0 feet thick. The bedding is more nearly 600 average to the core 

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

hole 12, except the alteration associated with the mineralization i8 

less 1ntense. Sericite is most abundant. Logs and assays · ~·f~u· .. ,hole 1/1 

are included in this report.~ 
.. " . ', (J ; 

• ! • \ ,: 1{:) ~ --..,..--. -

It 
Geophysical Survey .. . ... f\ 

/ \ c I~·"; f 

On the basis of stated preliminary assumptions, induced 
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Tombstone district appears to be granodiorite. The other intrusive 

mass of granodiorite lies to the west in the San Pedro river valley. 

This intrusive i8 exposed in several low mounds west of Bronco Hill. 

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

magnetic low on the 8eI'i,al magnetic map. Diamond Drill hole No.2 

shows the sedimentary section to be at least 3000 feet tbick near the 

Charleston m1ne.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. 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; 

~erea8, the pyrite and eerieite zonea 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. 

( crm.....:t 
, Drill Hole #2 Analysis 

Drill hole #2 gives ~ excellent analysis of what vocks exist 

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

that the altered volcanic section is appn>ximately 800 feet thick. 
6"'P'- !,~ lX ' V I(r- ('> : ~ '~' 

These volcanics are highly altered with many bleaclrt,tl~i ';~<m~"~ I:5~\j ~,f'-icite 

and silicification. l/~neralization with pyrite etc. ap\~~rp -~t1*> ~e minor. 

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

section. ) 
; ,' C r' C I 1\ :-: r", 
_J _ ', v L. ,. , ~'" 
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polarization and resistivity surveys wera conducted in the area of 

interest. This consisted of two preliminary lines, note L. A. Hewitt 

report March 11, 1969. Four other traverse linea Tr 1, Tr 2, Tr ) and 

Tr 4 were made oyer the area of interest. These four traverse8 cover 

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

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

The 1000 foot depth traverses were made primarily to ascertain 

the general distribution of shallow sulphides. Three anomalies were 

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

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

Abundant sericite i8 noted along with many fractures containing limonite. 

filling. The altered Elne bears approximately North 4.50 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 les8 ,than 200 feet, 2" sulphide i8 estimated. Several rock 

8amples over this anomaly suggested that the sulphide mineral is pre­

dominately pyrite. 

Anomaly S, ,like A, lies on a strong sheared and altered area 
I 

striking approximately North 4.50 East. Like anomaly A, there ia tbundfl!Xlt 

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 cp.artz veins 

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

oxide., are associated with these quartz veins. Geochemical samples 

over zone B oontain anomalous amount 8 of copp e:r. The c0w.',r ! y~,~~~ 
J .... . ~. ' '. ~ ,. ,1 _ • I 

probably are as so cia ted with copp er minerals in the qU~t. i, .'tiia/ t.-titilitll-

than with the pyrite mineralized altered acne. \.::; ,; : '1 ;: , 

Anomaly C 1& a _11 anomaly •. ~t th e Ch~'-f.8~'1: Mf'~17h;a " 
anomaly appears to be aS80ciated with pyrite mineralization seen in the 

old ttOrkings and in drill hole #1. 
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(~en depth profiles were oonducted to determine the presence of 

sulphides in the sedimentary eection below the volcanics. The profiles 

vere made with a two array system in order that maximum depth penetration 

might be realized. All depth profiles, with the exception of DP.3, 

1nd.i~ated the presence of polarizable material. It is believed that the 

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

After examination of the <Dre and the contained minera.lizat ion, it is 

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

medium. The mineralization is very heterogeneous and there tore field curves 

are at best a good approx1mation.as far as depth calculations and sul-
~ . 

phide percentages are concerned] The tollowing is a depth estimate and 

percentage estimate for different p~bes. The percentages are based on 

an infinite depth. to the bottom of SUlPhides.) 

Depth 

200 feet 

800 feet 

"2 if 1000 feet 

#.3 gOo feet 

#4 900 feet 

;/5 
il 1000 feet 

1: t/6 1i 

t<.~ 
Ii? v 

800 feet 

700 feet 

118 200 feet 

119 .300 feet 

less 

#10 500 feet 

or 

Percent Sulphides 

1~ or less 

1% but increases eastward 

1.S~ increasing eastward 

1% or less increasing eastward 

1 to 1.5% 

1.5 to 2.0% 

l~ increasing south 

1 to 2~ 

1% or less, deep section cannot 
". ' :: ' 'i " :. ,,\', ," 

be deterIllin~ ;! 1 """:;','~ , ,"'" ,; :~ , / 

~ .. r 1 • ' " l .A I,.; 

" 

less than • .3~ .- , 
• I t-- ; 4""",\ 

\ ) L \_-" ! ' , 

1~ 
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(It appears that section 36 and southwestward is the principle 

zone of intereet. In the area outlined, a deep zone of sulphides seems 

to be presmt. It ie probable that this deeper zone of sulphide 

mineralisation is confined to a sedimentary section, Which has been 

highly altered and heavily mineralized locally. Though the sulphide 

percentage estimates aeem low, it 1s of little significance, considering 
..--. 

the type of potential ore body that might enst.J 

It appears from the geologie data, drilling results and 

geophysics that an area of mineralisation has been found. The fact that 

a large area may be mineralised 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 
~ -. 'O"J 

two be drilled in j:Jte are~8)uthea8t of DDHG2 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 d.finite pattern be planned to utilize 

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

the outcome of DDHI4. it should be considered that holes 1, 2, and 4 be 

kept open for logging purposes wi th plastic pipe. 

This property is probably typical ot a new generation of ' 

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

considered here taxes our present teChnology to th,e ~im1t. ,. However, the 

need for, and possibilities for, new deep seated., &ef;.O~itSl i:~ ":~dgh and 

should be reWarding-:'J "J i' , , 1 1I , 'i 
.=--..> 

~ l .... ..... : ' 

HEWITT ENTE~lJ)i:ISES .. 
by L. A. He'iitt 
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AIRBORNE GtDPHYSICAI, A CQUISITION AND REDUCTION 
SURFACE TO SURfACE CALCULATIONS 
PROFnt' ANALYSIS OF FIELD GEDPHYSICAL DATA 
UPWARD CDNTlNUATION 'OF CDNSERVATIVE FIELD DA7A 

(MAGNETIC, GRA VITATIONAL, ETC) 
D'OWNWARD CDNTlNUATION DFCDNSERVATIVE FiELD DATA 

(MAGNETIC, GRA VITA TlONAL, ETC) 
CDMPILA TlDN 'OF DATA-CUR VES FDR INTERPRETATlDN 'OF 

FIELD RESULTS 
CDMPILATION 'OF DATA-TABLES FDR INTERPRETA TlDN 'OF 

FIELD RESULTS 
THEDRETICAL AND EMPIRICAL STUDIES WITH RESISTIVITY 

AND INDUCED PDLARIZA TlDN DATA, USING VARIDUS SUB­
SURFACE GEDMETRICS AND ELECTRDDE ARRAYS 

PLDT R'OUTINES FDR PRDFILE DATA, WITH DERIVATIVES 
GRAVITY DATA, WITH HIGHER 'ORDER ANALYSIS 
GRIDDED DATA IN RA W DR DIFFERENTIAL FDRM 
SDLUTIDN 'OF SUBSURFACE PRDBLEMS 
ANALOG AND DIGITAL PLDTTlNG 
DISPLA YS 'ON CRT OF ANALDG CDMPUTED CDNSER VA TlVE 

FIELDS, (MAGNETIC, GRA VITY, ETC) 
CDNTDURING DATA (PRINTED ON CALCDMP PLDTTER) 
GRID INTERPDLA TlDN AND CDNTDURING RDUTINES 
DERIVATIVES, HIGHER 'ORDER PDLYNDMIAL SURFACES 
SECDND DEGREE MAGNETIC AND GRA VITY CURVES DR TABU-

LATIDNS WITH DERIVATIVES 
ELECTRDMAGNETIC PRDSPECTING DATA SDLUTIDNS 
PRDCESSING AND CDRRECTING 'OF RA W FIELD DATA, SUCH AS 

GRA VITY, SEISMIC, AND MAGNETIC . 
ANALYSIS 'OF DISTRIBUTION FDR SEARCH FDR ANDMALDUS 

PATTERN. 
'SPECTRAL ANALYSIS 'OF TIME (SCINTILLDMETER) 
NDISE ERRADICATION AND FILTERING BY CDMMUNICATIDNS 

THEDR Y TECHNIQUE AND NUMERICAL METHDDS 
MAP ANALYSIS 
BEST-FIT PDLYNDMIAL SURFACE METHDDS, DERIVATIVES 
TERRAIN CDRRECTION PRDBLEMS, FDR SURFACE AND SUB-

SURFACE GRA VITY CDRRECTIDNS 
REGIONAL CDRRECTIDN FDR MAGNETIC AND GRAVITATIDNAL 

MAPS 
RESISTIVITY MDDEL PLDTTING 
HIGHER 'ORDER EQUA TIDN SDL VING 
RESISTIVITY AND I.P FIELD DATA 
TREND SURFACE ANALYSIS 
REGIONAL CDRRECTIDNS 'OF DATA TAKING INTD ACCDUNT BIAS 

ESIGN 'OF AN 'OPTIMUM DRILLING GRID 
CRITICAL PATH SCHEDULING 
LINEAR PRDGRAMMING (INCLUDING PERT/CDST) 
MA THEMA TICAL MDDEL PRDCESS 
ENGINEERING APPLlCA, TIDNS 
CDDRDlNATES 'OF DRILL DATA 

ODRDlNATES DATA PLDT 
_OMPDSIT ASSA Y 

ASSAY PLDT 
CDNTDUR PLDT 'OF RANDDM DATA 
CDNTDUR PLDT 'OF GRID DA TA 
INFLUENCE FUNCTIONS FDR ASSA Y ANAL YSIS 
'MDDTH SURFACE INTERPDLA TI'ON 
I\1DDTH SURfACE 

PDL YGDN PLOTTER 
PDL YGDN BL'OCK CON VeRSIDN , 

'ORE RESER VE ESTIMATION USING NUMERDUS METHDDS 
. (TRIANGULATIONS, PDLYGDN, STATISTICAL) 

FINANCIAL ANAL YSIS 'OF MINt;) 

/ 1/ 
APPLlCA nONS IN MINE DESIGN A;;D DE VEL DPM2T 
CALCULATE PIT LIMITS AND PIT EXPflNSIDN 
SUR VEYlNG CALCULA TlDNS 
'OPTIMIZE PRODUCTION FDR CDNTR.oLLED GRADES 
'OPTIMUM /INNING AND UPGRADING 'OPERATIONS 
'OPTIMUM OPEN PIT DDilGN 
OPTIMIZE AND CONTR'OL HA ULAGE SYSTEMS 
'OPTIMUM BENCH HEIGHT 
'OPTIMUM CUT-OFF GRADE 
'OPTIMUM PRDDUCTIDN RATE 
MAPS 'OF 'ORIGINAL DA TA SUBDIVIDED INTD EA CH 

BENCH 
MAPS 'OF EVALUATED DATA FDR EACH PRDDUCTIDN 

BLDCK IN EACH BENCH 
STOCKPILE MATERIAL CALCULATIDN 
IIIASTE-DRE REQUIREMENTS 
DRILL HDLE DATA PROCESSING 
'ORE RESER VES FDR VARIOUS CUT-OFF GRApES BY 

BENCH 
FUTURE DRILLING REQUIREMENTS PLANNING 
NUMERDUS PIT SLDPES 
NUMERDUS BENCH REFERENCE ELEVA TIDNS 
GRADE REQUIREMENTS TD THE MILL 
USE 'OF GEDLDGICAL DA TA FDR 'ORE RESER VES 

AND PLANNING 
PRDDUCTIDN SCHEDULING 
'ORE BLENDING AND GRADING 
PRDCESS CDNTROLS 
FEASIBILITY STUDIES 
ECDNDMIC EVALUATION 
DESIGN 'OF CDNTRDL SYSTl:,'M 
CUT AND FILL CALCULATIONS 

MULTIPLE REGRESSION ANALYSIS 
MUL TIPLE' CDRRELA TION ANALYSIS 
SIMPLE LINEAR REGRESSION 
QUADRATIC REGRESSION FDR 2 AND 3 INDEPEN-

DENT VARIABLES 
QUADRA TIC REGRESSION E VAL UATION 
ANALYSIS 'OF VARIANCE 
QUADRATIC EQUATION CDNTDUR PLDT 
PDLYNDMIAL REGRESSION (X+ Y) WITH INTERACTIONS 

AND EVAL UATION 
FREQUENCY DISTRIBUTIONS ANALYSIS 
GENERAL REGRESSION EVALUATION 
REGRESSION WITH STANDARD ERRDRS 'OF FDRECASTS 
SDLUTION 'OF SIMULTANEOUS LINEAR EQUATIONS 
MATRIX MANIPULATION PACKAGE 
LEAST SQUARES PDL YNDMIAL CUR VE FIT 
CUR VE FITTING PRDGRAM 
DRTHDGDNALPDLYNDMIALS 
EIGENVALUES 
LINEAR REGRESSION ANALYSIS 'OF CDMBINATIONS 

'OF VARIABLES 
EXPDNENTIAL CUR VE FITTING PRDGRAM 
NON-LINEAR CUR VE FITTING PRDGRAM 
TIME SERIES ANAL YSIS 
FACTDR ANALYSIS 
STA TISTICA L ANAL YSIS 'OF DA TA FDR PA TTERN 

RECDGNITION 
A UTOC'ORRELA TIDN ANALYSIS 
STA TlSTlCAL ANALYSIS 'OF DRILL-HaLl:' DATA 
CHI-SQUARE TEST FDR FIT 'OF PDISS'ON, NEGATIVE 
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/,D(7NORJ1fAL DISTRIBUTION' 



COMPUTER UPDATE PROVIDES VALUABLE TOOLS 
COMPlITER UPDATE USES RECOGNIZED PROCEDURES FOR THE PERFORMANCE OF AN AIRBORNE 
SUR VEY AS AIDS TO GEOLOGICAL MAPPING. 
A DETAILED GROUND AIRBORNE SUR VEY IS A PERMANENT RECORD OF A SET OF FAcrs AND 
INCREASES IN VALUE AS MORE BECOMES KNOWN ABOUF THE GEOLOGY AND AS NEW TECHNIQVES 
ARE INCORPORATED BECAUSE THESE FAcrs CAN THEN BE EXAMINED IN THE UGHT OF THE NEW 
KNOWLEDGE WHIm HAS BEEN BROUGHT FORTH. THE AIRBORNE SUR VEY USUALLY CONTAINS 
Mum MORE INFORMATION THAN CAN BE EXTRACTED AT THE FIRST INTERPRETATION, AND 
THROUGH THE USE OF COMPUFER ANALYSIS AND PROGRAMS DESIGNED TO RESTUDY THE DATA 
WITH DIFFERENT PROGRAMS, IT BECOMES QUICKLY AND ACCURATELY A TOOL FOR FUFURE 
INTERPRETATION. THE WORK DONE MA Y STILL BE AS USEFUL 10, 20 OR 50 YEARS IN THE FUFURE 
AS IT IS AT THE TIME THE ORIGINAL FAcrs ARE RECORDED. 
AIRBORNE MAPPING CAN REVEAL MAJOR INFORMATION WHICH IS NOT READILY APPARENT IN 
EARLY STAGES OF GROUND MAPPING AND WHIm CANNOT BE RECOGNIZED IN THE FIELD. 

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

THE HIGH SENSITIVITY INSTRUMENTS HA VE ALSO NECESSITATED THAT THE SURVEY~ DATA BE 
DIGITALLY RECORDED IN ORDER TO MAKE FULL USE OF THE HIGHER RESOLUFION AVAILABLE. 
THIS WILL PERMIT THE COMPILATION OF THE MAPS TO BE AuroMATED AS Mum AS POSSIBLE. 

AS NEW METHODS COME OUF YOUR INFORMATION WOULD BE IN A FORM INTELUGIBLE TO THESE NEW 
METHODS. 



AERIAL SURVEYS 
COMPUTER UPDATE'S AIRBORNE ACQUISITION CONSISTS OF THREE METHODS IN GENERAL. 

PHASE ONE 
AN AIRPLANE EQUIPPED WITH SUCH INSTRUMEN TS AS MAGNETOMETER, SCINTELLOMETER, RADAR 
ALTIMETER, AND A CAMERA FOR STRIP PHOTOGRAPHY. THE OUTPUT OF THESE INSTRUMENTS 
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 OVER THIS MOSAIC AND CORREC­
TION TIES ARE DETERMINED. AS THE FIELD IS BEING FLO WN, 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 INFORMATION. THE OUTCOME IS IN 
THE FORM OF CONTOURED MAPS. 

PHASE TWO 
IN ADDITION TO THE EQUIPMEN T IN PHASE ONE WE ADD A RECORDER AND A MULTIPLEXER TO 
THE EQUIPMEN T ON THE PLANE. THIS GIVES US THE INFORMATION IN A FORM READIL Y A VAILABLE TO 
THE COMPUTER. WE THEN DIGITIZE OUR GROUND CON TROL AND MERGE THIS WITH THE FLIGHT 
INFORMATION TO GI VE US OUR COMPUTER OUTPUT OF CON TOURED MAPS. WITH THIS METHOD, WE 
A LSO HA VE THE CAPABILITY OF CORRECTING, WHIL t.' YET fA THE COMPUTER FOR S UCH THINGS 
AS A LTITUDE. 

DOWN TO EARTH RESULTS 



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

COMPUTER UPDATE SUCCESSFULLY DEVELOPS, MONITORS AND EXECUTES THE SYSTEMS NECESSARY 
FOR QUALITY AIRBORNE DATA ACQUISITION. THROUGH THE USE OF SPECIALLY INSTRUMENTED 
AIRCRAFT COMPUTER UPDATE GIVES ASSURANCE OF THE LATEST RECOGNIZED THEORETICAL 
STUDIES WHICH ALLOWS COMPUTER UPDATE TO MAINTAIN STANDARDS THAT ARE AGGRESSIVE, 
LEADING TO A RELIABLE REPUTATION AND GROWING TO MEET EVER INCREASING COMPETITIVE 
DEMANDS. SUCH STANDARDS OF DATA ACQUISITION ALLOW FOR MAXIMUM QUALITY IN DATA 
REDUCTION AND INTERPRETATION OF SCIENTIFIC AND GEOLOGICAL STUDIES. 
THE DA TA ACQUISITION CAPABILITY OF COMPUTER UPDATE IS AN EXTENSION OF THE APPLICA TION 
OF MATHEMATICAL AND COMPUTER TECHNIQUES FOR THE IMPROVEMENT OF MINERAL, OIL AND WATER 
EXPLORATION AND AIR POLLUTION. PROPERTY EVALUATION, FUEL EXPLORATION AND ALL AIRBORNE 
GEOPHYSICAL AND SOENTIFIC EXPLORA TIONS. 

THE NEED FOR HIGHER QUALITY INFORMATION NECESSITATES THE APPLICATION 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 



.. 

AERO MAGNETIC SURVEYS 
IN AERIAL SUR VEYING THE MAGNETOMETER IS FLOWN BACK AND FORTH AT A FIXED SPECIFIED 
ALTITUDE ALONG A SERIES OF PREDETERMINED FLIGHT LINES. THESE ARE GENERALLY CHOSEN 
TO RUN AT RIGHT ANGLES TO THE MAIN TREND OF GEOLOGICAL FEATURES, AND THEY ARE 
PARALLEL TO EA CH OTHER AT VAR YING INTER VALS. AS THE SUR VEY PROGRESSES, 'THE 'BASE· VAL UE 
OF THE MAGNETOMETER MA Y DRIFT AND tHE EARTH'S FIELD CHANGEIN STRENGTH. ACCORDINGL Y . 
THE SUR V£YOR ALSO FLIES A NUMBER OF CONTROL LINES ACROSS THE PA TTERN, RAPIDLY . 
OBTAINING A 'SET OFSECOND READINGS AT THE INTERSEctION WITH THE FLIGHT LINES. THESE 

UES ARE USED TO CORRECF FOR DRIFT IN THE INSTR UMENT AND THE FIELD .. 
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GEOPHYSICAL DATA REDUCTION 
IN ORDER TO PROPERL Y E VA L UA TE THE FEASIBILITY OF MARGINAL VENTURES, MORE AND MORE 
INFORMATION MUST BE EXTRACTED FROM A VAILABLE DATA. THIS NEED FOR HIGHER QUALITY 
INFORMA TION NECESSITATES THE APPLICATION OF COMPUTER ORIENTED TECHNIQUES IN ORDER 
TO MAXIMIZE PROFITS AND MINIMIZE ERROR DUE TO OUTMODED METHODS OF DATA EXTRACTION. 
THE DATA PROCESSING AND ANALYSIS OF COMPUTER UPDATE IS AN EXTENSION OF THE APPLICA­
TION OF MATHEMA TICAL AND COMPUTER TECHNIQUES. 
GEOPHYSICAL DATA REDUCTION IS PARTICULARLYAMENABLE TO AUTOMATIC COMPUTATION 
BECAUSE OF THE QUAN TITATIVE NATURE OF THE DATA. RESULTS CAN BE MADE AVAILABLE TO 
FIELD PERSONNEL OR RESEARCHERS QUlCKL Y BECA USE OF THE ACCURACY AND SPEED OF 
COMPUTERS. FROM DETERMINA TION OF THE TYPE OF SOURCE DATA A VAILABLE, COMPUTER UPDATE 
CAN DETERMINE FROM THE USER 'S REQUIREMEN TS AND OPERA TIONAL PLANS THE PA TTERN OF 
EACH STEP IN DA TA TRANSMISSION FROM SO URCE TO ULTIMATE USER. THISANALYSIS CAN THEN 
BE NOTED AND ANA LYZED BY THE COMPUTER TO DETERMINE THE PATTERN OF REPORTS AND 
DA T A REDUCTION BY A SYSTEM CAPABLE OF PROCESSING VOL UMES OF INFORMATION SMOOTHL Y 
AND RAPIDL Y. 

SAVE TIME AND COSTS 



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 DATA INTERPRETATION. 
SOME OF THESE BINDING LIMITATIONS CAN BE REMOVED THROUGH COMPUTER UPDATE'S 
EXPANDED KNOWLEDGE OF DATA REDUCTION. NUMERICAL ANALYSES WILL BE AUTHORITA· 
TIVELY PERFORMED BY COMPUTER UPDATE'S QUALIFIED STAFF IN COMPUTER KNOW-HOW AND 

. WITH THE AID OF A MOST UP-TO-DATE, TIME-SHARING COMPUTER SYSTEM COMPUTER UPDATE 
WILL AFFORD THE OWNER OF THE DATA A DEEPER INSIGHT INTO THE VALUE OF HIS AVAILABLE 
INFORMATION. 

o 

SECOND LOOK AT OLD DATA 

() U 
D 

o 0---
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SCINTILLOMETER DATA ACQUISITION 
THE SCINTILLOMETER IS FAST BECOMING A TOOL FOR FINDING BOTH MINERALS AND OIL. IN 
MINERALS IT IS CONCERNED WITH THE RADIO-ACTIVE PROPERTIES OF MINERALS. IN OIL IT IS 
CONCERNED WITH THE VOIDS OF RADIO-ACTIVE PARTICLES AT THE SURFACE OF THE EARTH. 
COMPUTER UPDATE IS PRESENTLY CARRYING OUT RESEARCH WITH THE SCINTILLOMETER SINCE 
WE EXPECT IT TO BE OF EVER INCREASING IMPORTANCE IN GEOPHYSICS IN GENERAL. 
THE PURPOSE OF CAREFUL AIRBORNE DATA ACQUISITION AND REDUCTION OF THE VARIOUS 
INSTRUMENTS MENTIONED IS TO PROVIDE A BASIS FOR STUDY AND DECISIONS. THIS NOW WILL GIVE 
ONE A NECESSAR Y TOOL TO PROCEED WITH THE MORE ABSOLUTE, BUT MORE EXPENSIVE GROUND 
WORK. COMPUTER UPDATE, THROUGH ITS SUBSIDIARIES AND ASSOaATES CAN OFFER SUCH 
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OUTLINE OF SOME COMPUTER UPDATE COMPUTER TECHNIQUES 
A UTOMATIC DIGITIZING OF FLIGHT INFORMATION 
A UTOMA TIC DIGITIZING OF MAPS 
COMPUTER REDUCTION OF AIRBORNE DATA 
PROFILE PRINTOUTS 
ANALOG PLOTTING 
DIGITAL PLOTTING 
DATA -TABLES 
EXPANDING DATA 
SHRINKING DATA 
STATISTICAL ANALYSIS 
ANALYSIS OF DISTRIBUTIONS 
PROFILE ANAL YSIS 
MAP ANALYSIS 
POINT TO SURFACE CALCULATIONS 
SURFACE TO SURFACE CALCULATIONS 
HIGH ORDER EQUATION SOL VING 

SQUEEZE MORE INFORMATION OUT OF ORIGINAL DATA 
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COMPUTER GRAPHICS 
TO ASSIST IN EVAL UATION OF COLLECI'ED DA TA WE OFFIiR COMPUTER GRAPHIC SER VICES WHICH 

PROVIDE A RAPID AND ECONOMIC CORRELATION OF QUANTITA TIVE DA TA SUCH AS MAGNETIC, 
GRA VITY, SEISMIC, ALTIMETER, INDUCED POLARIZATION AND OTHER DATA IN THE FORM OF GRID 
AND CONTOUR MAPS, PROFILES AND COMBINED 0 VERLA YS AND MANY OTHER FORMS OF GRAPHIC 
REPRESENTATION OF ACQUIRED DATA. THESE GRAPHICS ARE GENERA TED AS NORMAL OUTPUT 
OF HARDWARE COMPA TIBLE CAPABILITIES AND SER VE THE USER IN BETTER UNDERSTANDING THE 
ACCENTUATION OF GEOPHYSICAL ANOMALIES. 

EXTRACT MORE FROM YOUR DATA 



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

COMPUTER UPDATE'S TIME-SHARING SYSTEM IS VERY MUCH AVAILABLE 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 GtiVERATION 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 MEMOR Y SPACE. THE PDP SYSTEM IS 
/;'SPECIALL Y DESIGNED TO ACCOMMODATE CON VERSA TIONAL BATCH PROCESSING AND REAL-TIME 
JOBS CONCURRtNTL Y. 

HARDWARE-SOFTWARE FLEXIBILITY 
COMPUTER UPDATE'S FULL Y INTEGRATED HARDWARE-SOFTWARE ALLOIIIS FOR OPTIMUM USER 
FLEXIBILITY. 

COMPUTER UPDATE CAN INCORPORATE ANY SET OF PERIPHERAL DE VICES OF A MUL TIUSER , 
MULTIPROGRAMMING CONFIGURATION THROUGH OUR TERMINAL SYSTEMS DIVISION. 

AS A USER YOU ARE NOT LIMITED TO ONE INFLEXIBLE LANGUAGE, BUT YOU AlA Y CHOOSE FROM 
OVt.R SIXTY FULLY INTERACTIVt' LANGUAGES. 

A SOPHISTICATED INTEGRA TtD HARDIIIARE-SOFTWARE SYSTEM GIVES THE USER A COMPLETE 
Sf:R VICE THAT MEtTS THE VARIED Dt'MANDS OF USER REQUIREMENTS. 

COMPUTER UPDATE'S PDP 10 SYSTt'AIIS GEARED TO A WIDE RANGE OF APPLICATIONS THAT 
Rt:QUlRt."IN TtRACTI Vt' TIME-SHARING SER VICES, CONCURRENT INPUT/OUTPUT AND FAST COMPU­
TA TION. 

TIME-SHARING IS A TOOL, NOT A TOY. 



COMPUTER UPDATE TIME-SHARING ADVANTAGES 
POWERFUL JOB-ORIENTED TIME-SHARING PERFORMANCE WITH 36-BIT WORDS FOR HIGH SINGLE 
WORD PRECISION. WITH 366 INSTR UCTIONS MAKING ONE HOUR OF OUR PDP 10 TIME WORTH 
THREE TO ELEVEN HOURS OF OTHERS ' SER VICES. OUR COMPUTER CONTAINS 0 VER 360 MAJOR 
INSTRUCTIONS WHICH MAKE THE PROGRAM SHORTER, MAKE PROGRAMS RUN FASTER AND 
OCCUPYLESSSTORAGR 

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 TION AND DIFFERENT CATEGORIES OF TASKS RANGING FROM AN 
INTERACTIVE "CONVERSATIONAL" MODE TO ENTERING DATA FOR PROCESSING AND FINAL OUTPUT. 

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

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

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

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

16 ACCUMULATORS 
15 INDEX REGISTERS 
HIGH SPEED PROGRAM LOOPS 

TiME PRO VcfV SOFTWARE 
OVER 1,000.000 CONSOLE HOURS tXPERlt"NCc' 

YOU ARE AS CLOSE AS YOUR TELEPHONE 
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SYSTEM PROG RAMS 

AID 
RESEARCH ORIENTED CONVERSATIONAL LANGUAGE FOR THE SaENTIST 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 FAaLITIES. MACR,O HAS MANY SPEaAL DATA GENERATING, CONDITIONAL 

ASSEMBLY, LISTING AND CONTROL PSEUDO-OPERATIONS. 

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

EDITING, SEQUENaNG, 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 UflT-STRUCTURE 

STORAGE SCHEME FOR BOTH PROGRAM AND DATA. 

SUITED ESPEaALLY FOR MANIPULATION OF SYMBOLIC QUANTITIES. 

DDT (Dynmnic Debugging Technique) 
FAMOUS ON-LINE SYMBOLIC DEBUGGING AID WITH MORE THAN 50 COMMANDS, PERMITTING 

DYNAMIC INTERACTION WITH RUNNING PROGRAMS. 

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

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

ACCOMPLISH USEFUL WORK EVEN BEFORE HE HAS LEARNED ABOUT THE USEFUL FEATURES OF 

THE COMPUTER UPDATE LANGUAGES. 

------------------------------- -
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IMPORTANCE 
IN RECOGNiT/OiV OF THE MAGNITUDE, SCOPE AND SECURITY ASPECTS OF A LL CONTRACT DA TA. 
COMPUTER UPDATE IS PREPARED TO PLA CE RESPONSIBILITY FOR CONTRA CT PERFORMANCE A T 
A TOP LEVEL OF ITS ORGANIZATION HA VING THE CAPABILITY TO PERFORM IN IMPORTA N T 
PROCUREMEN TS, COMPUTER UPDATE IS PREPARED TO COMMIT THE NECESSARY TECHNICAL 
RESOURCES TO THE SUCCESSFUL PERFORMANCE ON CONTRACTS. 

~ .. ~.t ![[]mI7UTER 
\:/;;;,J : U Pr7RTE 

72 EAST 4th SOUTH 
SALT LAKE CITY, UTAH 84111 
(801) 363-4593 
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G:SOPHYSICS 

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

Hew'itt I S equipment, which is a simplified form of the pulse system, 
had been used previously by Whishaw and found to be somewhat Unsatisfactory. 
Most geophysicists would doubt its ability to record meaningful results 
from over 2,000' depth~ 

I.P. 

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

GEOLOGY 

A rough geological map of the mine area, on a blow-up of the 1-24,000 
scale 7~ topographic ,sheet is attached. (Geology 111 - 500'). 

Five units have been mapped: 

1. Uncle Sam Porphyry. 
2. Purple Volcanic 
3. White Tuff 
4. Brown Volcanic 
5. Recent Gravel and Overburden' 

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

The intrusives associated with the majority of the copper deposits in the 
southwest are of Laramide age, late cretaceous to early Ter.tiary. The 
mineralizing stock at Bisbee is older Jurassic. This suggests that the 
Uncle Sam porphyry stock is not the source of the mineralization in the 



CHARLESTON MINE COCHISE COUNTY, ARIZONA 

HISTORY 

There is nothing in the records of the Bureau of Mines in Tucson but 
a few ne\\Tspaper cuttings ,. The mine was probably found in the early 
?art of the century. The ,structure in the open pit was mined from 
underg~ound \"orkings during the second world war , with an indicated 
production of 20 tons pei day in ' 1944. A concentrate running 25-30% 
combined metal (presumably Pb-zn) was sent to a mill in Bisbee. In 
1950, the mine was bought by four Texans, but there is no record 
of production under this ~ew ownership. 

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

Clark Hughes and HarloweJones mined the open pit and the dumps north 
of the mine \..,rhich are stated, to contain 10 ,000 tons of ore running 
10% combined Pb and Zn, presumably all oxidized. A small mill was 
built to concentrate the sericite associated with the ore, and $25,000 
wo :::- th of concentrate was sold to Western Chemical Company for $150 
per ton. It was apparently used as a paint, filler. C. Cosgrove, 
Horne's field engineer suggests a new mill to concentrate the sericite 
could be built for $600,000 and Production from such a mill could 
recapture all the money invested in the property to date. The property 
was again optioned and five holes at ' 45 0 N were drilled to intersect 
the structure 75' below the bottom of the pit., These are said to have 
intersected 10' - 20' of sericite. 

DEEP DRILLING 

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

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

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



C!1a:--leston Mine 
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drill holes. The Charleston Hill and a large area to the north of the 
:r,ine is Uncle Sam porphyry. 

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

7he purple porphyry in DD #1 has limey .fragments and limey matrix, but 
this type \"as not seen on · the surface. 

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

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

. " 
(4) The bro\oJn volcanic occurs to the south of the mine. It may be the 
same unit as the purple volcanic but . consists of predominantly brown 
and gray tuff, agglomerate and . porphyry. Sorile of . the gray tuff is s light­
ly silty. 

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

~INER.z\LIZATION 

Charleston Lead Mine - Open Pit 

'!'he open pit has been sunk: on the area of the old underground workings. 
7~e plan of the geology is roughly projected to the level of the south 
end of t:he pit. 

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

, 
. I 
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The '\vest end of the pit shows strong ,shearing over about 6'. The 
rest of the zone is highly altered, but comparatively unsheared. The 
alteration is principally the formation of the sericite in the white 

, tuff, \vhich, in places, is almo~t completely altered. Pyrite is abundant 
in ?arts of the tuff, but no other sulphides were seen. This is pre­
's~~ably the zone from which the lead-zinc ore was mined in the past. 
~laterial fro~ the pit has been stockpiled north of the mine (see geology 
~a?) w~ic~ a~ounts to 10,OOQ to 15,000 tons stated to run about 10% 
cOillbined Pb Zn. 

Forty five degree holes , intersecting the zone' 75' below the pit are 
stated to show 10'-20' of sericite. ' The trench 1,000' to the west of 
the 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. 

Samples C.p.l - C.P.7 are from the open pit (see plan of pit). Mineraliza­
tion in DD holes 1, 3, and 4 occurs between 1,000' and 3,000' below 
the surface. (See tabulation of significant drill hole intersections 
based on C. Davis assays) • Most of the intersections are in the sedi­
mentary beds, although, in places, porphyry is mineralized. 

It is difficult to correlate the mineralizati'on 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 yicini ty of the mine. The 
mineralization in the drill holes appears to be unconnected with that 
in the open pit. 

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

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

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

CO;;.JCLUSIONS 

The Charleston Mine structure has not been explored in depth. There is the 
possibility of economic lead-zinc , mineralization and also marketable 
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sericite from this structure. 

The mineralization in DD holes #1, #2 and #4 is widely scattered in small intersections over 2,000' of section. The best intersection is 30' of 2.3% cu at 1800'. To prove up an economic tonnage of this type of ore (10,000,000 tons?) would be a very expensive proposition at this depth and with such narrow intersections. 

}:ost copper mineralization, in Arizona is associated with intrusive ;nonzonite porphyry bodies. ' Mineralization spreads out from the porphyry into the intruded rocks, which also, in many cases, constitut~ ore. 

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

It is suggested that the I. P. data be ex~~ined by our geophysical department. If there is any doubt about its validity, an arrangement should be made whereby we , can chElck the anomaly on the ground by a differe:1t I. P. system. If the anomaly is ver'ified, a drilling program based on the geophysics would be justified~ 

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

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

.... , I 
. ; . 1 

, ~. '..I 

End 

Q.G. Wb,ishaw 
(Ed.) R. E. Wager 

\~ 
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HOLE # ,1 

. 
From To ' . Length - Ft. ' Pb ~ ~ ~ 

1102, 1106 4 .5 1.0 

1632 1636 4 ' ' " 5 ~ 6 ' 8.05 
, , . 

2103 Bottom of Hole 

" .. , . 

HOLE # 2 ' . , 
" 

~ .... ~ 1005 10D8 3 · : 4.88 ' 9.20 .43 
, , .. 1028 1032 ' 4 " ~60 5.0 

1726 1737 11 .44 ' 3.56 
1858 ,,' 1862 4 .34 .7 
1923 ' ? " 

. ' . . 14.7 
2261' 2272 11 3.30 .70 
2640 ? " '- ,26.2 ' . 
2957 2961 4 

3~00 Bottom of Hole , 

HOLE # 3 ' , Ni 1 .. , 

HOLE # 4 ' 

1478 1501 23 .40 '" 1.81 , 
1791.5- 1802 10.5 .23 .45 4.95 .5 

.. 
1810 1822 12 .28 .08 1. 65 .6 
1791. 5 - 1822 . " 30.5 2.36 
2099 2104 5 .77 
2230.5- 2236 5.5 .67 

3415 Bottom of Hole 

December 16, 1969 

. . 
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It is ve ry ciiificult to draw definite · COhclusionscon'c~rri.ingthe cause of the 
I. ·P. anomalies in the vicinity 0.£ Charleston Mine as very li.ttle is known 
about: ' . . , ... <. , .. " ".>;. . ....,' '.: . 

(a) t."-le survey technique < .. , 
(b)-the line direction ·: ' :' : ' . .... ' .. . :, 

.... .. 

(c) the line i nterval .. . . 

(d) the spacing :of readiI?-gs •... ., ..... . :. .. .. 

. .. '. , . .' .. .. .. . • I '~ " 

. .' . ' . ': 

(e) theelectrodecon~gu~~tion.: .... '" 
. '. ".: .: : .... ::.:.. .. .. ' 

and nothing is kn9wnabout: '¢e :~:strumentth~t : Was. · used. 
. ' . ' :. " .... ' . . ~ . ', :: . . ,::' : ,. , '. ' .; .: ' . '., .. 

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

' .' ... 

. .. , " 

. ' :.' .. Howeve~, if we a~sume 
.. : .. 

:" ,." '. ': ... 1. : "AII . on the.3,209 foot depth (?) ' map' : re:fe~s to electrode spacing 
.... ' 2~ : The norfrieast trending) iI?-es ' on the I, 006 foot depth (? ) map are 

' . ... . : . the lines read ," . 
3. That the numbers marked 'on these lines are I. P. readings 

. " :4 • . That the reading interval is: the same as the indicated depth (?) . 
. anG. the same as the electrode sp:aCing (as can be inferred from . 
the 1, OOOfoot'depth map) ' ... . 

5. The two surveysvy-er.e :·conductedbycompetent people and/or, at 
the sametlme '.: . .. 

Then t.'J.e strong anomaly: (6ver 39 units, possibly rnillisecs) is probably 
a. one reading anomaly ahdth~s ' suspe'ct~ I(itis: a. one reading anomaly, 

. this may explain why),ine·s .a,nd r :eadings were not put on the 3,200 loot 
depth(?) map. ' ' . .. " . : ': . ':':-." .' . ". ' 

. ' : . '.' 

..... , ' . :.' 

... ' , 

.. , . . ~ ... ~. . '. . .. : ... : . , .. 
' . -, ' .•.... 
, ." .- ' ......... . 

~ . ' .. 

'.: .. . : . . " 
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However, if we a~sume that ~~:, strong anomaly on' the 3,200 foot depth (?) 
l~1.an is ' a valid anomaly',itmus:tbe caused by something at depth as readings 
oi tbis Inagnitude do not occur :o:n the f, OOO£.ootd~:pth (?) map in the same ' 
vici:rity. 

. ' . . 

What is Ineant by "at depth.llinthep'~eViousparagraph is related to the 
b.st~·ument, electrode '·configUr,~ti'on"and. electrode' separation and thus is 
very difficult to comment on~ ' . ' 

!-1vwever, 1 would expect somethlng'inthe order o'f 700 feet , to 2, 000 feet. 
Aga.in, this concluslon is partly :based : on.: 'the issumption that the lines 

, read in L1.e field C1:rethose,~ shom; oX?- th~.l, 000 foot q.epth (?) map. 

, Ii hvles two and four were spotted on the basis, of the I. P. results, ~t 
is surprising that at least o~e hole , i~ notlocated'inthe centre of the 
anoma~. , , " c, 

: . " 

Tl:e strong I. p. ' anomaly ,orifue 1,000 foot depth (?) m~p appears to be a 
valic. anomaly as several anomalous ,readings are',rec0.rded. This anomaly 

, lnay warrant drilling. ,~ , Again 'it ,is surprising that 'some of the drilling 
' ,was no"!: performed in the yicinity.: ofthis ~ anomaiy:, ·:'.ifthe drilling program , ' 
was based/ atlea:st):n . par~; · :on,::.the I'/ P. ~ re:sult:S.-{:: ," , ' 
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Ilr. Lo7d A. Hewitt 
Hewitt BDterpriaes 
R. D. 1 - Box 978A 
Sandy. Utah 84070 

( 

.y 18, 1970 

/ 
We ba .. received .... y reports for April 3, April 13, 
April 15, April 27 aDd April 29 frOll Aaerican ADalyUcal 
ADd aee .. 1'Ch Laboratort.. in Tuceon. We have DO way of 
identUyiac ~ "porte. 1herefore,.. received they 
are lleaDinel ... to us. 

It is q1l1te 1JI~rta~t that . •• . be supplied ~U7 all 
ceophyeical ctata aDd that it be .,roperly ideaUfiecl 80 

that 1 t 1. ..an1ncful. The cooperation of you and your 
ataft 1n this respect would be very auch appreciated. 

Very truly yours, 

MBH 

? 

C~ · 

I 



.~ /, ~ '- - ' -
() .~-~-ltl +9 

' .. 
3:226 E-.15L '::.i-6th s. treet P110l1C 

AMERICAN ANALYTICAL and RESEA I\CH LABORATORTES 

ASSAYER S C H EMISTS METALLURGISTS 
TUCSON . AR IZON A 8 57 13 

SAMPLE SUBMITTED BY Hewitt Enterprises .- DATE-April 15 , 1970 
'-------------- _ .. -- _. - ------_. __ ._-_ .. ,- -_ .. ----

'·-PERCENT 
G O'O I '>em 

PER C ENT P~R , E',T PF RCENT PERCENT 
SAMPLE MARKED 

OZ / TO N . OZ /T ON C O PPER LtAD Z I NC MO L YODE NUM IRON 
. 

0 # 
1-----_. ----c--- .-._- -- -- - .--- ---,-

2 .008 0.23 0.07 

-

0 , 

R E C E I V E 0 

MAY 1 2 1970 
I 

I JAM ~ S+[WA~ l'iL1iAJY 
PHOENIX, A ILUt.A 

•.. 

10 -- t-- ---
/ ;: :=:-i;,:/ ~:~':::-'" 

I L~~/ -----.... ".-f;~,' 

I "/ ... ,/.~~~~ • J., -" " ' .~ 
. fL:: ;;~ ' - . t II{/~:'\ .,.. \ 

! I 

~ HfJ1/ %.1.~ ~-W 
I 

Uv_~ . '. /0 . c "' : • 

( -
\~ " ~j/J)o . 

I ', # .,s.';: .,J 
5.25 ~. u. 'i ~~~~ 

CHARGES $ 
ASSAYER - CHEMIST . 

. --- - - - - -- - . ----

, - ,:;: .. 

'------
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.. 62~ ~b~ 3226 'Ea'st 46th Street pllone 
~ 

AMERICAN ANALYTICAL and RESEARCH · LABORATORIBS 

ASSAYERS - CHEMISTS - METALLURGISTS 
TUCSON, ARIZONA 85713 

SAMPLE SUBMITTED BY 
H~witt En tp.r,!)rh.:e s DATE April 31 1970 

GOLO SILVER :lSc=s=- PERCENT ,-- PERCENT PERCENT 
SAMPLE MARKED 

OZ./ TON QZ./TON COPPER LEAD ZINC MOLYBDENUM IRON 
-

I----OL-16 59 47 5 

PL-17 55 71 10 

PL-18 35 88 7 

I-CF--L- 19 26 69 12 

PL-20 35 49 10 

PL-21 41 tl.::; . ..- 3 

1-

Rt:.C t:.IVI:. IU 

0 MA It 1 2 1970 

IAM~S ST 'rWA,\ I I,; v 111 ; M'~Y 
PHO N'A, i\r(,,,,,mA 

, 

:-0 

--

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

' , 

.. 
,.- ",;\. \) . 

" ~~ ; ..•.. 
-- .t-../. , 'I' ~ 

~ lvl" 
, 

, t/ ..-

)c: U~yJ ',,-;/ ""1 ' 
. :') !.~ 

V " 
//' I .: 

'- "" ~> " :, ", T/ 3>/1' ,;) 
CHARGES S 

27.00 -~~;~~/~~~~ .. ~ -._ .1> ' 
ASSAYER-CHEMIST 
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3,226 East 46th s.treet , phone 62400UZ - , 
AMERICAN ANALYTICAL and RESEARCH- , LABORATORIES 

ASSAYERS 0 CHEMISTS o METALLURGISTS 
TUCSON, ARIZONA 85713 

SAMPLE SUBMITTED BY 
Hewitt Enterprises DATE AEril 3z 1970 

............ w T"\~K -n~n ~ 

GOLD SILVER - ....... PERCENT ---- .. - PERCENT 
SAMPLE MARKED 

~.,.~- -.-.- COPPER LEAD ZINC MOLYBDENUM IRON 

-
S-1 4.0 34 18 13 

S-2 5.0 41 16 5 

S-3 3.5 15 22 5 
S-4 3.0 29 16 4 

l-os-5 1.5 30 13 10 

S-6 4.0 18 13 5 

S-7 2.5 25 10 4 

S-8 3.5 32 14 3 

S-Q 5.0 30 14 
, 

." 0 

~o 
F EC E I V E D 

UJ\'L1 c: 1010 
Inn .L ~ ,~ 

.a .... I'Inlt" nAA 

JAI It~ ~ ! ,C.VV/'\I II \IV """" 
PHU':'i~I )(' . ' ~ ' l..U ; .... 

0 

0 

-- ' / :: ..... , ~.« !i\ () ,i.}iA ~<: ';~~r'\;; " "" . 

0 
l!.. .. . , .... \\ \.: Ii ", <'';,\ 

~ 
'&!., :,:- (;~l b .~., \' 

, , ' (~ , / 

~ ~r~~ wv ' /' , / "'I - ..... 
~\ ' ~ T/~7 ~..,/, ' I: "..:d _ . . 

54.00 ~ /. , .. , us ' ~'--
CHARGES S '-.~~ ... - '- ; ,/ 

ASSAYER '<:HEMIST 

1-----· 



l \lo . __ .... .. ..... '-..1 .... , u.lct:et . 
Phone 624·004~ 

. . . . . .' 
AMERICAN ANALYTICAL and 

, ,. 

RESEARCH . LABORATORIES 
.. 

ASSAYERS • CHEMISTS· METALLURGISTS 

TUCSON , ARIZONA 85 7 13 0 SAMPLE SUBMITTED BY Hewitt Enteq~rises 
DATE AEril 31 1970 -- .... -.-. .... .;....~ GOL.D SIL.VER 

_ .... 
PERCENT -- .. _- PERCENT 

SAMPL.E MARKED 
OZ./ TON OZ . /TON COPPER L.EAD ZINC MOL.YBDENUM IRON 16 

~? ?8 18 
n 17 16 18 5 18 

39 19 5 19 
25 24 3 ()o "' .... c:t) 15 2 

21 
20 24 2 

22 
43 35 2 

23 
37 14 1 

24 
38 16 1 

25 
34 1 I~ 2 26 
35 13 2 \-.) 
2Q 32 2 

28 
34 17 -1 

29 3? 14 1 
30 41 15 4 , 

to 
R ~ eEl' 1:0 

MAY 12 1 970 
IAMF . . . SI£WAjU ~(} ;,lPA:J'i 

--

PHOE;NIX, ARI. ONA 

.: . " 
. .' . ' 

!' ~~~\ 
.....;:....., . . '. \: , ..... ','~ 

~ y' . 8 · . f / ,., 't./ 

~ rt~/· F- . /' . ~rrJ II I/I/' 
. 

"- ., "' <~7 67.50 .. ;- '.'} ::. ~ . .> CHARGES S 

........ ~~ .. 
ASSAYER· CH EMIST - - _. .- .. - - - - - .. . . . . 



-
l:aU 46th 32-26 s.treet 

. . 
phone 62+-0019 , . 

,. . .. 
AMERICAN ANALYTICAL and RESEARCH .LABORATORIES \' 

ASSAYERS - CHEMISTS - METALLURGISTS 
TUCSON . ARIZONA 85713 

SAMPLE SUBMITTED BY Herllj tt Rnternrjse 
'" DATE;: A:Qril 13. 1970 

GOLD SILVER :i'maxxJC PERCE "I T Jri"'MXK1lC J(>~-OC PERCENT 
SAMPLE MARKED 

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

1-0 39 20 5 

K) 

n 

I 

R E C E I If E !1 
Li 

0 
Ul\V 1 9. 1Q7n 

~ 

.. '1'\ ~r~ Ll\. .'!I J'\Ji I . ' 

JI\IVI ~\) ,)ILnnl\l vvlil . " 
PHOENIX, AR ZONA 

~...-:= 

~~\;~f~ '~'. " .l~t;. ... ~ ",/' '-" :. ; 6 ::;~;' ~ ' . ' . ;~, . 
' ," ," :v " 

~ 'f 
' ,, ~ ' ,-" ,: ~ \' I : ' ~".":: .!. ., 

" . ~ ,~ 

--- _i . ..... ; ! . . /) \ iY 

~ ~~~ 
I .... <~ ;; 

LL/~, Ihl" -
~ "::- . .- '".'4 ~!.7 -'.'; ~ . -~ . > ~' '~ ._-

4.50 ~"):, u. ~ .~'-</ 
CHARGES $ ._ 

' .... ~.A .-:: •.• 

ASSAYER - CHEMIST 
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3226 East 46til Street 

AMERICAN ANALYTICAL and R]~SEARCH 

ASSAYERS CHEMISTS METALLURGISTS 

phone 62..j.-()\\~9 

LABORATORIES 

TUCSON , ARIZONA 8 57 13 

SAMPLE SUBMITTED BY Hewitt Enterprises 
----~----------~-~~~~----------------

DATE April 27, 1970 
_. - .. --

ZINC 

PEf1 C ENT G O LD SILVER PER CENT PERCE'<f 
SAMPLE MARKED 

OZ'! TON OZ . /TO N COPPER LEAD 

nO 1-398 Nil o 02 0.03 

PERCE NT Percent 
IRON Ni 

- -,-__ -----------+---------f-- ----j----- t------+--.- - - -- --- -------+-------+-~~---

___________ -4~~~ __ ~~~ __ +_------4-------~-------_+--------r-------+.~004 

PERC ENf 

M OL YBDENUM 

o 
RECEIVED 

MtW 2 1970 

__________ -+ ______ +--____ ~------~~~~Tr\lIhRT COM,~IP~tI N~IY~--_+------+_-----
~f\I'f1 ['.J .J' L.. , .. 

PHOEN Ix. ARIZON'-

6.25 CHARGES S _____________________ _ 
ASSAYER -CHEMIST 

- ------------------- - ~---- -.-

.. - ----- - --~---- -----.----------------

,':-

.... . : : 
....... . : .. ... . 

. .. .. .. . 

. ' ' :0: • . .. ' , 

' , ' . 

,':" 
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3116 East 46th s.treet pill' 

ASSAYERS - CHEMIST~ M ETAL _URG ISTS 
TUCSON , ARIZOI'. 71 3 

SAMPLE SUBM ITT ED BY 
Hewitt Enterprises 

D ATE Apr. 2 -, [LO 
- --- --- ===r======;====-- ---- -- -=~-=-' '': -:::;==-=--- :-=' ==.-=-=-- ==--l::PP~M-=;::::::===--

GOLD 
SAMPLE " " " RKE D 

oz l TON LEAf) :C ' NC M OLYe !"' ~ NUM IRO' 

S ILVER PER CEN T 

OZ _/10N C O PPER 

Pf.R CE"<T p ~qC ENr P ERCENT - .. -
0 85 Trace 

417 Trace 

--=~------+-----~------I-------t---- -1--- --- - - - --r- - -, - -- ---- --

_ --==---____ -+-___ -+ _ ___ -+-___ -+_0_._0_6_-+ ____ +-----"5'--_,-+ ___ .. ,--l------

I 
__ ~__=_____ _ ___I__--=-=---=-=--=~_+--=-~___+_--=----=-::::._=__+_-0-.-08--+----_+__.J..i-_+_--+_,---­

0.12 0.06 

o. 11 0.06 

463 Trace 
-

! 
!--------

0.13 0.07 0.08 o 
----- --_+--L.---t----

0 : 
-~~-----+-----~-----+-------~----+-----+-----~----- -- --------

I 

__________ ~------~----+_----~-----_+-------~----+_-----l-----__ 

I --+-- -----

I 
11'\ r- e-~r-~f__\: \r--t/r:'--tf"\--t--t-- -----t---i\L. L- V~\J 

----------~----+_----4_-----~------4-----r------~-------~------

MAY 1 ~ 1970 
-,---------I-----~-----_+-----4-----~-----+_------~----_r------

JA~ES STEWA~l ~j .. d~_'~~r / ~''- : ~. t,-~~·~~~;. -. 
-~~--~~-----+----~-----~----+-~~ntt"'OENI~ ~ .. -Vi-~~·~--+--~ .. ~~+-~c~-~':~\~--~ 

yrrd-~i,~~~-'-------------+------+-,-------4-----1------

CHARGES $ ___________ _ 
ASSAYER - CH EMIST 

-.. - ----------------------
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.. ... 
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"-inferprises 
(~. (_.: . . 801571·1911 Off. 

801 571·0157 Res. 12415 South 960 East Draper, Utall .84020 

THE CHAHL~S'l'ON MiNE PtlOJE<';'f 
UATA (;OMfELA'l'ION 

}{~POR'l' 

August 10, 1970 

'l'he t:harleston Mine area lie s approximately six miles 

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

(;harleston highway. 

In th e Charleston l<line area a large Z<,>ne of mineralization 

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

long and 3/4 m{le wide. The estimated size of this zone of miner­

alization is based primarily on deep induced polarization pros­

pecting. 'rhree preliminary dri 11 holes have tested this zone in 

the immediate vicinity of the old L:harleston Lead lViine. All three 

holes have encountered ore grade mineralization of copper, lead, 

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

small area \'lithin the mineralized zone. A fourth hole, drilled off 

the mineral:iz ed zone, encountered very little mineralization. 

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

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

the 'ore ,indicates the operation \·,rould be underground,generally 

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

much better inforrration for a basis of evaluation. 

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

a I.P od possibility that the (;tIarleston depo3 its are relat ed to a 

( mineralized intrusive monzonite porphyry. similar to those 0 f Bisbee, 

}'·'lis aion, San Manuel, and oth ers near by. 



. ( 

( 

( 

. c. c . page 2 

In conjunction with the deep mineralizat ion ' found, the old 

<.;harleston Lead Mine itself' should not be over looked. 'l'he mineral-

ization in the old. t;har1e ston L.ead Mine appears to be unrelated to 

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

a long series 0 f mineralization pericd s. 'l'he old Charle ston Lead 

Mine may, at depths, oontain sufficien't reserves of Pb, 6n, Ag, and 
I 

sericite to be of economic importance • . 

. FUrther drilling 01' the mineralized zone is suggested, ·both 

to t~st the ore in the \'tide spaced holes 1, 2, and 4, and the general 

area. 'l'he drlllin gis by far 'the most important next step in ex-

: ploration. 

GLAIlvlS AREA 

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

mineral mining claims and state mineral leases. These properties are 
I 

controlled b,y Horne Enterpr ises, 3033 North Central Avenue ~ Phoenix, . 

Arizona ~ . , 

GEOPHYSICS 

'l'hree phases of geophysical exploration were conducted in 

the Charleston area. Preliminary airborne magnetics covered the 

gen'eral area of interest. This \'1as followed by very broad selected 

geochemical sampling and then induced polarization plus a small 

amount of ground magnetics. 
,. 

AIl{l30HNE NAGNETlt;S 

The general area covered by the magnetic survey i~ under­

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

cant Sl.lS ceptibili ty difference. At th e Schieffelin monumont and 
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in the area surrounding, the Schieffelin granodiorite is exposed. 

t(ock samples of this material are fairly mae;netic. At the lower 

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

Kiver, granodiorite similar to that at the Schieffelin monument 

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

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

many outcrops of the Uncle ~am porphyry are obscrvea. 'l'his porphyry 

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

of the l;harleston Nine and vi cinity, ro ck out crops are prinCipally 

undifferentiated gray and white tuffs wi th sills and dikes of' 

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

lIlagn et i c. 

!,'rom the airborne magncti cs the entire 'l'ombstone district 

_ppears to be underlain by ~chieffelin granodiorite. In most cases 

this intrusive lies at depths less than 1,UOU feet. 'L'he intrusive 

l.ies as far westward as ~e.ction 39, 'i'wp 20· ~, rt 22 t;. ;. similar 

.intrusive underlies the ~an Pedro rtiver valley west of the survey­

'ed area. Hegional rr.aeneti cs suggest the ~an fedro rti ver in trusi ve 

-to be far larger in si ze than th e ~chieffelin granociiori te. 

Between these intrusives lies the ~harleston basin. ~ag-

lletically the rocks in this basin all appear to be s i.r.lilar. tiOW-

ever, the surface geology suggests otherwise. ~'Jith the abundance 

of' magnetic andesi te dikes and si 11s in the tuffaceous floVis it 

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

there would be some aggregate magr.etic effect. ~ince th is is not 

the cc::se, two choices are rossible: the tuffs are underlain at 

re~sor.ably shallow depthS by non-magnetic Uncle ~am porrhyry or 

seaimen ts. Our original int erpretat i':m h'as that sedimen t.J.ry roc~s 

\1P 1 

i 
. " 
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underJie the tuffs. This is borne out in drill holes 1, 2 G:. 4 • 

The Uncle !:lam porphyry is found to bC! surprisingly uni-

form maenC!tically, almost as if it were a sediment rather than a~ 

intrusive sill or extrusive flow. '1'his porphyry seems to have 

very little relationship to other igneous rocks in thC! area. 

Some of the igneous dikes, especially the andesite por-
• 

phyries in drill holes 2 ~,d 4, are altered and mineralized. Also 

they are fairly magnetic. jome su:-face profiles in the viCinity 

of the t;harleston Hine inaicate the possibility of an intrusi va 

dike striking nortneastwnrd and paralleling the interpreted majo:-

mineralization zone alone its north side. The significance of ·a 

porphyry mass in this area is :lot yet known. Additional infcrm-

.tion from furth c.r dr111ine \'Iill undoubtedly shea some lir;ht her-c. 

In the I,;har leston b asir. six geologic unit s ::lay be observea. 

~. Scpien:elin granodiorite 

2. Uncle ~am porphyry 

3. Purple vOlcanics 

-4. ~~hite volc.:inic tuffs 

5. Green to gray volcanics 

b. t!ecent gravels and soils 

1. The !.ichieffelin granod iori tc rna ss und er lying th e '1'or::b-

stone district and the ::';an t caro :tiver valley is tnou.--r,;·,t by t.his 

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

.for the cretaceous ~i::; tee format ion. .in the ~an l'edro tti vcr v ..... l.ley 
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the contacts with the volcanic ·series show the granodiorite to be 

much \'1catnered before the deposition of the volcanics. lt is be-

li-eved this unit to be older than the volcanics or the Uncle Sam 

porphyry. 

2. 'l'heUncl.e ~am porphyry is reported to be o.f Niocene age 

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 covers 

·a large area to the north of ~harleston. 

3.'l'he purple volcanics vary from purple tuffs to brO\m 

.argillites and includes aggloClcrates with some porphyry fragnents • 

. In plttc~s these rocks ~ppear to have intruded tl1 e wnite ·tuffs. 

4. ~thite volcanic tuffs cover a large }:ortion of the r.;ine 

area and south','1estward. The rock appears to be bleached ana alter­

ed along shea.r zones which strike N 450 E. The ro ck is very hard 

and a great 3.4!ount of silica has been introcuced. 

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

purple volcanics and are very similar in mineral composition. Tney 

are 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 strikin~ 1~ 450 t.:, through the ~harleston basin. These 

shears vary from bleached zones with kaolin and sericite to quartz 

canp:anese veins. Par~lJel to the ~harleston hie;hw;ly is a snear 

zone nearly five miles long and JUO feet wide. This zone has r:uch 

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

minor traces of co pper, "'lith the exception of the southh'est end. 

On the sout.~west end 01' this zone quartz veins with minor copper 

silicates are present. 

Near the central part of the suggested Gharleston mineral-

1zed area, numerous quartz rtlanga..'1~se veins are observed. '1'he09 

veins contain larger aoounts of copper than the shear zones • 

• On the north edge of the outlined mineralized zone the 

L:harleston t.',ine occupies a shear zone in the volcanics. The shear 

is noted by considerable sericite alteration containing ealena, 

sphalerite and pyri teo '!'his zone ap~ears to be the only one in 

any way ~elateci to th edeep mineI'aliz at ion, Mld that is que stion .. 

able. 

The only relationship of the surface mineralization to the 

deeper sulphides is that secondary hydrothermal solution from 

recent or post mineral faulting may have carried minor amounts of 

mineral through the overlying volcanics. 'rhis in part is th e 

reason for givi'1g emphasiS to the deeper sulphide zone. 

\11 

In the ~harleston basin numerous veins, shears, and altered 

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

As mentioned earlier, three types of r:lineralized shears are noted • 

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

mineral, may contain seconaarydeposi tion of minerJ.l s, especially 

the quartz ;.~nGanese veins. ~ock sanple tests of the three ~oups 

indi cate ano~alous ar.lounts 0 f co P?er, zin c, and silver in the quart z 

manganese veins. 'l'he mineralized shears \'lith kaolin, limonite, and 
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bleachine; contained the s~llest amounts of these elements, only 

slightly above the fresher volcanic tuffs. These samples though 

inconclusive d9 aid in encouragin~ the possibility of ore mineral­

ization in the underlying subsurface,outlined by the induced polar­

ization. 

INDUCEU POLA~IZATI0N 

• lnitial tests made on the Gharleston basin, using a Wenner 

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

of a polarizing nature at dep ths Ie ss than 1,000 feet. Later tests, 

using this same configuration, suege~t that a shallow zone of 

mineralization exists in th e eastern part 0 f the atea, Section 3D, 

'fwp 20 S, rl. 22 E. The depth to t his zone is estirna ted to be 

approximately 185 feet. 

~'lith a modified 2 array (note fig. 1) electrode confieur­

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

:of placing one current electrode at electrical infinity and the 

other at the depth station. A reference potential el ectrode ;.,.as 

placed in the direction of the moving potential electrode at 6400 

feet froo the current energizing electrode. Resistivity and IP 

readings were made, out from the current electrode, between the 

reference pot and the moving potential electrode. 

Expanders were ~ade in four quadrants, in most cases, de-­

pen ding on accessibility. by doine; a sufficient nu.11ber of these 

expanders, data was deemed dense enOUGh to cont::> ur. uata values 

were plotted half way between the current electrode and the mov­

ing potential electrode for any given depth separation. for ex­

a~rle, the lP value wOllle! be 10 !:lilliseconds at 1600 feet from the 
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current center. This value was tht6 plotted at 800 feet in the 

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

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

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

the modified 2 array configuration. '!'he 1000 foot ele ctrode 

separation contour map ·is based on data from Wenner array traverses 

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

Measurements were made using . D.C. power-pulses of 4 seconds .. 
at 5 to 6 kw. A .35 second delay was used before an lP integra­

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

tious for several ' cycles to give a @Jod repeatable impressed EMF 

... and IP value. · The Hewitt Enterprises system is cOmparable with the 

Newmont or Huntex methods. · 

The induced polarization results indicate that a buried 

polarizer lies beneath the volcanic cover in the Charleston area • 

. ·.The . zone 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 at least 2 miles in strike length. An average depth 

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

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

.percentage fo r 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 principle rocks of the section are post mineral 

Bronco volcanics J the Bisbee formation sediments and the Uncle Sam 

J porphyry~' The contact between th e p::>s t mineral volcanics and th e 
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underlying sediments is noticeably a basal conglomerate. The 

Bis bee fo rna tion in th is area consi s ts of bands of quartzites, 

arkose, redbeds, argi 11i tes and sili cifiea limes tone s. It is 

=nost difficult, if not impos sible, to find a marker bed. which is 

identifiable across any two dri 11 holes. The se ction interpreta-

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

Ore mineralization encountered in the dn llin~ consists of, 

in order of importan ce, sphal erit e, chalcopyri te, ealena, a.nd 

silver. The mineralization · is gener~ ly assoc ia ted \o{ith the =ore 

arkosic sections of the disbee formation. Hm.,ever, in l:1any places 

mineralization occurs in an andesitic porphyry which seems to be 

abundant as narrow dikes and. sills \·,ithin the Bisbee fOIT.la.ticn. 

The stronGer ore sections sha., considerable sericite a~d. q~artz 

.. alteration. 

~~neralization appears to be disseoinated along bedding in 

most cases, althougn sections of rrassive sulphide may form veins • 

. from the polished sections data enclosed in this report, it 

appears that several phases of mineralization occurrea in this de-

JX)sit. l'yrite and quartz seem to be the predominant minerals in 

several of these stages. The rolished sal1ple studies suggest the 

galena and sphalerite are closely associated. ·fne chalcopyrite 

and. silver also appc<".I.r to be closely related. Since several std.[;es 

of r.-d.ner~ izat ion seC;";i to be present in the deposit, economic im-

porta.nce rray be consi (je:-ably enh<m cede 
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CONCLUSIOrJ~ 

Several sections of mineable ore have been encountered in 

the drilling to date. The reader is rei'erred to th e en closed 

assay su~maries and drill hole logs for an evaluation of the dril-

l.ing results. Even thoue;h many sections of ore grade materia 1 

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

next, because of the wide spaced dnlline. However, sufficient 

mineraliz ation has been found to warrant both the use of definitive 
• 

drilling on shorter hole spacings and general exploration drilline;. 

lt is important that a very minimum number of holes, within 

the sugeested large mineralized area, have found economic mineru.l-

ization. It is quite possible that this mineralization lies within 

the vicinity of a significant porphyry copper deposit. 

The geol.ogic environment appears to be f~vorable to econo::1ic 

mineralization. This, in conjunction vlith the \'lide zone of inter-

preted sulphide mineralization, encourages continued exploration 

an a deve1 bpr.1cn t. 'l'no s e familiar \'1i t h re cent ::inerQ.!. d is co veries 

in the southwest 'hill realize that each of them '-lere the result of 

exploratlon in sitt.:ations such as this. We appraise this property 

to be worthy 0,1' a vigorous exploration program • 
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/ (1/ 
A-387 ASB 
Mineral Development RECEIVED L 

Mr. Seth Horne 
Seth Horne Development Corp. 
Mayer Central Building 
3033 North Central Avenue 
Phoenix, Arizona 85012 

Dear Seth: 

JAN 22 1971 

JAMES STEWART CUMr'AI~Y 
PHOENIX, ARIZONA 

January 19, 1971 

Re: Telephone Conversation Pertaining to Geologic 
and Aero-4l1agnetic Maps of Southern Arizona. 

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

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

HCD:pn 

Regards, 

'-'lei U .,-/,u a c<--{' (' ·L-j 
:/ "fI ) ....;1 

H. Clyde Davis, Director 
Mineral Development 





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

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

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

Dear Mr. Cosgrove: 

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

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

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

:\ \ ~ 

'(HCD:pn 

Enclosure 

C_4+ a ·rk~:. ~.J.o. ~ 
£~~. 

-' . . 
',.1 
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GEOCHEMICAL OVERLAY 

CHARLESTON MINING DISTRICT 
' . . COCHISE CO.,ARIZONA ·, · 
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... . , . . 0G 
321b E~8l 46th Street Phon~u~y 

AMERICAN ANALYTICAL and RESEARCH JU:ri6~ATORIES 8>8"? -S:'" r(),? 
ASSAYERS • CHEMISTS • METALLURGI~L 2 1973 

TUCSON. ARIZONA a5~' 

SAMPLE SUBMITTED BY American Smelting & Refining Co. DA TE June 30 t 1973 

GOLO SILV£R PPI\'~ PP~';l Pl!l';: .P .Pi.'! P£RC£NT 
SA~PL£ MARK£O 

OZ./ TON OZ./TON COPP£R L£"O ZINC MOLYBO£NUM IRON 

U;; - 1 20 131 - 22 2S / ( 

/ 

TB - 2 48 81 24 25 

TB - 1 161 2000+ 71 33 

UTB - 4 14 183 I 8 40 
, 

TB - 5 68 724' 666 53 

TB - 6 21 96~ 17 20 

TB - 7 46 44 0 JA. 17 

TB - 8 41 40 0 18 16 
01-

TB - g 14 66 8 32 
! 

~1l-10 92 44° 1 1 20 I 
! 

TB -11 35 33° 79 17 

TB -1 2 26 39 c) _9 13 

TB -11 19 65 < 61 17 

TB -14 11 21 59 22 

TB -15 21 22 57 25 

TB -16 36 18 91 20 ! 
; 
I 

0 "-

( -

I 
0 l I 

r 

, 

-U /~ ~ ( 
~ 

~ I(U£~I ~1 ./V 
:/ .~ 

<:: 

~rf/~ lY~ I 
Invoice // 9411 ~~~L 
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3~16 E.1St 46lh s.treet pllOl1C 62-J. .()O-J.9 . 
AMERICAN ANALYTICAL and RESEAI~CH L\130RATORIES 

ASSAYERS • CHEMISTS· METALLURGISTS 
TUCSON, ARIZONA 8Sr-

SAMPLE SUBMITTED BY A met:i can Smeltin{! d; Refining GQ!!!I2any DATE AUgllst221 1273 

GOLD SILVER PPH PPH PPt~ PPM PERCENT 
S"""PLE ""ARKED 

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

a -17 ( 
".-

39 200 2t. 19 -

_TB_ - 18 108 107 49 1t. 

TB - 19 26 42- 25 13 

a -20 40 90 30 It. ( , 
-

TB - 21 25 49 57 10 

TB - 22 23 189 21 11 

TB - 23 25 105 17 19 

TB - 24 33 133 50 23 

TB - 25 54 879 29 12 

r-o-26 30 31 63 13 
(, 

-

T? - 27 37 129 61 12 ---

TB - 28 26 36 69 11 
.. 

TB - 29 68 38 107 12 

TB - 30 28 40 80 16 

• .. Iii 

() ( -
. , 

., 

0 ( 
-

0 
.. 

'. : . ~ , . f i : -.;:-.. 

( \ .. 
~ ............ '.: .... -:. ... . .. , : . 

V :i ,; . ~ 
L '''. ::"..r ~ ~ ~ V 

(' -
.~~~~ , 

Invoice # 16 , 
" 97 

' .•. 
".,. I 
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CHARLESTON rU1.fES: \ 
Attached is a record of shipments and sales of bulk semi-concentrates of zinc, lead 
and oopper sulphides. This are was mined and milled at the Charleston mine over a 
period years in the course at annual assessment work arid development work which 
consisted of sinking four shafts all under 80 ft depth and the driving at 600 feet 
of drifts that followed the footwall side of the course of the vein which varies in 
width from ten to 100 feet wide, and is exposed on the surface over .3000 feet long, 
through the center of the twelve Mary Jo claiJas. 
This vein named th~ Sericite Vein is one ot several veins contained in a highly 
al tered zone that appears to be 800 to 1000 feet wide between walls of Quartz-Mon­
zoni t Granite known in the area as Unole Sam Porphyry - the Sericite Vein being the 
most prominent was selected for development work. (It is known as the Gilluly Fault) 
Thi8 vein gangue is a white clq which the Arizona Bureau of Mines indentified Q8 

"Serici te, a finely d1 vided variety of Muscovite Mica" whioh they said should find 
some use in industry. . 
This clay gangue was produced by hydro-thermal action - it oontains crystals of the 
sulphides Sphalerite, Galena, Pyrite and some nuggets of native copper having an 

(ae~y value of 10 to 15 per cent. (See record of shipments assays) 
*o~l the reason that the smallest of sericite causes an uncontollable frothing in a 
notation circuit, the crude sericite ore must be washed before the sulphides oan 
be fioated. This vas a problem but aftar many tests and experiments IV old partner 
~~.Zebold who vas a mill man and had solved JI8J'lY like problema, designed and we 
built in 1941, an ore bin and a washing plant that worked like a oharna,~t vas this 
plant that produced the 12n tons of sulphides shown on the shipping reoord attached, 

r
~~ clay free. Un-fortunately the Stewart Comp~ destroyed this pl~ malioious­
~YJ ~ 1961. It can be rebuilt from my plans and my experience with a larger oapaoity 

to~ about $250,000.00, which can include components' to produce a clean marketable 
l, e~icite product. (Whipple and Coppock have no exclusive ideas in this respect) 
I,~ drying process of the finished sericite product is the greatest problea. My efforts 
ana my concem were to try to prove the extent of the ore vein - my production and 
sales of are were purely incidential to my development work - the ground was hard to 

f ~~d so I had to keep my drifts narrow but several augur holes proved the ore thirty 

I
: iewt and more wider than my drifts, in some cases. I was handicapped by -# low DllStal 
prices and a laat of water tor washing the ore and a lack of .oney, and tor the last 
i ~ 1 years the mine has suftered from lack of competence and good fa! th on the part of 
i :the James Stewart Colllp&l11'. 
U -

1/15/1914 
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Charleston Mines 
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Phoenix, ' ,1 :i.u,;J 

P.F.c01Ul OF IW;TAL SEnI..cONCE!~1'RA reS 
AUG IUNfD, \O:.Asrn~ AND SHIPPED BI THE 3 0 1973 

CHAlll.ESTON MI~IES. 'ro:':B3TO:m, ARIZ. 

NOTE I The place o£ underground on~n or e:1.Ch lot. shipped io 1nd1c~tod on the 
nt.tD.chod map o~ t..io undor~'l<i worki."lc.""3, by nurnborod circlo .. COrNGpo!"..:iin;! to 
tho lot. number. Th1s inro1'Q3tion choul4 corJ.V<q a cenonl1doa or tha ova~ 
c;uali tq of tlw oro ' as ' thaao Ghipmanta 'WON mizIed trolll a JJWJlbor ot widely IlOpal"-
atod places in t.hG 1'Idno. 

tot I~O. ~ DRY TONS AB:. oZs Cu.! ~ Zn. ~ MILL PA'P.'fi'~!,j'l'S 

1 10/47 12~.>0 1.30 0.70 7.40 12.7 $ 185~.70 

~/ 'J/4B 44.32 1.32 O.BO 10.60 14.4 1448.97 
6148 82.16 1.20 ' 0.6$ 10.20 12.0 2283.18 

4 7/48 51.57 1.00 : 0.7$ , , 9.40 ' 10.2 1433.91 
5 8/48 47.~ 1.20 0.70 ' '9.110 9.0 -1328.24 
6 9/48 38.97 1.0$ 0.60 8.90 11.2 'lOS9.33 
7 10/48 44.64 1.29 0.37 6.8$ 12.20 1103.00 
8 10/46 49.6~ 1.BO 0.60 9.70 ~.6O 186~.74 
9 ll/48 33.51 1.60 0.62 , 9.90 , 14.60 1431.90 

10 12/48 42.95 1.20 0.60 7.)0 9.00 1005.61 
11 12/h8 37.62 1.30 0.75 9.10 14.6 1472.74 
12 ' 2/49 33.06 1.20 0.61 7.15 10.0 921.18 , 
13 3/49 39.74 0.80 0.40 5.65 8.~S 742.61 
14 4/49 .34.&6 0.80, 0.)2 S.50 9.16 409.24 
15 ,/49 Ll.47 1.40 o.r;s 7.75 12.90 873.15 

~, 16./ 6/49 5$.<n 3.40 1.2$ 15.50 22.30 212$.14 

" .. 
170/ 3/49 39.01 1.70 0.7$ 7.30 11.~0 546.93 
18 9/1tJ hO.13 '1.70 1.0S 10.40 15.2 915.28 
19 .... 9/~0 58.10 1.20 1.OS 11.00 15.9 2473.43 
20'/ 10~0 70.S~ 2.28 1.42 17.10 21.3 S)26.$2 
21 v 10,0 26.90 1.32 0.97 10.36 U.S 913.89 
22"" 10~O 32.17 1.80 1.2$ 13.60 21.0 11354.19 
23 12 50 27.12 0.90 0.16 $.40 9.8 344.10 
24 6/51 122.04 1.% 0.20 7.80 11.8 )132$.87 
2$ ~/52 26.48 1.68 0.60 10.80 16.2 1377.42 
26 6/$2 2$.40 1.2$ 0.92 10.00 1$.8 76.2.00 
27 6/S2 100.00 crude 0.6S 0.46 4.60 3.20 950.00 

13'/1.00 tons $ 41243.27 

Lot !{o. 27 was 100 tonG or nO:llY r.dncd crudo scricit.o oro that. lllI.D sold to the 
TO:'1b:;;tona Flot4Uon Hill at $10.00 par ton IId.na sito loss $~ for mo13t.uro,!or 
:he purpose of ~3t1ng whether or not tho unwash.ed crudo ore could bo millod 
by not.:l.tion - tho teGt 'WOD not satis!a.ctpry 'tor the ranson that. tho talcose 
content C.:1usod uncontrollable trothi."lG in tho notation circuit. The Sericite 
cru'~o oro I:Wt bo W,rulhed boi"ON tho sulphides can be milled by notation. 

'l'ho ot.~or 26 lota ~t:U1."lg 1271 dr:r 'tono wn washod bulle somi-concantrnt03 
rosult1n3 :roll c.pprox1rnatelyuOOO tons ot orudo soncito ON that. WaG run 
t.hrough tho \:a.::Ihing plMt and tho Bancito thus removed. These 26 ahipmont3 ot 
WQ.3hcd sa;u-concontrutos gavo a !:ET mill ret.urn ot $40,293.27, D.Jl ;1vera,ge ot 
¢.31.70 ~r ton, attar deducts tor i'reight, mlllng and 811lO1Unc: charges, w1l1ch 
chal-E;os ~"llOuntod to about S~-; ot tho' gross - tbG above ~ reprosflllt. about. halt 
tho G.llsoy value ot tha oro Dhipped • 

../' Lots J.t ~ 2~ cms .t'ro:n a ",,"'inzo sunk 1n t.h& noor of the 72 toot. lovol nt a point 
nbout 30 i'eot a~t or tho botto::l ot ~ro. 5 Drother Goorge shaft. It. appelU"O tlnt 
'('..'10 0:',) cncl tho soric1tG 1znprovo 1n qw;.nUt"y ar.d qual1~ with depth. 

Tho abovo &hipr.Oltts 'Was oro that. ",,-as produced !rom dcvelopl'!Ont \IOrk -o! a penod 
oe lSevor.u. ~e<lrs. A tell other shipmant3 IIl:\do 'by Lonsoo:l 'WOrO m.:Ide in IllOro recent. 
y~13 of which t.hcro 1B no record. It. bas been dotam1nod 1n roccnt ~or:I t:.hnt 
\.lw Sor.1c1te product ot the 'Wo.shine plant baa a value ot APpl'<XlC1mQ~ UO-$70.oo 
per ton. It. has bean ost.1JllatAd that. at. laaDt. SOO.OOO t.ona of rQcovorablo aer101tG 
oro e.xiata in tho vG1n. ,--- - ---' 

I 
Charlaston Minoa ; , 

" J 

\~ 
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3 Shattuck DelHI Mining Cotporation 

. / 
SHIPPER Charleston Lead Mines 

NAME OF MINE: 

Car Number 

:, 

s. p. 11227 
s. P ~ ::i1251 

1 : 

!; 

• 
: \ 

Date 
Received 

6-24-48 
6-~4-48 

.. . 

DENN BRANCH-BISBEE, ARIZONA 

ORE SETTLEMENT 

SEITLEMENT DATE 7-15-48 

MILL LOT NO. 54. 
Shippers Pounds of Ore 

Lot Number Wet · 0/0 Moist Dry 

~ 92140 4.6 
8'/1/0 'Y' 
879.02 ;/' 

J 79760 4.~ 76410 V 

, 

---
Net 

Dry Tons 

\ 
. -----------~-------------I-----------I------------I--------y/----I-------- --------v~/-' ----------v~/ 

TOTALS , 171900 '6,,312 I 82.356 

PAYMENTS: .. ( -IS' 

Gross Assay 
Gross Units Per Cent 

of Metals Paid' For 

.246 Ozs. -
98.59 1

" 
Ozs. 

74.·78 
S ver 

'(l..: 0031 j./ 
~ .:' ': 1· 20 ~, Ozs. 
~ V-V , . Ozs. 

} I 
Copper ,0 'Y: '.85 0/0 1397 ,. Lbs. 70.44 :/ 

/ 

Lead . 7" ,10.20 % 16760Y' Lbs. 70.06 
.. ~J ;12~00 

. . 
19717Y 67.70 Zinc % Lbs. 

TOTAL PAYMENTS 

DEDUCTIONS: Concentrates Freight 

Transportation Tax 

Concentrates Treatment 

Milling 

NET MILL VALUE 

Processing Fee ( % of Net Mill Value) 

SEITLEMENT VALUE 

Ore Freigh85.s5.Q .......... Wet TOl\s @ $_ .• . 8.9 .... _ .... _._ 
Ore Transportation Tax 

Umpire Penalty 

ANCE DUE SHIPPER 

~ . ' ,.J 

Units of Metal 
Paid For 

- Ozs. 

73.73 \-. 
Ozs. 

984 ,/ Lbs. 
,/ 

11742.' Lbs . 
~/ 

13348 Lbs. 

$ 

Metal 
Prices 

-
.888 

.1504 

.1565 

.1158 

203.90 
11.10 

611.22 
410.78 V ' 

Amounts 

$65:47 1/ 

. (s. .. 
147.96 " . .\. 

183'7.62 V . 
1545.70)/ '. 

-----1l237.00 

2359.75 v' 

""Q') .,Q .,/' ; 

~==============~==================~====,==========~========~~~==~ 
J ' '7 /, ' oJ' /,' . • f- ' "',->·7.· ·· I "..\r_v)'!-" "-'-" ~."" I . . I' 'J- ~~ " I.l_ .) /" - . . v :" <-t;., .-'t,. ,- ~~. f ' 7~'" -z;-~ . .. <-~ ~ ..,.. r '" .:.,.?<-L-' . -,. - -<. 1 I ' . f: '-__ _ 

~ .. iI .. By_:=-.---.. - .. ---...................... - .. --... - .............. - .. - .. : .. -______ _ . Appro",ed By· ............. - .. - .-.- --.. - ... 'tl-r;;T~.!:P .. ----.-- I 

" .... -- ._. '-... ' . /' .j /" /"(-:, : ---------- -- -- / ...... --
• 
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FINAL SETTLEMENr . 
AMERICAN SrELTl~G A.NO REFINING COMPAN~ 

..•. j}j ~O 0 RES ETTLE ME NT date October 16, 1950 
rAe'!- ~ Mill Lot No. D!C-2 
Bought of N. J. Eiden & A. E. McCrea· ~ Mine Lot No. --

Oe.ss . Box 6.34, Tomnstone, Arbl)nB . . From Mine Brother G~rge Cle.il:1 
pmg Pomt ·ror.:b~tone, Ari7.ona f-.chedulo Tr-1S (Che.r1eston Lood l··!incii Cccrr..'l!lY) 

WEICHT METAL P~ICES-of Settlement Date OctoOOr 3, 1950 
NE.T WET Moisture NET DRY NET DRY V · NET 

LBS. ~ LBS. .. TQNS . METAL ~UOTATIO.!. DEDUCTION QUOTATION 

l4ll05 7O~552S 
Gold 
Silver 
Lead 
Copper 

Zinc 

• 

90.000 
16.000 
24.005 
17~500 

$/oz. 

flo~. 

nib. 
f/lb. 
nib. 

nib . 

1.500 
2.800 
8.920 
7.375 

88.500 
1,.200 
1~.15~ 
10.125 

Percent NET PRICE PAID Paid 

100 $ .88500 
100 .13200 
100 .15155 
100 .10125 

IH]AY S 
CONTENTS 

AU-oz. AG-oz. PB-. CU-' ZN-~ AU-oz. AG-oz. PB-Ib •• CU-Ibs. ZN-Ibs. 

A. S~ &. i. - 2.:28 17.70 1.42 27.35 
}NC'!!-null1dli . 0.60 

: 

Halotley ~OOJ 

Settlement .003 ... ....~ 
4./1':\.1 

PAYMENTS FOR METALS 

METAL 

GOlt , 
Sil""-..l 
Lead 
Cop·per 

Zinc 

ASSAY DEDUCTED 

OZ. T 
2.~/ Oz. 0.5-0 . 

17.10. . % l.CO 
1.42 % 0.40 

27.35 , . % 1.00 
.-r 0

: 

. FINAL l ·ETTLEM~NT 
17.10 1.4< 27.35 0.212 160.36 

LIQUIDATION 

NET 
ASSAY 

1.7tl 
16.10 

1.02 
26.35 

EQUIVALENT ' PERCENT 

IN LBS. OR 02S. PAID FOR 

;)ny 
80 
80.·, 
7'; . . 

79~·5 
" 

NET PAID FOR 

Oz. 

1.424. / Oz. 
257.6OO .v Ibs. 
15.)00 ,/ Ibs. 

418.965 V Ibs. 

TOTAL PAYMENTS FOR . METALS 

RATE 

DEDUCTIONS 

$ 5 t., ~ If', :616 • 
70.5525 Dry Tons @ 4.50. . Per Dry Ton ?J.4~~f~ . Treatment 

Other: 

Pay Charleston Lead J.{ln~ coMpany, Box 347, (~~'V . (j 

'roml,.,too"', Ar1~oaal · . / J; ~ --- /, ') -'" .. . /1 .:;:";;/.11 ~ J. 
25% of' $5326.71 ~-

Pay Josoph T. Castles III, Sox 517, Tombstone, 
A.rizona 

72.8850 ~at It~8 Q ~ 5.30 
J%, Federal Tmnsporta t10n Tax 

p~,. Al21er1can Sma1 t1ng and Refining CCDr~1 ; ... < ' CalSh Advanced 10/6/')0 
~ . ... ~ ,:' ..... . 

\ 

~$ • . v 

24129 20Q1. 

PER DRY TON 

. ~. ,00.00 -
AMOUNT 

$ 

317.49 

1331.68 

397.88 

TOTAL AMOUNT 

1t 
I 
I 

. , 

, 
',; , 

. .' 

., 
.: 

ui~ - ... . 1 
I · 

TOTAL DEDUCTIONS 5347.05 5347.05 ' 

BALANCE DUE SHIPPER , 297.15 ) 
Orig: &: 2co. Wf cc: Vo, ¥leW', cpil Correct lSI K. V. D. Stetne-ri 

Tr-2.4, ~.1.2 . -, •.. ~' 
. ~ . .. --- ---.~. -

Approved !S/l. H. Chapman , --,:;7 



.. 1' _ __ -..) Fli~/.L SSTILEMENT .. 
*10\:-:9" J. ~ • e ,'a ..•• M' • . , ..... 

;C:/j~" '~'t- ' -~ . i:~MERICAr ~MELTING AND REFINING COMP\~.y 

., . (:fR E 5 ETTLE ME NT ' Date June 22, 1951 
Mill Lot No. 5-1 

Bought of Charleston Lead Mines , Company' Mine Lot No. , 
Address % Chas. H. SUiter, Box 347, Tombstone, Arizona From Mine BROTHm GEORGE CLAIM 

- Shipping Point Tombstone, Arizona. Tr...:lO' Schedule N°tChar1eston Lead Mines r '· .t ' . 

( lWEICHT METAL PRICES-of Settlement Date Juno 16.. 1- ~51 - NET DRY NET DRY G~~~;~ ,G4~~~ NE.T. WET Moisture METAL DEDUCTION 
Percent 

LpS. " LBS. TONS Paid 
' 1 -t ,; . Gold $/oz. 

25'980 3.9 24407' · 122.0375 Silver 90.000 ~/OZ. 1.5.00 8S.500 100 .. .. , Lead 17.000 nib. 2~800 14.200 100 : ! w. 

24.075 6.900 17.175 100 
~ ' 

, Coppe~ 'lib. 
fh . Zinc 17.500 nib. 6.595 10.905 100 
\ . nib. .;;. , 

ASSAYS CONTENTS 
i 

BY AU-oz. AG-oz. P.B-~ CU-" ZN-" AU-oz. AG-oz. PB-Ibl. CU-Ibl. 

( ) S.!c R. - 10 56 7.80 0~44 11.80 

FINAL S ~rrLEME NT 

Settlement - 1056 7.80 0.44 11.80 - 190.38 19038 . 1074 
PAYMENTS FOR METALS 

LIQUIDATION 

METAL. (AHA!) VN~J EQUIVALENT tPERCENT 'D PER DRY TON 
DEDUCTED I\.. ASSAY IN Las. OR OIl. ~AIDF03t NET PAID "OR RATE 

Gold - . Oz. OZ. $ $ $ 
Silver 1.56 Oz. 

7.80) % 
0.20 1~36 1.36. 75 .1 •. 02 . . Oz. .88500 . .90 ~ 
0.30 7.50' 150. 75 112.5 Ibs. .l.42OO' 15098 

O ..... ~er 0.44 % 
Zinc 11.80 % 

04 20 0.24 408 · ·60 2.88 · Ibs. .17175 .49 i' 
0.50 11.30 226. 75 169.5 Ibs. .1~ 18.48: - - - . -

pl. I/o TOTAL PAYMENTS FOR METALS 8 I 35., 5 

DEDUCTIONS AMOUNT 

$ 
549.17'V Treatment ... , 

. . 

. ', 
, 

.. 
~ '., 

U 

() TOTAL DEDUCTIONS 

BALANCE DUE SHIPPER FINAL SETTLEMENT 

Oris: & 20ct OPb.MOo. cc: Vo, WCW, Correct a-/./~ 
Tr-.204p 1'%'-9.1 .. 2 '7 . 

Approve 
, , 

::f "'. ........ : 
. • . ' . . . J ..... ...... _._._. __ . __ .'L ..... ___ ., .. .. _. "" "' " r 

. ' . I . 
. .:~:.~ . 

NET PRICE PAID 

$ ~,r.0 500 
~!..2CO 
.17175 
.10905 

, 

ZN-Ibs. 

. 28801 

--
TOTAL AMOUNT 

1090 83 
1950.16 

59oS0 
2255.25 

4375004~. 

-

. 

549.17 , 

, , , 
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- .--=--:-~"--------- SKYLINE LABS, INC. 

-----
Hawley & Hawley, A ssayers and Chemists Division 
1700 W. Grant Rd ., P.O. Box 50106. Tucson, Ari zona 85703 
(602) 622·4836 

CERTIFICATE OF ANALYSIS 

ITEM 
SAMPLE IDENTIFICATION 

Ag Cu Me 
NO. 

C 
ppm ppm ppm 

I IA <0.2 5 
2 2 0 .2 5 
3 3 1 0 5 
4 4 0,6 5 
5 5 <0.2 5 

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

10 10 700. 550 140 

11 II lB. 5 
12 12 1.4 5 
13 13 <0.2 5 
14 14 0.2 5 2 
IS IS 1.8 5 2 

16 16 0.4 5 
17 17 <0.2 5 
18 IB <0.2 5 
19 19 0.4 5 
20 20 14. 5 

21 21 4.2 5 12 
22 22A 2.0 5 12 

TO: REMARKS : CERTIFIED BY: 

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

DATE REC'D : I DATE C8i~6/74 8/19/74 

· . -~ .- ...... 

Charles E. Thompson 
Arizona Reg istered Assayer N o. 942 7 

William L. Lehmbeck 
Arizona Regis tered Assayer N o. 9425 

JOB NUMBER : 

741625 

I 



MEMORANDUM August 12, 1974 

To : l.t. S. Horne 

~e: Geochem Survey 

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

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

CAC:vs 
Attachment 

C. A. Cosgrove 
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GEOLOGICAL 

& 

GEOCHEMICAL 

STUDY 

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

August 26, 1974 

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

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



LOCATION 

The area covered under this study lies in the west 1/4 of Section 

17 T 20 S R 22 E and forms a portion of the west slope of Uncle Sam Hill, 

about 3 miles southwest of Tombstone. There are 12 claims, 9 of which are 

in Section 17 and 3 of which are in Section 18. (See claim map appended 

to this report). These claims are listed as follows: 

Horne iHOl 
Horne ill02 
Horne Ifl03 
Horne Ifl04 
Horne 11105 
Horne #106 
Horne ifl07 
Horne Ifl08 
Horne ifl09 
Horne ifl09-A 
Horne Ifls9 
Horne iH60 

GEOLOGY 

This area is covered by an intrusive Latite Porphyry locally known 

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

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

outcrops are also evident to the south near Charleston. 

This porphyry is relatively resistant to erosion thus forming the 

craggy hills adjacent to the valley pediments. This porphyry has invaded 

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

Epitaph Dolomite. This porphyry is probably younger than all the adjacent 

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

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

North of Uncle Sam Hill a deep embayment in the contact between the 

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

suggests that the Bisbee underlies the porphyry at a comparatively shallow 

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



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

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

part of the intrusion is therefore probably at a comparatively shallow depth, 

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

tact becomes nearly vertical and cuts the bedding of the country rock at a 

high angle. Throughout the ·area between this road and the ridge extending 

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

Bisbee formation witqout regard to its bedding. A significant feature of this 

area is the mass of Uncle Sam porphyry following the major fault that farther 

north separates the Bisbee formation on the west from the Bolsa quartzite on 

the east. This fault was undoubtedly formed at the time of the major de­

formation of the Tombstone district. It had a minimum displacement of 5,000 

feet and must extend to a considerable depth. The porphyry is frozen to both 

walls of this fault and has not been notably deformed since its emplacement, 

showing that the intrusion occurred after the major local orogeny. 

A notable feature of the porphyry is the fracture (and strewing o~t of 

the resulting fragments) of a large proportion of the phenocrysts. 

The groundmass ranges from vitric to microcrystalline, with a maximum 

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

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

plagioclase is near An30 in composition and is contained, along with chlorite 

or biotite~ in an intergrowth of orthoclase and quartz or glass. 

Accessory minerals include magnetite, apatite, zircon, and sphene, but 

much of the sphene is a product of the alteration of biotite and presumable 

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

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

epidote, and albite developed in the plagioclase crystals and the mafic min­

erals altered to chlorite. Calcite is also present in some of the rocks. 
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CHEMICAL ANALYSIS OF UNCLE SAM PORPHYRY 

S102 67.60 

A1203 16.22 

FeZ03 2.01 

FeO 1.08 

MgO .91 

CaO 2.91 

Na20 3.79 

Kz° 3.S8 

Hz 0+ .92 

H2O .28 

Ti02 .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 considerable alteration to the porphyry 

in proximity to the zone. 

A study was made of the high altitude photography by NASA to deter­

mine major structural factors effecting the possible implacement of ere 

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

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

this report. 
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G EOCHEMI CAL 

Following the geological survey and preliminary surface study, it 

was determined that a geochemical reconnaissance would be the best practical 

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

Surface rock sampling was accomplished in accordance with the sample map 

attached herewith. 

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

. follows: 

SAMPLE IDENTIFICATION 

1A 
2 
3 
4 
5 

6A 
7B 
8A 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22A 

Ag 
ppm 

<0.2 
0.2 
1.0 
0.6 

(0.2 

0.2 
0.6 
0.2 
0.8 

700. 

18. 
1.4 

cCO.2 
0.2 
1.8 

0.4 
<:.0.2 
<0.2 

0.4 
14. 

4.2 
2.0 

Cu 
ppm 

5 
5 
5 
5 
5 

5 
10 

5 
5 

550 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 

Mo 
ppm 

2 
140 

2 
2 

12 
12 

Conclusions: 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. 
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This geological examination and research study together with the 

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

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

Geologist and Mineral Director for Brigham Young University. 

C. A. Cosgrov , 
Mining Consultant 

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

CERTIFICATE OF ANALYSIS 

TO : 

GOLD SILVER COPPER LEAD ZINC 
SAMPLE IDENTIFICATION ppm 

~. H·12 " lOA , . _yt.>V) 

- t- · ( 'r, 

~ j?.t//!4-1.- ;.oq II ~ * _ 19 . I ( . / ~ . . 0 C' ' t, () (l.. /I_v,.' 1 /<; 9&/ 41 r ~ 
Mr. C.A. Cosgrove REMARKS : I CERTIFIED BY : 

1923 West Osborn Road 
Phoenix, Arizona 85016 

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

MO 

_._ -----
Charles E. Thompson 

Arizo na Registered Assayer No. 9427 

William l. Lehmbeck 
Arizona Registered A ssayer No. 9425 

Mn 
ppm 

156000 

CHARGES: 

PREPARATION $ 

ANALYSIS $ 4.50 
DATE REC' D: I DAT9/6i74 TO;4~6~~:-A } 4.50 

JJ:.'. ,~,. 
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SKYLINE LABS, INC. 
Hawley & Hawley , Assayers and Chemists Division 
1700 W. Grant Rd ., P.O . Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

ITEM 
NO_ SAMPLE IDENTIFICATION 

Ag 
ppm 

Cu 
PJn 

Mo 
ppm 

1 B - 1 
2 2 
3 3 
4 4 
5 5 

6 6 
7 7 
8 8 
9 9 

10 10 

I I II 
12 12 
13 13 
14 14 
15 15 

16 B .. 16 
17 2 - 5 
18 2 - I-A 
19 2 - H 102 E 

TO : 

~r. C. P .• Cosgrove 
,-1923 Wes t Osborn Road 

Phoenix , Arizona 05015 

2.6 
1.2 
0.2 

<0.2 
<0.2 

7.2 
3.6 
0.8 

<0.2 
7.4 

2.8 
<0.2 

3·0 
5.4 
0.4 

1.8 
2.8 
1.0 

<0.2 

cc: Pacific Palisades . California 

25 14 
5 ( 

REMARKS : CERTIFIED BY : 

Trace analysis 

DATE COMP},. : 

') /10/74 

Charles E. Thompson ~~ \ 
Arizona Registered Assayer No . 9427 

William l. Lehmbeck 
Arizona Registered Assayer No. 9425 
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TO: W. L. Kurtz 

FROM: J. R. King 

ASARCO Incorporated 
Tucson Arizona 

Augus t 26, 1975 

Charleston Project 
Cochise County, Arizona 

This report is submitted on the Charleston Project with all drill hole 
logs and assays attached. A geologi c and 1 and status map shows" the dri IT 
hole locations relative to the Stewart Mines, Ltd. property. 

SUMMARY AND CONCLUSIONS 

Between March 25, 1974 and August 8, 1975, ASARCO Incorporated drilled four 
" holes, total 1 ing 13,347 feet, on the land held in partnership with Stewart 

Mines, Limited. Three of the holes (Chs-l, 2, & 3) were diamond drill 
holes, all located in sec. 30 (see Att. A). The fourth drill hole" (CP":..!) 
is a rotary hole, 395 feet deep, loc.ated in sec. 36. 

No economic mineralizatiol~ was encountered and the last diamond drill holp", 
Chs-3, was terminated on August 8, 1975. 

GENERAL GEOLOGY' 

The Charleston Mining District encompasses roughly thirty square miles and 
premineral bedrock within this area consists of Cretaceous clastic and volcanic 
rock and Laramide intrusives (see Att. A). Sedimentary rocks of the Cretaceous 
Bisbee Group crop out approximately 1.5 mi les to the east and southeast of 
the old Charleston Lead Mine. Sedimentary rocks of the Bisbee Group were 
also encountered at depth in the Charleston drill holes. Volcanics of the 
Cretaceous Bronco Formation overlie the Bisbee sediments. Intruding both of 
the above are Laramide granodiorite and andesite porphyry dikes and plugs. 

DRILL HOLE SUMMARY 

DDH Chs-l was collared on March 25, 1974 and was terminated at a depth of 
4002 1 on July 10th after drilling 1000 1 of NC core, 1947' of NX core, and 
1055' of BX core. Attachment B is the geologic log for the hole and Attach­
ment C lists all the assays for the hole. The hole was collared in strongly" 
altered and mineral ized breccia and was bottomed in weakly altered and 
mineralized granodiorite porphyryr The best assay was ten feet (2844-2854') 
of .41% Cu. 

\'[1) 
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w. L. Kurtz - 2 - August 26, 1975 

DDH Chs-2 was collared on July 15, 1974 and was abandoned because of caving 
at 3415 feet after drill ing 1012 1 of NC core, 1990 1 of NX core, and 413 1 of 
BX core. A wedge was set at 2496 1 and drill hole Chs-2W was initiated on 
November 21, 1974. Drill hole Chs-2W was drilled to a depth of 5028 feet 
(March 5, 1975). Attachments D & E are the geologic logs and assays, 
respectively, for drillholes Chs-2 & 2W. Drill hole Chs-2 was collared in 
IIUncle Sam" porphyry, penetrated into "Bronco" volcanics at approximately 
650 1

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

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

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

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

). 

GEOCHEMISTRY 

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

GEOPHYSICAL 

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

LAND STATUS 

A land status map outlining the land held by Stewart Mines, Limited 
accompanies this report as Attachment J. 

JRK: I b 
Atts. 
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SIIIITHWESTEItN ASSAYERS t; CHEMISTI, INC. 
WIL WRIGHT 

ARIZONA RItG. NO ••• 7. 

ONYANENDRA A. SHAH 
ARIZONA RItO. NO ••••• 

Mr. James Stewart Company 
Mr. Roger P. Smith 

REGISTERED ASSAYERS 

P. O. BOX 7!517 
TUCSON. ARIZONA 8!572!5 

707 Mayer Central B1dg.-3033 N. Central Ave. 
Phoenix, Arizona 85012 

-SAMPLE GOLD SILVER LEAD COPPER 

NUMBER OZ.· ~PIM JJf)m Pm 

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 

I 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 .5~;6 

27 <1 162 .86% 

28 <1 112 .35% 

1 ppm = 0.0001% 1 Iroy o%./Ion = 34.286 ppm 

710 E. EVAN. BLVD. 

PHONE 602-eU·S81 1 
88 .. S8'2 

024525 
~.#---------------------
RECEIVEO' _______ 5=--...::1~4.:_-_:8~0=_---

5-21-80 RDORTm' __________________ _ 

%INC MOLYBDENUM 
% % 

• 

~ ~'E~A~~ ~'~' 
Dnyan c!r:~ 

k 
111""11--~mr la a W J..-
,~~ l~~ y\ ~)I 

~ ~~ ~. 

~lOna •. 

1 ppm = 0.0292 troy o%./Ion 
00' 

m 
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TO: 

F~O"': 

5U&.J!:CT: 

'. 
N OlH:) ·d.J t.:: I r\iTE~ NA ilOrtU\L i''r!~ n~ !: ~.~; . 

MARCH 8, 1982 

NIL MUKHERJEE 

ED SPEER . 

. " MEMORANDUM 

PRECIOUS METAL POTENTIAL, TOMBSTONE DrSTRICT~ ARIZONA 

.I , ; ;: - . . 

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

-lnferred open pitable reserves of 1.36 million ozs Au and 43.64 million 
: b~s Agare calculated for 2 of 13 suspected target zones plus a pre­
viously leached h~ap. 

This review is in response to a submittal by. J.A. Briscoe end Associ­
ates (January 8, 1982), Tucson, Arizona, offering the sale of 54 square 
miles of mineral rights in th~ · Tombstone distritt, including 1.76 square 
miles :ofpatented claims in the heart of. the district (see attached 
submittal). My ' earlier memo to Web Stickney (August 21 , 1981), re­
garding the Tombstone district is herein summarized and updated (see 
attached memo). Two published articles on Tombstone, . plus miscellane-
ous 'as$ 'ay she'ets ' ~n9 diagrams are also attached. . . 

" 

'. . . 
I.recc::xrmend that. HIMCO pursue reconnaissp.nce exploration in the Tomb­
stone .distritt. ~ HIMCO should notify J.A. Briscoe a~d Associates that 
we are iriteres~edih. · his propo~al and thereby hopefully receive ad­
dit i ona 1 data as ': offered . . A three to five day vl s it to Tue son and 
Tombstone to review existing data, examine and sample outcrop, open 
pit, . and :undergroundexposures, and inspect old core is recorrrnended 
as the~,xt step. 

! 

Location 

Tombs'tonedistrict, Tombstone Hills, Cochise County, Arizon a (see map). 

'!' 
-r 
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Type of Mineralization-. 

.. :- ... , " 

.... . 

Epithermal (to mesothermal)~precious metals (Au and Ag) with base 

metals (Pb, Cu, Zn, Mn). This silver-dominated system (Ag/Au ratio 

of . 5-200:1 ) occurs in subvolcanic intruded sedimentary rock environ­

ments. 

Past Pr.oduction 

An estimated1.5 .mj)lion tons of ore were mined from 1878 to 1970 with 

an average grade of' 0.163 oz/t Au, 2.2 oz/t Ag, 30 lblt Pb, 2 lb/t 

Cu, and 0.8 lblt Z~; . Sin~e the metal contents varied , g~eatly in dif­

ferent deposits within the \district, these values were necessarily 

locally much higher. Also~ these aver~ge grades were calcualted from 

the reportedquant 1 ties : of ','-met a'l s produced, thus they ref 1 ect ' ,the 

recovery grades, which . ar~ : nece~sarily somewhat lower than the actual 

ore grade. Some of the p'revious lymined bonanza ores wer.eextreme ly 

high grade as indicated ' by ' a recent sample from the Conten t ion zone 

that ran 13.267 oz/t ' Au and 453 . 35 oz/t Ag (see attached assay sheet) 

and a sample from the State of Maine mine area that is rumored to have 

run 1,400 6z/tAg. . ~ . . 

At current ' metal values, .. the .gold produced would be worth ·t hree times 

as much as t.he·silver produced, thereby making Tombstone a "gold dis-

t r i c t II rather than a II s il v e r dis t ri ct. 01 
. 

245,000 ozs Au 
3,300, OOOOZ s ·Ag 

45,000;000 lbs Pb . 
3,018,000 .1bs Cu ' 
1,179,000 lbsZn 

$400/oz 
$9/oz . 

· $0.31/1b 
.. $0.80/1b 

$0.43Ilb 

C~~rent . v~lui of Pastpr6duction 

-: : ' 

Mining History' 
'" . 

$ 98,000,000 ' :'". i8~ .' 
29,700,000 ::_ 20% 

13 950 000 ;'· to% 
,~ 

\ 

2,414,400 .·1..6% 
506,970 '. 0 ~'4% 

$144,571,370 " 100% 

" , . . " " ". ' 

I , " • • 

Major mining c '~p from 1879. 'to 1900 a.nd mining actiiii .ty con(i:nues ' to­

day. The district ~ has ~umerous ina~tive mines, some 900 to ' 1;000 feet 

deep, and was owned by both Newmont and Duval in the past . . The current 

majo~ owner ii ' Tombstpne Development Company (ToC). The 1.76 square 

miles of!patented claims ~nthe heart of the district plus 0.58 square 

.~ miles cif. . adjacent :unp~tented ·' claims . (l8) are leased to T~mb.stone Ex"" 

ploration, Inc i (TEl) ', who -have been 'operating a ·1,OOO· .to 3,000 tpd 

ope n. ) P ; tan d he a p l'e a c h fa ci 1 i t y . at ' the Con ten t ion de p 0 sits inc e 19 79 . 

.... ; , ' . f . ! 
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Development of Property to Date 

A. . TOC 1 and (offered for 1 ease or sa 1 e) 

1. ~atented land~(1.76 mi 2) - 90% of , districtls production; 

a~ least 10 major inactive mines, mostly inaccessible, 

however approximately two miles of underground ~orkings 

are still accessible in the Empire and SUlphuret anti­

cline, areas; active open pit mine (1,000 to 3,000 tpd) 

on the Contention deposit; numerous inactive small mines 

and~prospect pits; several 2,000 foot derP core holes 

by Newmont in the 1950 1 s. . 

2. 

3. 

Unpate~~ed claims (464, 10.~4 mi 2) - adj~c~nt to pat­

ented land and elsewhere; numerous inactive small mi nes 

and prospect pits; limited shallow drilling. 

St~te Prospecting Perm{tland (4I.Omi 2) ~ , peripheral 

to the .district; numerous inactive prospec~ pits; limi­

ted 'shallow drilling. 
.., 

B. Non-TOe land - small parcels of patented, unpat~nted, and 

State Prospecting Permit land; several active small open 

pit and heap leach operations (State of Main~ and Dry Hill 

Mines); one active small underground mine (Tombs t one Exten­

sion); numerous inactive small mines andprcispect pits . 

. Current Exp lorati on Act i vity 

No di strict'~w{dec~mp'reh~ns i ve exp l ' ~~~ti 'on . p;o~'~'~" :'~~i',~ il~eii : tO~ducted 
since Ne\lKnont 1 s efforts in the 1950 ·, ,5 ~ ' 5i nce <then :.',ih'eiilaj or',ty of 

the 1 and has ' be longed to compan i es ' too " small to 'fundextens i ve exp 1 or­

ation." Recent "interest and 'minor activity by: ,. ASARCO>,Newmont, Occi- ' 

dental, ' Phelps "Dodge,' First Mississ:;ppi Corp. '" Teton,"an'ctJ • .'A; Briscoe 

and Associate's :,'( for TOC). ", The ' di s tr,i ct and surround,i rigar,easare ' 

'essentially~ tied , up by TOC and Brisco~i ~ho do : ~ot h~ve 5uffitient 

funds for e~~l&r~tion. , Recent core'd~illing at nearby ,Charleston Lead 

Mine. Also receMtcore drilling by HIMCO that " interse~ted ~orphyry 

copper mi~er~lizati6n on Tennecols Little Boquillas ' fee 'lands along 

the San Pedro 'River t~ the west~ 

Host Rod::s ' ' ",: ..... 

Cambri an , thrbtigh ' Pennsyl var:li an 'ca 1 careous , sediments and -C r etaceous 

volcanics~ volta~iclastics, arid clastic and c~lcareous s~dim~nts, al l 

intr~ded by intermediate to felsic Laramide magmas. ' Miner~lization, 

alteration and ore ' deposits occurred in all rock ty~es. 

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

' . ' .... ..... . . --41 . . 
" 1 ' . 

"Mt'""' ~,~" ~~ 
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l"1ineral ization 

Argentiferous and auroriferous base metal sulfides (galena, tetrahed­

rite, pyrite) with ·sphalerit'e, chalcopyrite, and alabandite (MnS) re­

p6rtedly comprised the hypo~ene ore minerals, however recently identi­

fied telluriu~ oxysalts are widespread and abundant, indicat i ng primary 

tellurides were present. Oxide zone mineralization is easil y leachable 

silver 0alides and free gold. District wide Ag:Au ratio is 13:1 based 

on production figures, however this varied from >200:1 to <5:1 in indi­

vidual ore deposits; Assay sheets and lists of identified minerals 
~ . 

I 

are attached. ' 

Alteration 

Contact metamorphic hornfels and calc':'silicates developed in the in­

truded sedimentary rocks while widespread hydrothermal ' argiJlization, 

adularization and silicification (opal) affected both sediments and 

intrusives. · Most of the ore mi~ed in the Empire anticljne, Sulphuret 

anticline and the Contention dike zones (approximately 60~~ bf the 

di stri ct I s product i on) occurred in, adj acent to, or above )the ." nova­

culite" unit which probably is an adularia and silica (opal) alteration 

feature of shales and siltstones. Those areas which were ··the ~most . 

penneab 1 e, such as fr actured sha 1 es and silt stones, i ntru~ i ve cont act . 

zones, tightly folded bedded limestones, and faults provided channel­

ways for circulating hydrother~al solutions and underwent the most 

intense a Herat i on and mi nera 1 i zat; on. Buchanan 's" Ep itherma 1 Prec ious 

,Metal Vein Model" .(see attached) ;s applicable although alte·ration 

and 'mineralizatiori : are notrest~icted to ~eins. The boiling .level 

prob ab ly ··m; grateg. ~.'/er.t i ca lJinum~rou~ . t iines, 9 i ~i n9 r i.se ::.t_o . ~ : ': te l.e::- ~""~':;' .~, .. :.: .. ; '. 

scoped ll 
: system: (prec 1 OllS -metC!l.·s ·wer.;e :rTd ned ·to 1 ,POQ fo~t: .. <dep tfi :~and ::·" ; :~·~-.~~ :>.;; .~:~; 

base metal s i ncr~as·ed : with :··L1epth; ,; drill ed intercept s· :i hd·feat e>prec i OU$ '-, . ''": ;. :. l:./ 

metals and base -:me.fal s :a 150 ex i st.~::~t~ ·2 ~ 000 · foot ·: dep~hl·;:~}_~~~r~<.~~'{:; ~;/.~<' :'>-- ':>:: ~~ .. ' :. : .. ' . 
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Possible Tc:rgets 

The numerous potential targets listed in my earlier memo ( see attached) 

range' from near surface open pitable deposits to deep porphyry environ­

ments. The following description of the open pitable «400') targets 

is of the most concern to HIMCO at this time. The map on the following 

page shows 13 potential open pit'd~posits ~entered on the following 

previously mined areas: 
. . 

1-
2. 

3. 
4. 
5. 
6. 
7 • 
8. 
9 . 

10. 
11. 
12. 
13. 

Contention' dike zone (including Empire 'dik~ zone) 
EmpireAanticline zone (Toughout, Goodenough, Girard, Empire, 

Skip. Shaft and Silver Thread Mines), 
,V;z;na Mine 
Northwest Sh~ft-Defensiri~sure'ioh~ 
Sulphuret anticiine zone (Sulphuret and Westside Mines) 
Oregon and Prompter Mines 
Lucky Cuss, Old Guard ~hd Herschel Mines 
Bunk~r Hill Mine 
Ingersol Mine (not on TOC ground) 
Emerald Mine 
Tribute Mine 
Luck Sure Mine 
Comet Mine · 

Actualtonn~g~s ~nd ' gr~des are uhk~own, except for the Contention dike 

and Empire anticline zones where · limited data is given below. None 

of these targets have .been drilled, including the Contention dike zone 

being 'open pitted by '. TEl • . ' .. : . ':>. . _ . ' _ . .. . . .: . . .. . :: 

.' :';':;"":; ' . . '.: :::: :}:i::. :~ <>. :,:~,; ~,. ,;/:;:,~,: ::.'. ;'.::, ... ':1' :' . ;,.;)~\\::\-;: < .. :: .. ... , . ~ .: .~ ~ : ..... ,:: .. :. ;. :.>:~\.''';:'' :': ', ... .. , " ; . :':. ';.' ,~ .; .,;:/~~.;.i;·i · ~')· 

In ' addi ti on ,:::'riunierous ' Und~ sc?ver. ,e~ ;/~;' g~ne~a 1),Y:· ~eep~'>i't ar.get~ :ex'i s t; : :::;< t~'::(~~~~,f~:r 

however, several may ·be .:wlthln ·open ··pltable:depths.· : Favorable area5': >~;·'~~.~·~(~ 

shown .in yel ·low on the 'map are: ,.;, ,: ::':';J:··: ,. · .. .. : ..... : .. : .. :: ... .. . :.:; .. . :.: ', .. ". ' . ".:-.' -. :;;~7.~::;..f:i~ 
' . < ' : ,"r'" ',J" ' . :- ~ ·.," "'I~·I~ _ ~ " · .. , .. ~. · . . _: ._ ' '" "-. ... :;t''''(:...·f~ 

.' .1 • :. No;'i'~J~~~ ~ '~~:~' /~:u'~ t' ~~·r1':~··6~f.}E~·P i ;;i~~~ri 't:/~ 'l~i:~'~- . ib'fle' .~:~~t~ ·,. :.: .:; ... ~ ~ :.~ ~ -~~~.~'1.U~ 
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3 • ." .'A 1 1 areas 'a long '. Prompter .- F ifu l' t ' "".' :... .'. . ' t ' , . ' 'i . .. " :'" . " : ::'- :, :: . ' :'~ .. ~: :-: ,·.: :.~· .:; ~,;·~" .-·f/ " ~~i 
'. . . . .. ' . . ' .. ' • . . .. . ' ': ' , ' l;: .. .• , 

4.' T ~mbstone . Ex tens 1'onl'>1 i ne ,:":. Emer a 1 d Gu 1 c h .. ar e a ':( eas t ·.of map .. ; ~ : .. ~. , .. : ~,:: ) 

. ... ' . .' ar.eay: ~, : ':; .> ,. .. .. : ." :: :.':\:";::<.:.' ::,/ .: :" ' : .:.' "'.: ·~':{;<L<~;.~.; :: · ·, .-~: ':. ' .:J-' .. :. :· , ;.)::t~\~~ 

5 ~ : 5th, effe li n . Gr a·nod i or i te:~ ' c arbOnate sedimen tcontact zones ':: :: ., '. ( 

'r 

coveredbygr;3ve·L . . : : :. ' .. ,'::: : ; ' ::, ' . .. ' . . ' . : .,. .. 

6. "Novaculit.e" ·outcr:op ar.eas · (possible alt~ration zones along" 
l ' caldera r;~g fractures)~ ' '.' . i 

r', • 
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Inferred Open Pitable Beserves on TOC Ground 
' . . 

Two of the 13 Pbten~ial open pit deposits plus a previously leached 

heap ' ar~ pres~nt~d: 

' Tons {millions} Grade {ozs/t} Ozs, {mi 11 ions} 

Area Waste Ore Au ~ Au Ag 

Contention Dike 18.75 6.25 0.163 2.20 ,1.02 '13.75 

Empire Anticline ~ '24.75 8.25 0.033 3. 49 l 0.27 28.79 

Compos; t Heap 0.00 0.68 0.010 1. 61 . ·0.07 1.10 
T:Jb 43.64 

The Contention dik'e zone, which is mineral ized for 4,800 :fe'et of its 

7,000 foot strike length, probably produced 40% of the di~ t rict ' s total 

dollar production. The dike probably represents the subvolcanic feeder 

zone for e~uptive volcanics (Uncle Sam Porphyry welded t~ff) corre l a­

tive to the Schieffelin Granodiorite intrusive. The dike has many 

similaritie~ to the subvolcanic environments ' of the Golden Sunlight, 

Ortiz and Battle Mountain deposits. Mineralization extends from the 

surface to 900~1,000 feet deep where mining stopped due.to labor prob­

lems and lowered silver prices; however . only the up~r 400' is ·con­

sidered open pitable. 
. . " . ' 

The south end ·of. the Contention dike zone i scurrentiy··be ·; ng.·open pit- " .... :.: . 

. ted by Tombstone Exploration, Inc.; however the opedl.~lonis ; probably .. '2 ... S':' .. 
unprofitable du{ ' to' :poor mining practices' and rack .: of :dri 11~Q. reserves. : ',..4'::';;' .. , 

TEl might be ':';nterested .1n ' ou'tside exploration and :mirHng ' experti .se · · ,/ , :,~~' \sd:~ 

.~:: P~~nte;h~~~~~{~J~Lnt)a l;; b~·en 'i i: ~lti?~;~z~;~tti.Ji~!~~i~;i1t{ 
. and pos ·s:~bl.Y : .. : .c'i:in~·~·~ .. B~s·.;:':2.s ~"O'''mi , '1; or(.'t?·ns :.;\(:.?Op:}· ~; :~·~.:· ~. ·;8P.9)~~:49P~~t= ~~~s .. ?~:~~~I~Jqr.~~· 
. cu ft/t; 60~; ~~q;:~:.t.o~ .. ~ ... e 1. 1~1 nate~ . , for .. s t.R.~ed '; · ,,:r~.as )~';~Jt~~.~~~:~+;t.~~on~,~~~· 
ab 1 e to as sume . '~ ·asmuch. as .25%'; : or 6.25 ' fTll...lll on ' tons ';:~~ay ?b~.~?pr~ r'.:i ... ;The :~~~~;,f!: 

average grade}, s ,l;In~no~n; ' however; ' most)Jfthed. ~strl.<;:J'S. : go.ld . report-.:)0::?~t~ 

. edly carne from ·tll i s ~·:,:ion·e ·;· wh i c'h, coup 1 ed:·:w;·th · the" 'a\;'er ag~ : ~:'qist~' ,ct~ )· .. ·:>.tt::~~~~ 
. .. . .. .. -....... .. .. . " ., .. .. ... ' ., .. " '. '1<" ) 

;~~i yP~~fU~{f ?~~~1~e~ ·~·~~a~~·~6~f6~:6i~u o;/~ . ~~ 2·a·~~/r·~I . ;~~;1te~~t~~pe·c~" :~" ~ \<f': " 
too low. Theref'o'r.e\ ·the district-wide grades . are used in the inferred ... .. 

reserve surrrnarYgiven ·:above. · Assay sheets for some high grade samples ,"' : 

from the ' TEI pit are . attached. . 
.' : . . ;' .. , . . 

The Empire 'ant'i'cl ine pot'ential open pit zone (Toughnut, : Go'odenough, 

Girard, Empire ,'.'Skip Shaft and Silver Thread Mines)'iritersects the 

Contention dike zone and probably produced 20% of the distr j ct's total 

dollar production. The · anticline hosts saddle reef, dike contact, 
.. -# - • 

. . 

',' 

.. 
- . ~ - --.. --........ --.. -- . ~.- .. -.. - .. - .. _ .. -. 
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and fault deposits in ~harply ' folded limestonc ~ , shales and quartzites 

of the Cretaceous Bisbee Formation and the Per ;n ian portion of the Naco 

Group . . The Empire anticline deposits are similar to the subvolcanic 

in~ruded ~ediment 'environments of Battle Mountain, Nevada. 

The Empire anticline potential open pit zone possibly contains 33.0 

million tons (1,800' x 700' x 400' ; 15 cci ft/t; 600,000 tons ~limin­

ated for ~toped areas), of which 25%, or 8.25 million tons may-be ore. 

Average grade is poorly known, however, recent sampling of a small 

underground portioQ , of the zone gave the following very favor able re-

sults: ~ 
. 

Samp 1 es 

Total 

. No. of 
Samples 

Grade ( Range) ( ois/t) 

Au Ag 

0.023 (0.005-0.275) 2.69 (0.01-47.9~ , ) ~ ' . 

, , . 

Greater than 0.010 Au 

Less than 0.011 Au 

93 (100%) 
58 (62%) 
35 (38%) 

0.0328 (0.015-0.275) 3.49 (0.36-47.96))~~.' , 

0.0069 (0.005-0.01) '1.36 (0.01-4.89) '. ,: ,', .; 

' . 

These samples were collected by Dames and Moore (for TEl) under my . ,; .~~:/~: .. :, , ·'~t 

supervision in 1980. The Dames and Moore consulting report, with " ~ : .: . r. 

sample locations and assay results, is attached. The samples were . , ., I • 

channe 1 cuts' across suspected ini nera 1 i zed structures along stope wa 11 s . :, . ~ : i.. 

in the Girard Mine (GUM) and therefore are lower grade thanth~ ore . n 

actually mined .. " . ~Thearea sampled extends from 20 feet to' ,400 feet . ' . 

Below the , surfat:e. '·:, .. ::Only 'four ··samples ·(4.3%) contained . leis than · SS . . . ... .. :., .. ::.: ~ 

comb; ned 'Auand , : ,A!:(:::v~ 1 u,:. :: (~400I.0z. and S9( oz) and ', the average grade :' ': : ;~ , ;~;:;';'j';~~= ,~ 

of the 58·s amp 1 esc(62~) . ..,t~ at: ~·~T an- ;·:gr:-" e a,~,~r.:th an '0. 91: ' ~z/t;: ~F:I),!la,s~.:O .. :O~?8 <~~~: .. ;:~&}~} 
oz/t · Au -and 3 . .49 :oz/.t :Ag'- ::l"h:1Ch"lS equlvalentto 'the :DeL?J1iar . :,Sl , lver~:~~;~_ · 

: Mine) , ~ 9a~() :'.( q :P'3.3,· >?z!..t .,: ~.y. :~~9.~ .. ,9 ~~ 300~/t , ' Ag)" , T~~ .. : ~J n'fer..r~'(~r'~ ise,~v,~ ,S. ~'$.~:, :'. ;\ 

, for ' the ~ Emp ,' re i ~n:t. 1.~ 1.) ne ':;g', ~~n Inn ,',the ·~t ab)e ' above' are j~,ased, : ~o~:·~:,:~rye;~~~.<;p~!"~~ 

, . greater. .. ;th~n.· :: O /Oltoi/t' : ·'~~ , ;·samp.1.~.\r:es{jtts ; -jtist : descr;be'd ;i~~~":~~~~~~;.~~.~5::~~~~"" ' ; 

- • • ' " .' h _ • : : ~2L~~~:;,,;~.~;~rd~;··~~:~g:~:~;;~~::;\~~:, :~(~;~i;:},;;.:':;~';Y~~:;',};:~~:~\:i~~~ : : ' ',.', :. :' :: :::,>:}::\~:·{:~:~!:~~~~J~~:;t\~·,~:,~~\ ~~.:~ ,;' , 

The' Compos; f~~ap. !.6~6·~'a·:i , ns· 4pp(?:;d'~'~te 'ly/68b, OOO . to'hs :· ,:~.f- :::~~a.~t~"~,-Bb,c~~~~~f~j.~~ .~ . .. ) 

from , ~he .a 1 d mlg:e~ ~':~ '~, fl : ~th.~ ' d} stn ct. .. . ;-I ~ was cyan) del eacry.,eq; : ~lth?~t .. ~:~ · :;~w.~~~1 

crush, ng, ' ,by ' 71 : · ~'. ~e~a ls ,.from ,J975 ,u,ntl 1 197~ a~d pr~du~7d..cPPr.o.x l-:' >~::c{~~~
~i'~ 

'. 

. mately~OO!OOO . ozs:Ag , ' and 5,,000 ozs ,AU. ~erlod,c , leach'ng . and sampllng '~)~~!~J, 

by TEl, 1 nd1 cate ::,recoverab 1 e va 1 uesare s t 1 11 present and the average . ' " ::. ~:~;'I.' : ,: 

grade 1S probably ·O.Ol oz/t Au and 1.61 oz/t Ag, however identifiable ;~ 

areas of:the heap .. are higher'grade. Miscellaneous assays are :given .. , ..•.. 

on attached assay s·heets. ',' ': 
" . ' . 

.. ' ' . . .. .. . ',; . ' 

" 

. ,' : " 
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SUMMARY 

The T~mb~t~~e ' diitri~t is a major mlnlng distri~t which has pro­
duced 245;000' ozs Au and 3,300,000 ozs Ag plusPb, Cu and Zn, 
from Paleozolc and Cretaceous sediments intruded by Laramide 
magmas insubvolcanic environments. 

Th~ Tom~stone district contains at least 13 ope~ pit ' targets in 
areas of old mines, two of which have inferred reserves ' of 14.5 

, million to~s @.0.089 oz/t Au and 2.93 oz/t Ag (1,291,000 ozs Au 
and 42,540,000'ozs Ag). Infer~ed reserves of 680,000 tons @ 0.01 
oz/t Au and 1~61 oz/t Ag ~lso exist in a previously leached heap. 

3. The Tombstone d1strict contains numerous other open pit and deeper 
hypothetical targetsamenab 1 e to di scovery by mapping, samp 1 i n9, 
geophysics, and drilling. ' 

. .. . : ,:···.1 .. 

4. The 'Toin'bs't'one di stri ct is essentia 11y owned by 'Tombstone,' Deve 1 op­
ment Company ~hile J.A. ' Briscoe and Associates ,(for TOC) own as 
much as 50 mi of mineral rights on adjacent and peripheral land . 

5. TOC and Briscoe are offering to ,sell title to all' of their land, ' 
or to lease any land 'not alteady leased~ " 

. ' . . : : ' ; . . ' . 

6. Toinbsto~e .. :Exploration, Inc. currently h'as under "lease from TOC, ,. :',, ' 
, 12' ofthe13p,otential 'open pit targets ' identified ' in this memo.,::'," :", : 
, TEI :;s ,'op'en ,jj i ,t :::rn,fn in 9 'on ' .one of the targets ~ :::'and is 1 oak i ng f ar : -;;~' ~~::':- ,'; ': 

: :j oint';~venture'>parthers;to , deve 1 op , other " targets :~' L' : ,:, ':.' ,:: ," .. ,- :>~~1:.~~/';~ 

7 , \;;){-:!~~~'!¥f'~';1f·~;g~'gt¥}'p~~d;~~t;i~i~i(·t~7r~~- G~;~:u:¢~ ~11rf~~j~l 
,,', ' ;' P 1 orat, on ,:,~~l n ,-the ::Tombstone 'dl s trl ct.', A7three ',::to f, ve day 'Vl s 1 t ; :-, ,::" .::-

" ",,', ",:,t6" TU~J~O~:':;~I,1:d :~:To~bsto~e ' .~o'::r,:'e,Y 'i'e'1 ', e,>' i's t i n,g " dai~Tf€.x~ine ', and , :~' ::,:i1~}1~ ; 
" sampl e.,:;:t;~ ,vorabl, ~ ,'o!Jtcrop, open.plt ~ : am;1 ' und~rgrq~ndexposures , _'. :~~ ~ 

ES/sdw , ;' , :::.'::';~:'i"~I":'.':,:' i:;' ,.~'~:: :",::. " '" ' ,~' 
::. 

Attachments " 
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STATE LAND DEPARTMENT OF THE STATE OF ARIZONA 
BEfORE THE STATE LAND COMMISS lONER 

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

) 
) 
) 
) 

) 
) 
) DECISION AND ORDER 

APPLICANT: JAMES STEWART COMPANY . 
) 
) 

---------------------------------) 
The files of the Arizona' State Land Department (the Department) 

reflect that: 

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

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

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

IT IS ORDERED TnAT Mineral Lease Application ~o. 11-86254, be and 
the same, hereby is denied. 

,-. 

This Order is effective immediately. 

GIVEN under my hand and 
Land Department this 10th day of 

the official seal of the Arizona St ate 
AU9U/~~/_-' 1984. /' \ /' 

LAND COMMIS~~r ~. 
STATE 
LAND 

DEPARTMENT 
SEAL 

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

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

75/84-8~ 
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RECORDS SHOP PHX DIST OF M"'~ . 
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.S.,OHM.NT TO ALT." 0 .. NCOATe ACTION p"OPOS.D 

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-??6~. The minerals of interest are lead. zinc and silver. with minor 
gold and copper. The parcels involved are located near Charleston, in Co-
chis. County. in Section 36. T. 20 S •• R. 21 E. The area covered by the 
application is 451.?? 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.?? 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 far all but three of the claims J these three were the 
JS-6, JS-20 and JS-21 claims. Of the remaining 25 claims, only one. JS-19. 
had an assay that constituted ore-grade material. 

The JS-19 sample appears to have been taken from an old shallow mine working 
on the claim. Using EiMJ'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, far the most part, 
less than three feet and depths were greater than 1470 feet. Considerably 
more exploration wark is needed to determine whether this mineralization is 
wort h the cost of s ki in ng a s aft to s c d 14 h u h epths ( 78 ft. to 2238 ft.). 

The applicant's plan of operations calls only for trenching with a backhoe 
to locate minerals, and drill new holes and deepen existing ones. This is 
another way of saying that sufricient reserves have not been developed to date 
to start a mining operation in the near future (it at all). Trenching and 
drilling can, and should, be don. under the existing prospecting permits 
(00-81903 has been cancelled, but was refiled as 08-894-09). 

17· 72 (REV 8·791 

WHIlN IT RIlLATIlS TO A MATTIlR CALLING ~Olt ~INAL ACTION aY THIl DIl"AItTMIlNT, THI •• HIlIlT .HALL all KIlPT A. A "lllt"AN.NT WOItK 

"ItODUCT ItIlCOItD BY THIl DIVISION O~ "IlItMANIlNT ItIlCOItD . WOItK "ItODUCT I. NOT "UaLIC ItIlCOItD. 

~~---------------------------------------
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In summary, the applicant has tailed to prove the existence ot a valuable 
mineral deposit or deposits on the state lands under discussion. I recolll­
mend that this lease application be denied. 
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~ . . . ,. -- ... _ .. _- _ .. -, -- - - . ~ ._ ........ .. 
Au Cu pp. Mo PPM 

.' .. .. y ......... : .. 

.. . . i ./lJ.J., " . JS -

1 0.08. 0.1 20 14 224 8 

2 0.12' 0.6 16 14 22 8 

3 0.10 1.2 38 32 50 2 

4 0.10 11.0 226 0.281 148 2 

5 0.18 2.6 18 112 0.331 2 
. . 

7 0.44 16.0 400 0.28S 0.271 14 

8 0.64 7.1 222 0.791 200 84 

9. 0.10 3.0 216 1.461 110 60 

10 0.08 0.4 16 146 20 4 

11 0.12 .4.4 294 0.711 170 2 

12 0.10 1.8 . 12 114 124 38 

15 0.08 0.8 28 50 12 ~., 2 

16 0.09 0.8 26 24 14 2 

17 0.06 0.4 10 20 14 4 

18 0.06 0.4 12 12 12 4 

I I -1.9,- . 6.U. . . ,,0.51.'" t 'l90 8.151 . 1.461 0~811. 44 ' 
I 

1~2-t-~ " !ar " ~. i4-6~" -.' 1o.l<I ._ • ...,. _ ...... . . -,,_...c.J ~ ... ., •. - - ~ . 

22 0.19 80 1 

23 0.08 1.8 · 300 98 40 2 

24 0.06 0.6 104 42 22 <1 

25 0.05 0.6 40 30 14 <1 

26 0.08 0.6 32 14 12 4 

27 0.06 0.4 22 20 30 4 

28 0.10 0.8 26 18 12 2 

/ 
-:' 

j 

1 ppm = 0.000 1-% 1 troyor./ tO" -:c 34.286 p~m 1 ppm = 0 .0292 troy a 

• Gold and Silver reported i" troy oz. Per 2.000 lb. to": 

• • 

------------ -- -
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C OPPER S TATE A NALYTI CAL LAB, I NC~~\.\J\\~ 
P . O . BOX 7517 

TUCSO N , ARIZONA 85725 

PH : (602) 884-5811 

BILL TO: 

James A. Brisco $ Asso. 
5701 E. Glenn #120 
lucosn, Az. 85712 

COpy TO: 

For Stuwart Mines 

INVOICE: C 7073 
JOBNO:~5~5~94~ __________ __ 
DATE: 06/18/87 
ACCOUNT NO: _____________ _ 
P.O. NO: ________ __ 
PROJECT: _____________ _ 

PAY FROM THIS INVOICE - NO OTHER STATEMENT WILL BE SENT 
ANALYTICAL CHARGES OTHER CHARGES 

UNIT 
QUANTI T Y OESCRIPTION COST AMOUNT OESCRIPTION AMOUNT 

13 Gold (FA/AA) $5.75 $74.75 
13 Silver $2.60 $33.80 

13 Copper $2.00 $26.00 

~~~eY 13 Lead $1.80 $23.40 
13 Zinc $1.60 $20.80 
13 Molybdenum $2.60 $33.80 

~tv /~ 
13 Vanadium $2.60 $33.80 

~~ 
, 

13 Arsenic $4.50 $58.50 
13 Antimony $4.75 $61. 75 ~ 

13 Mercury $3.50 $45.50 ~ 4 Copper, Zinc assay $1. 25 $5.00 . 0~ 4 Pb, Zn (wet) 73% $6.75 $27.00 cY,' ~ 13 Sample prep $3.00 $39.00 ; 

/~ I 

)~~~ 
I 

I 
I 
I 

I 

~( 
) -A\ . n L# 

ANAL YTICA L CHARGES $483.10 OTHER CHARGES 
~v 

?- Advance $860.00 ANAL YTiCAL CHARGES . 
Left $376.90 Total Credjt - , ($376.90) I TOTAL ANA LYTICAL Cred-i t 

c 

Thank You ___________ _ NET10DAYS I 8'/~ 

~ 

~ 

R'MI' J / <f'HJ 007 
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