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REPORT ON THE 

INDUCED POLARIZATION SURVEY 

ON THE 
AUSTRAL .OIL CO. HOLDINGS, ,Tm.IBSTONE AREA 

COCHISE COUNTY, ARIZONA 

I 

INTRODUCTION 

At the request of Mr. Bill Lundby, represc~'ting Austral ' Oil 
Co., a reconnaissanc~ induced ~olarization ~urvcy was conducted 
~n the Austral Oil Co. holdings ncar Tombstone, Arizona. The 
property is situated several miles Southwest of Tombstone. 

The in?uced polarization survey was attempted to assist in 
locating any zonC3 of mineralization that might be present at 
depth. 

II 
PRESENTATION OF RESULTS 

The induced polarization and resistivity results a re shown 
on the following enclosed data plots. 

Seven lines with a b earing ~f N 450 
W were run using dipole 

spacings of five hundred (500) feet. 

LINE NO. I 500' electrode spacing 
LINE NO. 2 500' electrode spacing 

. LINE r\0. :3 500' electrode spacing ' 
LINE NO. 4 500' -electrode . spacing 
LINE NO. 5 500' electrode spacing 
LINE NO. G 500' electrode spacing 

. LINE NO. 7 500' electrode spacing 
A plan map of the surveyed area is included to exh.ibit the 

orientation and spa cing of the lines run • .. 
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DISCUS ION OF r~ULTS 

The apparent resistivities measured during the reconnaissance 

survey are in most cases moderately low. All lines run exhibit 

that the area surveyed is .structurally quite complex. 

The percent frequency effect (PFE) valu~s range from usually 

excepted background to marginally anomalous. The metallic con

ducting factor (l-ICF) values exhibit a range which one would expect 

to find unmineralized to disseminated sulfides in the subsurface 

structures. 

LINE NO.1, has three possible weakly anomalous zones -which 

are near the areas of 0.5 N to 1.5 N, 1.5 S to 2.5 Sand 4.5 S 

to 5.0 S. 

LINE NO . . 2, has possible ncar surface and deeper marginally 

anonalous zones between 0.5 S and 2.5 S. 

LINE NO.3 is in a higher resistivity area, however, lower 

\ resistivity zones in the region of 2.0 N to 2.5 N ' and 0.5 S to 

1.0 S, offer the slim possibility of bedded mineralization. 

LINE NO.4, has a weakly anomalous area between 0.5 Nand 

· 1.5 N. 

LINE NO. 5, has several possible weakly anomalous zones, 

from 4.0 N to 5.0 N, 1.5 N to 2.5 Nand 0.5 S to 1.0 S. 

LINE NO. 6, has two ~eakly anomalous areas, 4.5 N to 5.0 N 

and 0.0 NS to 0.5 S. 

LINE NO. 7, is not too interesting except for a possible 

anomalous zone from 0.5 N to 1.0 N. 

Since the induced ~olarization measurement is essentially 

'an averaging process, as are all potential methods, it is 

fr~quently difficult to exactly pinpoint the source of an anot 'ly: 

Certainly, no anomaly can be located with more accuracy than the 

spread length; i.e. when using 500' spreads, the position of a 

narrow sulfide body can only be determined to lie between two 

stat ions 500' apart. In order to locate sourc.es at greater depth, 

larger spreads must be used, with a corresponaing increase . in the 
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uncertainties of location; Therefore, wh~le the center of the 

indicated anomaly probably corresponds fairly well with the source, 

the length of the indicated anomaly along the line should not be 

taken to represent the exact edges of the anomalous material. 

It should be mentioned that a mineralized body having dimen..: 
, . 

sions of less than o.i the dipole spacing of 500 feet could go 

undetected. 

. IV 

CONCLUSIONS AND RECO}t~IENDATIONS 

The reconnaissance induced polarization survey of this area 

indicates that zones of weak mineralization exist. A detailing 

or the weakly anomalous zones, using shorter dipole spacings, 

might prove advantageous it future drilling is being considered. 

Respectfully submitted, 

Nicholas H. Carouso 7-24-68 
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THE INDUC~() POLARIZATION ~!ETHOD ,-.. .. ; . 

Induced Polarization as a geophysical measurement refers to 
the blocking action or polarization of metallic or electronic 
conductors in a medium of ionic soluti6n conductors. 

This electro-chemical phello:nenon occurs wherever electrical 
current is passed through an area which contains electronic conductors 
_such as base metal sulfides. Normally, when current is passed 
throu~h the ground, as in resistivity measurements, all of the 
cond~ction takes place through ions present in the water . content 
oC the rock or soil; i. e. br ionic co~duction. Thfs is because 
almost all minerRls have a much hi~her specific resistivity than 
groun·d water. The minernls conullonly described as "metnllic", 
however, have specific resistivities ~uch lower than ground waters. 
The induced polari7.ation effect· takes . place at those interfaces 
where the mode of . conduction chnnges from ionic in the solutions 
filling the interstices of the rock to electronic in the metallic 
minerals present in the rock. 

The blocking action or induced polnrization described above, 
which depends upon the chemical enerL;ies necessary to allow the ions 
to give up or receive electrons fro~ the met~llic surface, increases 
with the time that a D. C. current is allowed to flow through the 
rock; i. e. as ions 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 ~frect
ively stop all current flo., .. through the metallic particle. This 
polarization takes ·place at each of the infinite number of solution
metal interlaces in a mineralized rock. 

',linen the D. C. voltage used to create this D. C. current flow 
is cut orf, the Coulorab forces between the charged ions forming 
the polariZAtion CAuse them to return to their' stmdy state. This 
movement of charge creates a small current flow which can be 
~easured on the surface of the ground as a decaying potenti~l difference. 

Now if the direction oC the current through the system is 
reversed repeatedly before the polarization accurst the eCfective 
resistivity of the system as a whole will change as the frequency 
oc the swiiching is c~an~e~. 

In this induced polarization reconnaissance survey, five equally 
spaced co-linear current electrodes were placed in the ground by 
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burying aluminum foil in pits wetted with brine. Observations were . . 
made in accordance with a sym:nct~cal dipole-dipole confi.guration 
~here the distance bctveen the receiver or potential. electrodes was 
kept equal to the distance between adjacent electrode pnirfi. Generally 
the receiving dipole ·is separated by one to six dipole units 
("~11 separation) froOlt.he -sending dipole. A precisely controlled 
square ' wave current was sent throu~h a sending dipole at 0.05 and 
3.0 cycles per second Crom which; at the receiving dipole, a D. C. 
and an A. C. volttlge waR measured, respectively. By knowing the 
geometry involved (the dipole len~th or spacing and the ~eparation 
di~tance between the two r~ceiving-scridin~ dipole pairs), along 
with the two voltages, an apparent · D. C. and an A. C. resistivity 
was calculated • . From ·these apparent resistivities, their percentage 
difference was determined, thus giving the Percent Frequency Effect 
(PFE). A third quantity proportional to PF£ and inversely proportion
al to D. C. resistivity, called ~fetallic · Conduction Factor (~ICF) was 
computed in order to somewhat normalize PrE for variations in ground 
conductivity ~lrely as a technical interpretational aid. 

The IP technique was developed primarily for porphyry type . 
deposits and is perhaps the only reliable means of ditecting hidden 
disseminated sulfides. However, the . IP method works just as well or 
perhaps better on semi-massive to massive sulfides, contrary · to so~e of 
the eorlier thinking, for it gives increased response with increased 
volume percentage or sulfides. 
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METCON LABORATORY 
' .. 

. ,' 

PROJECT CT-15 

FOR 

AUSTRAL OIL CCMPANY 

Ta.-tBSTONE J ARIZONA 

July 22, 1968 

SUMHARY 

Preliminary work only has been done '. Due to misunderstanding no 

~urther work was carried on until Mr. Carouso c~e in during the 

first week in July and indicated the urgency. Since then additional 

work has been'- done, the results of which are not all availabXe. 

Cyanide assays of pregnant · liquor, obtained at a cust~ assay office 

failed to check expected results within credibility figures. 

PROCEDURE 

A large sc:unple of ore (over a thousand pounds) from tile Tanbstone , 

Arizona area was delivered to METCON LABORATORY by the Austra l 

Oil Company. This was thoroughly mixed by coning several times 

after which coning and quartering continued until a small enough 

sample was achieved for screen analysis and an aliquot portion 

for head assay. 

, .. ",:. R E C E \ V ED · 
j 

... . J1.PR 2 1969 

J ~~r,~S STEWART COM ;~i , i, 
~\\'I\ '" "O!'\A 
I .. PH O~N :X . ARI~ 
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SCREEN ANALYSIS AND ASSAY OF SCRES~ FRACTIONS 

WGT. ASSA Y OZ(ION UNITS % DISTRIBUTION 
~ SCREEN % Au _A.;t,9 __ Au _A9"",--_ Au Ag 

525 1.050 29.73 

5260.742 10.10 
I 

527 0.525 9.52 

528 0.371 8.08 

529 3 MESH 6.20 

530 4 " 5.11 

531 6 " 4.30 

532 10" 4.87 

533 20" 5.26 

534 35" .... 4.35 

535. 48" 1.71 

536 65" 2.49 

. 537 100" 1.36 

538 200. " 3.69 

539 -200" . 3.23 

0.008 

0.010 

0.006 

0.008 

0.005 

0.004 

0.004 

0.004 

0.003 

0.008 

0.005 

0.005 

0.004 

0.010 

Calculated Sorean Head 

Actual Assay of Screen Feed 

3.18 0.0024 0.945 35 

3.21 0.0010 0.324 15 

2.31 ' 0.0006 0.220 9 

2.35 . ' 0.0006 0.190 8 

1.94 0.0003 0.120 4 

2.18 0.0002 0.111 3 

3.62 0.0002. 0.156 3 

3.84 0.0002 0.187 3 

.2.18 0.0002 0.115 3 

4.53 0.0003 0.197 4 

6.28 .0.0001. 0.107 1 

6.02 0.0001 0.150 1 

0.0001 0.085 1 

4.83 0.0004 0.178 6 

2.59 0.0003 0.084 4 

0.007 3.169 

0.010 2.82 

Looking at the silver distribution in the screen analysis, it 

appears there is little to be gained by screening or classifying 

since the silver distribution follows the fraction weights very 

closely. 

--

29.8 

10.3 

6.9 

6.0 

3.8 
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1'4.' ' 

Three alkalinity chocks were made to detormino if acid generating 

mine~als were in evidence. 

TEST No.1 

200 grams of ore minus 9 mesh 

200 rul of ",ate r 

Rolled for 1 hour Final pH 6.0 

TEST No.2 

Same as above but with the addition of 
--' ' 

, 2 grams CaO. Final pH 11.2 

TEST No.3 , 

Same as above but with , the addition 

of 1 gram of CaO and rolled for 

20 ho'urs. Final pH 11.0 

It appears that once sufficient lime has been added to raise 

the pH'substantially on the alkaline side there is little 

degradation. Apparently there are not many sulfides available 

'for creating acid '. 
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"l 

Additional tests, Nos. 4 through 9 were cocpleted to determine 

the protective alkalinity as follows: 

. , 

400 grams of ore - each charge 

' 0.645 grams of 77.5% available CaO ( equal to 0.5 

. grams, on a 100% basis) 

1000 mlof water 
" 

LL',1E 
TIME ON .MESH OF TITRATION OF 
.ROLLS {HRS .l ORE FINAL LIQUOR 

4 1 -10 0.0050% Ca9 

5 2 -10 0.0060% It _ ..... 
6 3 -10 0.0055% rr 

7 A ' -10 0.0050% It 

8 1 . -100 0.0030% It 

9 4 -100 0.0030% " 

The final liquor was titrated with O.I .N HN03 • 

Follr preliIuinary tests were run to compare mesh size with leach 

capabilities. 

I. . Make-up of each charge as follows (differing only in screen size): 

I' .' . 500 grams of ore . assaying Au 0.010 A9 2.82 

'I' 
500 ml of water 

I 
-. --

.> 

j 
I 

'I 
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, ' 

5 grams CaO . 

1.885 grams NaCN (KCN equivalent to 0.5%) 

All were rolled for 20 hours and tailing assayed. 

SAMPlE 
, No. 

603 

604 

605 

606 

I ,. 

' . 

100 % MINUS 
SCREEN MESH 

9 

20 

35 

48 

Au ' Ag % RECOVERY 

Nil 0.73 74.12 

" 0.64 77.31 

." . 0~60 , 78.73 

" 0.52 81.57 

No further gold assays will be obtained since obviously 100 % 

recovery of the gold is evidenced. 

It could well be ' that finer grinds might be even more easily 

leached however in reducing to all minus 48 mesh in a cill. a lot of 

very £ine ~aterial would be created • . In this test the samples 

~~re screened before each additional pas~ through ~he pulverizer 

(loose plates) so not too much in fines above the next scalIer 

mesh screen ' could be created: 

Cyanide consunptionis not kno\m at this point since the assay 

results were not credible. These will 00 rerun. 

We will fabricate some laboratory size tanks for counter-current 

--
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leaching (probably of the pachuca type) and proceed with tank 

type leaching as soon as possible. 

We are nearly set up to do our own assaying of Cyanide and avail-

able lime. Since this appears to bp. something . the assay offices 

are not readily able to slot into their line-up, quite probably 

we can do a better job. 

" 

\ 

PA/vi 

, , 
, " 

Phil Allen, Director 
MnTCON Laboratory 

--

" 
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Date 

Client 

Report on: 

Submitted by: 

Date Received: 

Analysis: 

lmarks: 

Rockg Moun:hJlin Geochel11l~ic([I Corporation 
2050 EAST 14TH STREET 

TUCSON, ARIZONA 85719 

CERTIFICATE OF ANALYSES 

Se:pt f:'Flber ~O, 1969 

Hr . "lIil1iam IJ1.mdby 

~?5 \Tp.st r.'lores 

55 ~) amples 

9/10/ 69 

j,nybdcnum and. Sil v eT 

Phone 622-5702 
Area Code: 602 

Page ], of 4 

Holy bdenul'1 determi ned Colo rj.rnetri ce11y ; Silver deten-:linecl by 

f-I tnmic AbsoI'}!tion . 

69- ?1-10rr 

cc : Epclosecl 

J ile 

AB : sh 

.,11 values are reported in parts per million unless specified otherwise. A minus sign (-) is to be read "less than" and a plus sign (+) "greater 
than." Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protec
tion of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written 
permission. 

ND = Non Detected 1 ppm = 0.0001 % 1 Troy oz./ton = 34.28 ppm % Mo. x 1.6683 = %MoS2 



I P8'C:e ') of .1. '-

I P:!:JJE pprn 

SFl111ple No . lifoly bdenum S.ilver 

I 1-0 1 - 1 

1-3N ( c' ) - 1 - 1 ;.-' 

I 1 ... ., CI - ),) ( s ) - 1 - 1 

I 
l-~N - )- -1 

1-6;') un -1 - 1 

I 1-9S ( ;, ) - 1 - 1 . , 

1- 12:3 1 (, ) _ 1 -1 
\ 0 

I 1.- 15~.'· U3 ) 1 -1 

2- 6;'~ ( S ) - 1 - 1 

I 2-12r~ I C' ) \ ") 
- 1 -1 

I 2- 15S ( S l - 1 _ 1 
• I 

,~ _ (I .".1 - J 

I 4-- 1 - 1 - 1 

4- 2 1 - 1 

I 4-- 3 1 - 1 

I 
l~-- 4 1 - 1 

~-- 5 - 1 - 1 

I -1-- 6 -1 - 1 

4- 7 - 1 - 1 

I ~--8 - 1 - 1 

4- 9 1 - 1 

I 4--10 1 ·-1 

I 5-- 0 1 - 1 

5-1 - 1 --1 

I ::; - 2 1 - 1 

I 
I 



I Pace ?i r-)l Il-

I ~)pm p~)rn 

Sample ~Jo • I~rolybdeJl.uJi1 Silv0.Y' 

I 5-3 1 -1 

~) - 4 --1 - 1 

I 5- 5 -1 - 1 

I 5- 6 - 1 - 1 

5-7 1 - 1 

I 5- 8 1 ]. 

tl - C) - 1 - 1 
~ .-' 

I 5-:'-0 -1 - 1 

I 
6-0 -1 - 1 

6-1 - l -1 

I 6- 2 1 - 1 

6- 3 - 1 -1 

I 6- 4- - 1 -1 

6- r:; _ 1 - 1 

I 6- 6 - 1 -1 

II 
(,-7 -+ - 1 

6- 8 - J_ -1 

I ()- 9 1 - 1 

6-10 1 -1 

I 7- 0 -1 - 1 

I- 7- 1 - 1 - 1 

7-2 -:1 - 1 

II 7- :~ - 1 -J_ 
.-' 

7- 4 - 1 - 1 

I 7- 5 - 1 - 1 

I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 

7-6 

7-7 

7-8 

7-9 

7-10 

l)pm 
1',101 y bde::1um 

I 

- 1 

1 

-1 

- 1 

HOCKY T·lOU1JTAIN GEOCI-IEr-HCAL COnpORJ\TION 

'l'ucsoY}, Arizona Septemher 20 1 1969 

j , ; 

By ___ -'-'/Z~- ·· ~~ .. :I;:;.I,~~#(..,""'2:~~~: e:;.~k~'· lt;,:::1;i!!:.II::i "~/ ___ ._ 

J\.ni te. Br adshavr 

ppm 
Silver 

-1 

-1 

- 1 

- 1 

- 1 
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Trace Analysis 

ROCKY MOUNTA!N GtOC~ .. n:M~CAl LABO~t~~TOnH:S 
519 North Washington Ave. Phone: 445-4393 

PRESCOTT, ARIZONA 86301 

CHEMICAL ANALYSIS CERTIFICATE 

Date ~~ay 11, 1968 Page 1 of 11 

Client Mr . Wi lli a m Llndby 
Aus tral Oj l Company 
Box 695 
Tombs t one, Arizona 

Submitted by '\tJ . Lu nd by 

Date Ee ce ive-l 5/,2/ 08 

Heport on 2~, Fo e k Chi r &, 213 Soi 1 P'll~) SJ.mple s 

Analysis 

Hemarks 

COFFEE , SI LV Er:, 

Atomic Ab s orpti on me thod uS8i . 

All r e sults five n in Pdrt ~ pe r million . 
-5 is re ad "le ss than '3 part per L1 tllion." 

1 • 1 
-1; 1 S re ':lCl "le ss th:J. n L; part pe r mil l ion ." 

Pulps ' to (-'e s aved for a t~ l e'.l s t six r"'onths . 

SAMPLE NO . 

Gl'- 5- R. 

GT-7- R 

GT-II-R 

cc: Encl . 
File 

CO ?PEI1 

- 5 

-5 

10 

SILVE H 

, 
- I.;. 

All values are r eported in parts per million unless specified otherwise. A minus sign (-) is to be read "less than" and a plus 
sign ( + ) "greater than." Values in parenthesis are estimates. This analytical report is the confidential property of the above 
mentioned client and for the protection of this client and ourselves we reserve the right to forbid publication or reproduction of 
this report or any part thereof without written permission. 



I 
I (All r esults given in parts per nillion) Page ' ) 

"-

I SAiVlPLE NO . COPP~;H SILVEil. 

1 GT-H~-It 5 -4 

I GT-2 2-H 10 1 
- 4-

GT-2 ()- R 170 J 

I 
~ 

GT-29-R 30 1 
- 'L; 

I GT-/+I-Il. 5 1 -,.. 
GT- 1l-2-H 10 1 

1;: 

I GT-hL}-R -5 J 
~ 

GT-h ':~ - R 10 ) 
- I,. 

I GT- 51+ - R 10 1 
- Lj. 

GT- 61- R ~20 J 

I ' .. 
GT- 72-H 5 ) 

- l'~ 

I l~ rr - ~)1 -I1 10 1 
- 4-

GT- 8L,. - H 10 1 - ,; 

I GT-I03-H 5 1 
-i ... 

G'l' -109-H 20 1 

I 
- 'l~ 

GT-121-R 10 1 - i; 

I GT- L23 - R 10 1. 
- 4-

1. GT-Ill-O-H 20 4-

I GT- l ,?O- fi 30 ] 
1; 

GT- 18S- E 15 1 

I 
- I;. 

GT- ] 17-H 10 1. 
- ii· 

I G'T-;'21-R 15 - ~ 

GT- ~; 29 -A R 20 , 
- 4 

I GT-J30- H 5 ] 
- i. 

GT- J32- H 10 J 
- Lt 

I 
I 



-----

I 
I (All result s given in pa rts per l'li 1 li on ) Pa ge J 

I 3A li/IPLE NO . COPPEH SILVEE 

GT-J.-3 110 12 ~; .. 
I GT-2-3 55 2-3/LI-

I 
GT-3-3 hO 3/lt-

GT-4-S 25 1 )" .,+ 

I GT - ~-3 25 1 
L; 

GT-6-S 1.~0 1 

I GT- 7-S 25 J/li' 

CT- S- S 45 11 

I G'" 9 0 1.~5 5) "1 - - - ..) 2 

I GT-I0-S hO 1-3/4. 
1 GT-ll-S 5C) .~ 

I GT - 12 - S 50 1 
';.;; 

GT-1 3-S 55 11 

I GT-l!+- S ; ~O 1.1 
• J+ 

I GT-15-S r)0 2 

GT-16-3 30 1~ 
I 

I GT - 17-S 50 lL I 

CT-1 8- 3 50 ] .1. . ,,-

I GT-19- 3 30 1-3/1+ 

I 
GT-:20- S 370 200 

GT- 21-3 35 1 
"2 

I CT- 22-3 70 :2 

GT-:23 - 3 ()O 2 

I GT- 2\ - 3 1+0 1 

2 

I 
GT- :'? 5- 3 50 2-J/L~ 

I 



I 
I (All re sul t.s Given in part.s p(~r mi.llion) Page 4 

I 
SAMPLE NO. COPPER SILVER 

GT-26-S 40 3-3/L~ 

I GT-27-S 55 J 
~ 

GT-2S-S 25 1 
Ti-

I GT-29-S 60 1 ,.: 

GT-30-S 40 1 

I 2 

GT-31-S 1+0 3/1+ 

I GT-32-S I" 5 2-3/1~. 

) GT-33-S I~O 2 

I Grf_ J.'~.-S 50 1 
;..! 

GT-35-3 40 J. 

I 
< .. 

CT-36-s hO 1 -,.: 

I GT-37-S '~O J 
J" 

GT-3 8-3 i~O 3/LI-

I GT-39-S 40 5 ~ 
GT-i~O-S 25 ~ 

I GT-i~l-S 50 1 
i.j: 

GT-I+2-S ll-O 1 

I 1; 

GT-43-S h5 l~ 

I GT-45-S -So '+ 
GT-40-S 600 R5 

I GT-l+ 7-S 105 7 

I 
GT-'-I' c~-s 60 II-

GT-/+9-S 65 1 ~ 

I GT-50-S 55 3-3/4 
GT-51-S 50 l~ 

I GT-52-S L,·5 J 
2" 

I 
I 



--- -

I 
II 

I 
I 
I 
I 
II 
I 
:1 I 
: I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

(All results r:i vcn in parts pc r rnilli on) Page 5 

SAH PLE NO. COPPER SILVI~R 

GT-53-S 11·5 l:~ 

GT-55-S 40 1; 

GT-56-S 50 ] 

2 

GT-57-S 700 380 

GT-5P.-S '+ 5 l~ 

GT-59-S 70 J 

GT-60-S ll~O 15 

GT-62-S 
'" 5 

1 -,.: 

GT-6;.-s 55 J/h 

GT-6/1.-S 1.1.0 1 
'+ 

GT-65-S 60 1 
1j. 

GT-66-S 55 1 
-;; 

GT-67-S 60 J. 
2 

GT-68-S 50 .1 
'+ 

GT-69-S 40 J 
2 

GT-70-S 50 2 

GT-71-S 55 1 r,: 

GT-73-S 55 1 
2 . 

GT-71+-S 70 2- J /I~ 

GT-75-S l~5 
1 

'2 

GT-76(A)-S * 70 J 

GT-76(B)-S ~!< 45 l~ 

GT-77-S 35 1 
-4 

Grr-7~ -S "-5 1 
-4-

GT-79-S l~O 
, 

-"4 

GT-SO-S 35 1 
-~ 

~!< Th e~l('J t,:vo du p licate numbered samples wr~re marked (A), (I~,), 
by us. 



----~ 

I 
I (All results given in parts per rni IIi on ) Pa[e r; 

I SAIII1PLE NO . COPPEll SILVER 

G'1'->32-S l~O 1 
~ 

I GT- P, J - S J5 1 
~ .... 
"-

GT- f~5 - S 2hO 2 2 

I GT- 86- S /)0 1 

GT- ;~7-S 50 1. 

I 2" 

GT-~3;:; - S 55 - ~ 
! 

I GT- 89- S 40 ] 
i It 

GT- 90- S l~ 5 1 
- ~ 

I I G7-91- S 1·!-5 - ) .. 
I " 

Crrr- 92 - S 40 J 

I 
-7.; 

GT- 9J - S 50 1. 
'T 

I CT- 9~· - S 60 :I - ;.; 

G'1'- 95- S 60 1. 
':? 

I GT- 96- S 65 ), 
'+ 

GT - 97- S 50 1 

I 
.. 

G'1'- 9,r~-S 1+0 J 
':"' 1<-

I GT - 99- 3 45 1 - I; 

1 GT-IOO- S 75 - 1; 

I G'1' - I01-3 hO 1 - ';;: 

8T- 10:2- 3 55 1 

I 
- j; 

GT- 10J-S l~ 5 1 
i ... 

I GT-104- S 70 1 
- j~ . 

CT-105- :' ; 50 1 
- 4-

I G'1' - 106- ~; 35 1 

- J~ 

G'1'-107- :::; 55 1 
- 1j. 

I GT- 108- 3 45 1 
- ii-

I 



I 
I (Ill1 rc ~:;~J_l t ~; riven i n na r"t,~.; p r~ r million) F age 7 

I SAMPLE NO . C(jPPEH SILV j~R 

GT-I09-S '-1-5 1 
-4-

I GT-I10-3 50 1 
- "I .. 

GT-Ill-S 55 J 

I ~.~ 

GT-112-S 1300 210 

I GT-IIJ-S 60 1 

GT-ll /~-S 1,.0 1 - '-I-

I GT-115-S L~ 5 1 
- It 

GT-llh-S )0 1 

I 
- '+ 

GT-117-S 'I-U 1 
- "i; 

I GT- l 1[~ - S ~5 1 ... 
1 (;rr - 1J:; - 3 50 -"4-

I GT-120- 3 1+ ) 16 

GT-122-S 60 ~ 
. ; 

I GT-124-S hO 1 

- ~ 

GT-125-S 50 1. 

I - "If. 

GT-l ::>S- S 50 1-J jl+ 

I GT-1 2?- S h5 1 - ;; 

G'l'-1:22-S I~O J 
- It 

I GT-129-S 50 1 
- 4 

GT-130-S 65 
, 

I - 4 

GT-1 J l-S 1+0 1 
ii-

I GT - IJ2- S '-1-0 1 
~:..: 

';'1' 11 3 Q 50 1 u.l. -· . j -u - "i" 

I G'l'-134-S 1,.0 1 

I 
GT-I J 5-S JJ;O 65 

GT -136-s II- 5 1 
~ 

I CT-137-S )0 } 

~ 



I 'Page ~ 
( All re suIts gi yen i.n pal'ts per mi lli on . ) 

I 
3 J\f.[f' I.E NO . COPFE;-{ SILV ER 

I GT-13 2·-3 50 ) 
;~ 

GT - 139-3 55 
1 

I 
1+ 

GT-1 11-1 - 3 7 C 7 ,) 

I GT-lLI-2 - 3 l,·5 
] 

- i ... 

I J G1'-ll.]-8 75 J. 

I GT-l/+/,,-3 55 '. 
GT-l/,·5-8 55 1 

- i~ 

I GT-111-6- S 55 1 
- 7;. 

I 
G'I' - 11.1-7-3 f)5 2 

GT-1 1,, ; .. :- S ()O 
, 

- '4 

I G'1' -I /J·9- 3 ~rJ 
1 

- i;. 

GT-1 50-3 30 1 
- it 

I CT-151-3 1;.5 1 
;~ 

I 
GT- 152- 3 r/o Ii 

GT- 153-3 20 
, ., 
i; 

I GT-1 51.1.- 3 leO 1. - ,,,: 

G'1'-155-3 35 J ... 

I G'1' -1 56- 3 30 1 
- It 

01' -1 57-3 /~. O 
1 

I 
- Jt 

GT-1 5'5- 3 ,,0 ) 
- if. 

I GT -1 59- S l i·5 1 
l.t 

GT-160- 5 1 
Jr.5 - i;. 

I G1'-If)l - S 30 1 
- z .. 

CT-l r)2 - 3 L"O 
) 
.~ ~ 

I GT-l r,] -3 .) c , 
,J) - 1,. 

I 
I 



I Pare 9 
(All resnlts give n in parts per milli on.) 

I SAi';IFLE NO . COPPEH SILVEH 

I GT -1 6/+- s 30 ) 
- I.; 

GT-165-S ~.O I 
- i; 

I GT-ltS6-s 4G 1 ;; 

GT-l6?-S 1 .. 0 
, 

I 
- i~ 

GT-168-S 30 - ': 

I GT-lf)9-S 35 - it' 

GT-l71- S 55 1 
~ ; 
.: ... 

I GT-172-S 35 .t 
't 

I 
GT- 173- S L~O - 'i .. 

GT - ].'7!:. - S 30 1 
- "I.I-

I GT~175-S 50 - i.; 

CT-176- 3 hO J - i; 

I GT-177- S 40 1 
- i ... 

GT-172i - S L~ 5 J.~ 

I GT-179- S 50 2 

I 
G'1'- 180-S 1.,.0 l ,-

GT-lRl-S 35 ) 
- " I 

I GT-l:32- S /+0 J_ '. 
GT-lP,J-S 35 I. 

- if 

I GT- H~5- S hO ] 
- i:;' 

I 
GT-IP.()-S 110 h 

GT-lG7 - S 55 1 
-7+ 

I GT-189-S 20 - ~ 

GT-201-S 55 1 
;;: 

I GT- 202- S 35 1 

- ~.'. 

I 
i 

I 



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

i I 
!I 
I 

II 
I 
II 
I 

(All results r iven in pqrts per million.) 
Page 10 

SAHPl..E NO . COPI) 1~ 11 SILVEH 

GT-JOO-S 50 1 
Ii-

GT-30l-S h5 1 
4: 

GT-]02-S 40 1. 
4-

GT-J03-S 35 ) 
-~ 

GT-JOl~-S 35 1 
- Ii-

GT-305-S 40 1 
- 4 

GT-J06-S l~O 1 
- 1;. 

GT-J07-3 L~O 1. -.,; 

Grn 303 0 .c - ' -0 hO 1 
- 1i: 

GT-309-S hO 1 
J.;. 

GT-310-S 35 -1; 

GT-3l1-S L~ 5 11; 

G'I'-312-S 60 1. 
"4 

GT-313-S 20 1 
- Ii-

GT- J Ilj.- ~i 35 1 -;; 

GT-315-S 20 1 - I; 

GT- 316-3 30 1. 
-2; 

GT- 3 ll~ -S 35 1 -,.: 

GT-3l9-S 50 1. 
- Ii-

GT-320-S 55 1 
- 4-

GT-322-S 70 1 
- 4 

GT-323-S 65 J. 
~ 

G'I' - 3 2~. - S h5 -~ 

GT- 325- S 35 J 
Lj. 

GT-J2':'- S 65 1 -,.: 



I 
I 
I 
I 
I 
:1 
I 
I 
'I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
,I 

Paf,e 11 

(All resu lt s given i n par t s per million .) 

SAI'·11P LE ~m . Cu PPEH SILVER 

GT-3 27-S 11-0 1 
-7; 

GT- 32 8-S 11- 0 1 -;;: 

GT-331-S 60 Ii 
GT-3 33 - S 35 

, 
- Ii-

GT-3 3h-S 35 
, 

- 101: 

G'.i.' - 335- S 55 1 
-If. 

GT- 33G- S 40 1 
'+ 

GT- 3J7-S 60 ] 
If. 
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Mr. T. J. Colvin 
Box 162 
Tombstone, Arizona 

Mr. W. W. Grace 
Scottsdale, Arizona 

Dear Tom and Bill: 

8840 Wrightstown Road 
Tucson, Arizona 
October 1, 1969 

The magnetometer and geochemical surveys have been completed on the 
Amy group of claims near Tombstone, Arizona. As soon as I receive the 
recorded affidavit of labor from the county recorder's office I shall 
forward it to you. 

The main feature of interest delineated by the magnetic survey is 
an area of low magnetic susceptibility generally coincident with an an
omalous IP (induced polarization) zone as determined by Nick Carouso. 
Because the main rock type is igneous (Uncle Sam Porphyry), low magnetic 
susceptibilities may indicate zones of alteration accompanying mineral
ization; in this case, this is probably a valid assumption, as proven 
by the sulphides encountered in the validation hole put down by Austral 
Oil Company. Of course only pyrite was drilled, but deepening of this 
hole would certainly be of prime importance to determine whether or not 
substantial silver values might occur along with the pyrite at depth . 
The area to be tested extends from the southeast corner of Amy #14 to 
the southwest corner of Amy #9, which would represent the approximate 
centerline of the anomalous zone; the zone appears to vary from 1,500 
feet to 2,000 feet in width. Since the apparent dip of the IPanomaly 
(line #3) is to the north, initial drilling should be somewhere along 
line A_A' on the enclosed map, and preferably along the most pronounced 
portion of the low (Amy #12, #13, or #14). 

The geochemical survey indicated extremely weak values in both 
silver and molybdenum. This does not detract from the property, however, 
because similar low values were obtained on the ground to the north and 
good ore was mined from the Chance-Bonanza and State of Maine mines. 

I 
'--- . 

Incorporated 

'------------------ -------- ---
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GEI;ERAL HIFOR,'1AT ION 

w. W. Grace and T. J. Colvin are the owners of approximately 800 acres 

of mining prop~rty ~onsisting of 16 Federal unpatented claims, 420 acres 

of State Mineral Ri~hts and one .patented clc3im knoHn as the "CHANCE". 
1 The property is located in Secticns 16 and 21 in Township 21 South and 

I Range 22 East, Cochise County, Arizona. The property is easly accessible 
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by paved road and is tHO miles Southwest of Tombstone, A~izona .on the road 
--

to Charleston. 

The history of Tc~bstone mining is as exciting and colorful as the town 

its e H, the rea son for the t O'rl n Has be c a use 0 f the min e s. 1'1 any boo k s h a v e 

been l-:ri tten about TOi.lbstone, so I will leave that to the experts. 
. . . 

The region defined as the Tombstone Mining District is one of relatively 

moderate relief, the elevation at the San Pedro river, approximately nine 

~iles to the south, is 3,900 (eet. The country rises rapidly ov~r a partially , .... ... 
developed erosional sedimentary slope~ A~ong the highest of the hills in the 

area is the Uncle Sa~ Hill Hi th a sum~it of 4,831 feet, Mays Hill 5,727 feet, 
- . 

Ailitary Hill 5,301 feet. The country is traversed by a system of washes a~d 

open passes which ~akes the ground easily accessable and all drai~aQe is to 
." -

the San Pedro River. The climate of the area is ideal, being mi 'ld winters 
~ .' . .... • ~ .. -. 

and nice SUfi1me rs. _ 

f1 IN n;G LA\'JS 

The purpose of these short paragrapl1s is to introduC~~~he "reader a reSUr:le 

of th~ laHs governing Federal as I-ldl as State ~',ineral Rights. Excerpts are 

taken (rcr:l "LaH? and Regulations Governing ~ineral Rights in Arizona" by 

. Victor H. Verity, 6th ,\d1i tion, Kevised June, 1965: Quot~ .. the intent of 

of the ri1ining L~'f;S Jr~1 the jcasing acts, hoth State and Federal, is the dev-

. c1op~ent of th~ r.1inuJl resources on public d0r.13in and State land. The laH 

(l n d thE P 1J b! i esc i1 t j ::-. ~ n t 2 reo n t 11 c sid e 0 f the b i) ;1 J (i d e r,) i n i n 9 1 0 cat 0 r 
~ h n "t.1 tr ,. ~ ~ r 1 '"\ ~,.., \.: t \.. .. A , ~ _,. ~ ~ _ .... _ • ~ .... _ ... , .... , .... ,. -' ,. ,. • ! _ _ ,,.., _ ~ r"l • .,. ... , ,.. "'! ), • 
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. best way to dwonstrate this good (ai th is to properly locate tile clair.Js 

and to maintain and work it in full accordance with all lcgal rCQuiremcnts. h 

WHO ~iAY LOCATE 

'I "Any citizen of the United States, or anyone who has declared his intention 
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to become a citizen, an association or citizens or a qualified corporation 

may locate 3 mining claim upon public domain or the· United States." II The ' 

. statutes of Arizona provide that a mining clai~ may be located upon State 

land by any citizen of the United States, partncrship, association or cor

poration organized under the laws of the United States or any State or Ter

ritory t"here·of." "There is no limitation on the 'number of mining locations 

that can be made by a qualif'ied locator on Federal or State lands within 

Arizona." . 
To carry ~he information further in this discussion would defeat the 

purpose for lihich these paragraphs are intended. It is therefore recor.imended 

that any further broadening of scope be carried on by consulting the applic

able laws - both Federal and State. A simple fi~ld guide .is published under 

the Department ~r Mineral Resources, State of Arizona, titled "laws and Re

gulations Governing Mineral Roghts in Arizona" by Victor H. ver(ty. 

TOMBSTONE PAST PRODUCTION 

Extracted from f·\E.llGREN REPORT by C. J. Sarle, PhD. 

"When an analxsis of produG~ion . is made, on the output of mines in the 
·1 -_ ,. __ - -..- -" 

Western Area, where sever~l millions of dollars has been produced in high 

grade ores, ~ith no attention being pa,id to the low grade milling ores~ and 

this taken in ' connection wi th the magnitude of the mineralization area, con

taining virgin and unblocked ore bodies, it' becomes one of the r.1ost attractive 

commercial 'r.1 ining propositions possible." , 

"The Eastern Area I-Ihich has had proper financing fa'r <1evelopr.;ent of rJining 

has yielded $79,000,000.00.'1 The \·lestern "rea or \\l1ich Grace & Colvin 

I property covers a substantial part and HithOtlt proper financing and 

-3-
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eQuip~ent, has yielded the past owners approximately $6,000,000.00 bringing 

the total Pdst production in the To~bstone District to about S 85,000,000.00 

based on 1928 figures o( $1.00 per ounce for.silver and $20.67 per ounce for 

g'old '. 

GEOLOGY 

Geologically, Section 21 is fairly simple: A sill-like mass of intrusive 

Uncle Sam porphry (Tertiary Quartz latite) has intruded the Cretaceous Bisbee 

formation which consist of mudstone and sandstone Quartzite ~ith a feH thin 

beds of limestone~ 

Because the geophysi~al (IP) and Magnetic anomalies are probably caused 

by alteration and mineralization of the Uncle Sam porphyry, it is probable 

that these features will be stronger in the underlying Bisbee for~a~ion and 

chances for an ·economic deposit are good. 

A vertical intensity magn~tornet~r survey of all State land in sections 

16 & 21, T205, R22E (held by Gr~~~ e Colvin) Has made using a McPhar vertical 

intensity flux-gate magneto~eter (No.6513). The vertical intcnsi ty at the base 

station ~as 19,950 gammas (absolute). 

Three areas of interest can be seen on the aagnetic map~ 

(1) The area of low magnetic intensi ty approximately centered in Federal 

claims, Amy /112 & ff ·13. The relatively 10:'1 readings (950 gammas, based on 1,000 

gammas at base station) cover an area about 600 feet wide and 2,000 feet long. 
",' . '_... -

This area ties in with the previous work; an I.P. survey showed sulphides at 

depth and a hole at the east end of the anomaly encountered s~lphides at depth. 

This evidence points toward a large diss~rninated mass of sulphides. 

(2) 'The second area of interest is at the northHest corner of section 21 
;' .. . / 

and·, the southl-lest COrner of section .16. Here, the magnetic lo~~s, which ari! 
' . . ' 

elongate for 4,000 feet are definately Jlong the north-north easterly trendina 

.! linearnent seen on aerial photos. Also visible on the photos are cross faulting 

-4-
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and shearing leading into this area. Previous r.p. work has delineated 

definate metallic ancoalies along this strike and the area should not be 

overlooked. 

(3) Another area o~ interest lies just north of A~y #3, in Section 16, 

and is an anomalous cagnetic low alsD, apparently accociate1 with 'a north

easterly trending fault; this fault (and vein) has been worked at the north 

end in past years. 

All in·all, there are tHO ~ajor ano~alies which should be explored and 

a minor one along the fault zone north of Amy #3. Ther~fore, it is ~y recom

mendation that a drilling program should be initiated to check out the possi-

bility of silver in the anomalous lineament and copper-silver in the broad, 

magnetically low zone. 

SMIPLING 

A co~prehensive study of the ground held by Grace and Colvin was made. 

This ~ork invloved a chemical sur~ey of'~hc area, sampling and assaying of 

the dU8ps and drilling and assaying of th~'core and cuttings, the results of 

this study is as follo~s: (Metcon Report) (Appended Material) 

Additional geo-che~ical sampling was performed at a l~ter date on the 

north 1/2 of Section 21, (Amy Claims), the results draHn there Here inccn-

clusive, and no additional work of this nature was made. The assay report is 

included in the Ap~, ende<! ~.Iatui .al. 

Underground sarnpling was performed in an area just north of the »Chance H 

clai~ on the Bonanza vein by the writer while employed for Austral Oil Co.; 

, the results of the sampling and a map ari included in the Appended Mat~rial. 

INDUCED POlARAZATfON INFCRM~TION 

Mr. Bill. Lundby~ geologist fer ~. ustral Oil Co. instructed II'. Nicholas H. 

Carouso, Consultant, to undertake a study of the area, part of which is the 

Grace and Colvin property, the results of that study is includ~d with 

-5-
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the Appended Material. 

Mr. C. T. Henderson, a part O'riner of the ground to the south of the Af':Iy 
" . 

(Grace & Colvin) claims, also requested Mr. Carouso to undertake an induced 
. , 

polarization survey of their ground, since the lines run, cover a portion 

of the ground held by Grace and Colvin, that report is also includeJ in the 

Appended Material. 

GEOPHYSICAL lNFORMATION 

The rundamentJl:principal~ of magnetics and the background of the~mag

netics meth~d of geophysical prcspecting ha~ ' ~uch in common with that of 

the gravitation method. Both are «potenti~lh methods, having their fund-
, .' 

al'ilentals in potential theory. Just as the gravi tational force in ' a given 

direction is, the derivative, or rate of c han g e ,i n that d ire ct ion , 0 t J ~ e 

gravitational potential, so also the magnetic force in 'a given direct,ion , 

is the derivative in that direction of the magnetic potential. 

CONCL US ION'S ANO RECGH~'IENDA T I eNS ~ , :: .' I , ; , 

Because of ihe vast store of information that has beeri collected, con-

cerning the property of Grace ,and ~olvin, I ~eel extremely justified in 

alakinga recommendation of one of "proceed Hith haste, but dcligently". 
, J 

These are some of,the conclusions I have dra~n. Geologi2 speaking, it goes 

u I tho u t say i n 9 the .. Torr. b s t.52 0 ~. _.Q i .s t ric t" has bee ~ 0 n e 0 r t h ~ be s t pro due e r s 
, .. - _ . . .. - . 

or silVer in the n~tion and I know the Health to be extracted y~t fro~ this 

area maKes the Grace and Colvin holdings one of the most promising, in the 

. state. 

From a Geophysical sense of the word, it nas been demonstrated by Carouso 

In his I.P. sur~cys, definite ano~alous zones of metJlics. These ~et21ics 

being [';lostly iron pyrites but never the'less arc iradictive of a l<lrgc 

disseminated suJ;hide bcdy.(~ce r:iagnctic report, attached) In the ~!ork carried 

out by the a tJ t }l ~ r (r.1 J 9 net i c s ) ita 1 soh.J S bee n demo' n s t rat edt h e ~ J 9 n n i c S J n J 

, -6- .' 
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I.P. results are co-incident. This leads to the conclusion that both sets 

of results ie. (1·'3gnctics & LP.) are valio sense one has b~en checKed 

against the pthcr. 

It is the Hriters professional opinion that the Grace & Colvin holdinas 

offer excellent oppcrtunities because of its cowbination of favorable features. 

(a) Past production \-lith sir.iila'( p<lragenesis 
(b) Magnetics and I.P. results ~lineate potential are zones 
(c) Residual silver .ore of minc~ble ~ grJdcS 

Respectfully subwitted 

o () . \~~ . S> \.t.x. ... o..JVY'~·u~ N)--t~ 
Richard O. BrOlin 

Consul t,an t 

-
;,. - .' 

- ~ -
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INDUCED POLARIZATION AND RESISTIVITY SURVEY 
'COMPOSITE OF CAB AND AUSTRAL SURVEYS 
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TOMBSTONE AREA. COqHISE COUNTY. ARIZONA 
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Mr. T. J. Colvin 
Box 162 
Tombstone, Arizona 

Hr. H. H. Grace 
ScottscJ.8.1e, Arizona. 

Dear Tom and Bill: 

8811·0 H:!'ightstCY.m Roed 
Tuc s on , .A:r iz on3-
Octo':)cr 1, 1969 

The ma,gnetometer and ceoch8[;"',ico.l surveys 11:;!.ve been completccl on the 
Amy group of claims nea r TO!"!los~~one, Arizona. As soon as I r r:: cej.ve the 
recorded affJda.vtt of JD.bor f~:om the county recorder r s office r. s110.11 

. i'onral'd :Lt to you. 

The ms.in feature of' ill"'~ er~::;t delineated by the m2.8netic survey is 
an area of 1m; m8.gnetic susc0.pt i ':;i1ity cenero.l1y coinciclcnt '\'iith an 2.n
omalous IP (induced pol::,rlz8.tion) zone as determined. by nic1~ C,),TOLlGO. 
Be c:).uro.e the ma Jn rock type is iGn~o'J.s (Uncle 82.m Porphyl.'Y), 1mT m:!{';netic 
susceptj.bil:Lties may indicate zon':!3 of e.ltcro.tion accor.rp·3.ny:i.nc m:i.nero.l
:i.zo:cion; in this case, th:Ls is pro'bo.bly a Y(.l.lid assUJnption, OlG proven 
by the sulph:tcles cnco'.mtered j .n tl".c V'2.lid:?,tion hole pu·c cJ.cr.m ;)y A'..J.ctra1 
Oil Compc.ny. Of cours e only }?Yl':Lte I-l~S dr:L1.1rxl , but deepeninG of this 
hole I'Toulcl certainly be of pr:i.m8· impo'c taDce 1:C' clr.tc r rrd nc Hhf't;jh:J;' or not 
nl\ll~tn.rrl;:i('.l [~iJ.v\~l ' V:I.l.I.i(~C~ In ,;,, :.lt~; (' .. :\~I n' l .l..I(·J)i:~ ,·!'. i i:.l\ l ltl. ~ l'~'.r:il, (' .. 1.f., lk,td.ll. 
"'11'" ·'1·····' 'l;o 1)"" ·t c ·'t··'·'cl " "~"'c"l lrl ~ '("'O' ;ll "'11(' "Oll·'·J,,, :,, ,,-:- C -",'11e-" oJ·, I\ ln-- J !:] )L ~··o .L ~ '-It ...... ~_. ~ I J JL. ...... .. "v .oj . ... _ . \J .... .... ' _ V L_ ......... ...:tV 1...,; __ ..L J. •• :J // . . '" 

the "outl,~··"' ''' t cox'rlcr 0.\.'" Ar,·1'T )£'0 ,·-1-t 'cl, "'OU1 r1 'rP'P" ":"" el,t .L.h .... <>PP'.\."O"]''1''"t,-. _ v ...... . , \,.·.,;u . oJ ,r" , \I_ . .L. _ \ . _~ _ _'_ -c .::;, _ \..0 \"; c.:.. ...... ... ... . l ! :_ . _ 

centerline of the n.nom."',lous zon.~j th'2 zone a:9;:08.1'S to va ry from J.,500 
feet Jco 2,000 f eet in Hid"ch . Sine':! the appo.J:cnt dip of the IP o.nC'!'!lo.J.y 
(l"lnc :11:-:» ·i e • to J'J10 n'·'o"·l·h '; n ·j ·I · ·L·.,l d 'ro-l'll';" "" " ;"ol']d 1:)e "omp'·r1'0rc n]011rr .. . .. 1/..; . _ o.J IJ .... ,,)_U) .l.. •• \ 1 . ~._ .1... ...... ... v..j t.J ..... .4 __ • U , .... \ ... _ . <.. . __ ,..:,., 

l ·'Ll1.e A-fl.! ' on 1-he ('nc] n" (.,' m"'.... <=>'1 rl p·r .... .l"· .-,·r·l lJy "'10')0' t'l'''' mo"~' p"'onounc "'d ... . _ _ J_ .. _ .;....I • .J_~ •• • .:."1) c~ . • _' ... _, ... ..L. ~_ .. ...... . '_ .. . -u __ " ~v _ ... .1. . t.:: 

port J' 011 0"" .L. h I=' 1 r <;'T (1\ r:"y d': ] ') Al') 0" Jb 1 ! I ) • - .1. v __ ._ v. .I~ ,,, " .,-, Ii .,)) 1. 71 _.' • 

The geochemic8.J. s1.n --vey indicCl.ted e :-::t r en:0.1y H C[1.k. vo.J.u0. ~,) in both 
f) i1"o1' (mel molyl1c1.clll.lnl. T'Il:i.s <l(x:':~ not cl.e tl' ::>.e t. f:L'O!ll t.;!h ~ pl'()r ~~ ;: t .. ,-".. hO\·iCV(;l.', 
hCCo.llf;C G irnLl"'1J: 1mr Y8.lncn ;·mn: ()Vc ~d.n·,:!J. on th·.' C;rowld to th ·~ no:;:,t~l [1.}1(.1 

5000 m:c '1-/':.:'.8 mincc1. fro:n the Ch'J.ncc - Don3.nz:.'. and State of l;~. i~·!~ l',l:1.11C8 . 
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