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1. INTRODUCTION 

At the request of Slskon Corporation, McPhar has completed an 

Induced Polarization and Resistivity survey on the Fri Claim. Group, Nye 

County, Nevada. The Fri Claim Group its located in T. 7N., R.39E. and 

R. 40E., in the Unla10wn Mining District. approximately 30 mUes northwest 

of Tonopah. 

The purpose of the Induced Pola.rization and Resistivity was to 

pros pect for sulphide mineralization at depth beneath the alluvial cover 

withi~ the Claim Group. MeasureInen.ts were made with 1.000' 'dipoles 

at frequencies of 0.125 Hz and 1.25 Hz in order to minimize possible 

electromagnetic coupling effects. The survey was performed by Mr. 

Anthony Ivan-Smith. Crew Chief. at the direction of Mr. W. L. Ca.llahan, 

conaulting mining engineer to Siskon • . 

2. PRE S ENTATION OF RESULTS 

The Induced Polarization and Reoistivity results are shown on ~e 
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following data. plots iu the m.a.nner dC!:scr bed il'l. the not 13 pl"ec~ciing ~is report . 

DWi·:No• 

A 1,000 "<ec£:;l; IP 5903 - 1 

1 , 000 fe(!)t IF 5903 - 2 

c 1..000 feet IP 5 03 - 3 

D 1 , 000 feet IF 5903 - 4 

E 1 . 000 feet IP 5903 - 5 

Also enclosed with this report iG Dwg. I . p . P . 4832 , a plan map of the 

Fri Claim Group at a scale of lit = 1 , 000'. The location of the claims relative 

to the section corners and the outline of the claim. group have been taken from 

a map Ina-de available by Shkon C orporation • 

. In this report both percent frequency effect (PFE) anom.alies and metal 

factor (MF) anom.alies are shown on the plan map. Percent frequency effect 

1m a mea3ure of the inten5ity of polarization, and anomalies are claDsified as 

very weak to v0ry strong. The percent f,requency effect reGulto indicate 

polariza.ble areas without taking into account the redstivity of the area.$ . 

Metal factor (MF) is obtained by combining the percent frequency effect a.nd 

the resistivity. A good conductor (low resistivity) tha.t is strongly polarizable 

(high percent frequency effect) will give a. well-defined or definite xnetal factor 

anom.aly. Less well ... defined metal factOl" anomalies are designated a& probable 

or possible . 

The percent frequency effect and metal factor para.meters are com.-

plCl!Inentary. The relai.lve U)'lpOl'tallce of each type of information dep nds upon 

the pa.rticular geophYDica l environment and the tYP0 of t a r get expected •. For 



- 3 • 

~ffoct anomaly, but may not givQ a definite metal factor anomaly. Alterna.tively, 

an o~ddized Ol"~ zono may only giv~ a wcnk percent frequency effect anomaly. 

but will give a definite metal factor anomaly pattern. Judie OUB eonside ... ation 

of beth the percent frequency effect a::ld the met~l fa.ctor l'e~ulttJ perznita a 

cOl'nprehm:1oiv@ ovaluation of tnG geophysical environment. 

The anomalies as shown on the data. plots and plan map repr~$ent the 

surface projGction of the pola.rizable zones . Conta.cts or faults inferred from. 

thea, resiGtivity patterns are abo shown. Anomaly boundaries and fault locations 

should be connidered accuratCl to the electrode intarval uaiod . 

The anomalios shown on thG plan map are designated apparent depths 

of shallow. modera.te or deep. At la.rger dipole separationm a. greater volume 

of rock is averaged; in latoral extent as well as depth . Thus. the £lou:;:ce of 

a deop- appearing a.nomaly detected alone; a single line may be at 5hallow depth 

to one Elide of the line. The data. plow. therefore. cannot represent true depth. 

Depfuo can be calcula.ted trom the apparent resistivity data in the ca.se of ideal 

horizontal layers, but even this co.lculation depends on an assumed resiGtivity 

contrast between the zone at depth and the ove:dying rock. Although ll.robig\:.ous, 

the eimplc depth designations ~re useful tor correlating or compadng anomalous 

zones obtained ou adjacent survey lines. Drill hole inform.ation from one or 

more zones frequently permite one to make a. fair depth estimate for other 

zones. The following depth generalizations a.pply to porphyry copper and 

contact-replacement bodies = 

Shallow 

Moderate 

Deep 

Apparent Depth 
(dipole separa.tions) 

1 .. 2 

2 - 3 

3 .. 5 

Drill Hole Depth 
(in dipole lengths) 

i .. 1 

1 - I:!' 

11- z+ 
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Thus, a. shallow zone if') one detected at one - to - two dipole separations and 

should be te2:ted by a drill hole from a half-to -on~ dipole length deep. 

An appendix on the int0rpl"etation of Induced Polarization anom.alies 

{rom relatively omall sources 113 ClIlCloscd in this report. It ohoWG the 

d0drabUity of detailing with shorter epreads when the anomaly is . hdlow 

and the IS ource Ina.y be narrow. 

The Induced Pola.rbation method is a geophyGical teol used to 

determine th0 electrical properties of the earth . The final GVlZ.luation of 

the Induced Poladzation anomalies; e. g . which of the anoInalies constitute~ 

the m.ost favourable exploration target, must be based on availa.ble geologic 

evidence and concepts . 

3. DISCUSSION OF RESULTS 

As shown on the plan map, the resistivity relDults indicate a northwest 

trending contac t or fa.ult that paeses through 40SW along Line A and Lbo E 

and a possible east- trending contac t or fault that passes through 60 SW along 

Line C a.nd SOSW a.long Line D . Very low- resistivity material O C CUl'f3 to the 

northeast along Line A . Line B . Line C and Line D . The strong to very 

strong PFE anomalies aflsociated with the very low- resistivity m.a.terial can 

be a.ttributed cnt1rely to electromagnetic (El.1 ) c oupling (see ApP0ndix) . The 

corresponding Inetal factor anomalies , a.lthough high in m.agnitude , ha.ve 

therefore been decignated as poeGible rather than probable or definite. The 

results obtained along each lina are discussed in detail below. 

Line'A 

The r esistivity results indicate a c ontact or f a ult at approximat ely 40 SW • 



'. ' . 

- 5 -

vlith very 10 ;v- l'e!':h;tivity m.ateria to the northeaot. The Z!"c2htivit~e,; 

become low r tOvvard the north~~3t. M cdorate - reflifltivHy n"lil.terial b 

as sodated with the interw.l eo SW to 100 SW (? )0 

Th~ high PFE'e northcZl.st of 40 S' r c,,-n b~ attrib-utCld cntil-c:'y to EM 

coupling. Thos~ in the interval 40SW to SO SW ren'lain verty w~akly anomalouD 

.::.ittl:" a.llowing for Elv! coupling . 

Line D 

Contacts aTe indic<:ltcd at appro:drnately 40S'Y and 75SW. with~odcl"ate 

reoiGtivity ma.terial in between. High- reuillltivity material at the sOl:.iliwc::;terl'1 

end of the lU".I.e ie aflsociated with the interval llOSW to 130SV! (1). 

Tha anomaloua . weak PFE' as in the intol'val 40 SW to 90 SW cannot btt 

attributed entirely to EM c oupling. Residua.l PFE's of 2% to 3% rel.nain after 

allowing for c oupling . The corresponding motal factor anomaly in the ini<arval 

45SW to 75 SW fa therefore designated as probable. 

Line C 

The rersietivity rCflulto dearly indicate a contact or fault near 60 svt, 

with high - rcGiBtivity m.a.tednl near su.rface to the southwest. There 13 Q. 

suggeation of a resiBtivity low at depth in the interval 100 SW to 115 S H (1 ). 

Ve17 weak to weak anomalous PFE's are associated with t..~c hiijh 

res hHVity rock in the interval 70 SW to 100 SW . Weak to u:.c'::' r.". ta P:'Z i ~ 

are associated with the lowGr - resief;ivi~"Y at dept--;' , conuoibuting to the p::-obi3.ble 

metal factor anomaliera at dept..1t in the intervals 70 SW to 90 S'N and 100 SW to 

11 5 SW (1 ). 
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The rc::zistivHy rc:oults suz~e(',l'~ a cont.~ct in t.-;"c vicin i-::y of 50 S\v or 

55SW, with low - re~iativity n"late:ri~l to t.he no:xiheZ12lt. A reoi~tiviiy high 

occure ~t shallow to modeZ"at~ de ,th in the interval 60 SW to 70 SV/ ('l ). 

The weak to mod~l";;.te PFE' s a.~!(ociated with th,@ low- resi£tr.vity 

ms.tcrial northeast of 50 S\V can be attributed entirely to El'A. coupling. 

The weak PFE~5 a.t dopth in the interval 50SVr to SOSW (?) c nnnot be 

n.ttl"ibuted cnti.1"01y to Elv1. coupling . There is a 8uggC19Uon that t.~o PFE 

ma.gnitud-e inCl'easee to the southwest. The probable metal factor ano-maly 

is pril'narUy dUe! to low r:0sifltivities as ~ociated with the interval SO SW to 

60SW . 

Line E 

The :re istivity pattern suggolZ\ts a contact or fault in the vicinity of 

20 NW . Low l"esil!;tivitiea a!'0 tlDoociated with the interval 20 NW to 1.0 NW . 

Shallow t m.oderate-rcsiativity highs are associated with the intervals 30 NW 

to 20NW and lONW to O. 

The PFE results indicste a weak to moderate PFE anomaly at depth 

throughout the interva.l 100 NW to 3S SE (?). The anomaly is strong~st in the 

interval 10NW to 30SE, where it is also shallowest. The anoxr..alou0 PFEl e 

ca1"..1!ot be attributed entirely to EM couplin~. The probable metal facto:r 

nlllomaly at shallow to m.oderate dept..~ in the interval 1 ONW to 0 is mainly 

due to low refili!:itivitic2!. The probable metal fa.ctor anorealy a.t mcderate 

depth in the interval 45 NW to 10 NW is due to moderately-low l"eaiGtivitieD 

~nd wea.k PFE' z that a.re not attributab"e 0 EM coupling . The p::-obable metal 
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and at model" at" de pili in the interva.l gO NVt '\;0 100 NW (? ) ax e due to loW' 

4. CO NG LU SIGN S AN DREG GM1C EN DATI9NS 

, he Induced Polarization a.nd RtHJiativity 3urvey inciic z.tcc 2t:at 0. UJ.ck 

section of very low- resistivity m<ltcrie.l underlies the no:r~~ea.6 tcrl!l portion 

of the lrri Claun Group. The material m.ay b" either alluvium and gravel or 

very con uctive volcanics . 

The m.ost promising anomaly detec ed by the survey i6': the rnorlei'~te 

PFE ano:maly and th.G corrcoponding probable m.~ta.l factor anomaly partiully 

d~lineatcd at the southweGtern end of Line C . This ancr,maly should be i'UI'ther . 

delineated by extending Line B t Line C and Line D in order to locate a drill 

hole. It would alao be worthwhlle to run a noriliea£t :-- trending line tlu.·ough 

lOSE on Line E in order to fu:rther eva.luate the rn.oderate PFE anOl"naly in 

that are . 

McPHAR GEOPHYSICS INCORPORATED 

6~~ 
Geophysicist. 

Dated: February 21 , 1972 
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Di;)ol(.'l Separation 

Rr~l!i~;t!vit"r n= 1 n. :: 2 "'= 3 n=4 n= 5 n= 6 

5 1.<- 4 . 5 9 . 5 16.3 25. 3 37 . 0 
10 0.5 1. () 4. .. 0' 7. 1 l! . 3 .16.3 
15 0 . 3 1.! 2 . 4 4.3 6.9 10.0 
20 0.2 0. 7 1.7 3 . {i '.1 . ') 7 .. 0 
30 0 . 4- 1 . 0 1.3 2.9 4 .3 
50 0 . 2 0 45 0. 9 ~ t: 2.3 .... .J 

75 0 . 3 0. 5 0. 9 1.4 
100 0 .2 0 . 4:: 0. 6 0. 9 



McPHAR GEOPHYSICS 

NOTES ON THE THEORY. METHOD OF FIELD OPERA TION; 

AND PRESENTATION OF DATA 

FOR THE INDUCED POLA RIZA TION METHOD 

Induced Polarization as a geophysical measurement refers 

to the blocking action or polarization of metallic or electronic 

conductors in a medium of ionic solution conduction. 

This electro-chemical phenomenon occurs wherever 

electrical current is pas sed through an area which contains metallic 

minerals such as base metal sulphides. 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, 1. e. by ionic conduction. This is :because almost all 

minerals have a much higher specific resistivity than ground water. 

The group of minerals commonly described as "metallic", however, 

have specific resistivities much lower than ground waters. The 

induced polarization effect takes place at those interfaces where the 

mode of conduction changes from ionic in the solutions filling the 

interstices of the rock to electronic in the metallic minerals present 
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in the rock. 

The blocking action or induced polarization mentioned 

above, which depends upon the chemical energies necessary to allow 

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

increases with the time that a d. c. current is allowed to flow through 

the rock; i. e. as ions pile up against the metallic interface the 

resistance to current flow increases. Eventually, there 1S enough 

polarization in the form of excess ions at the interfaces, to appreciably 

reduce the amount of 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 us ed to create this d. c. current 

flow is cut off, the Coulomb forces between the charged ions forming 

the polarization cause them to return to their normal position. This 

movement of charge creates a small current flow which can be 

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

From an alternate viewpoint it can be seen that 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 changed. 

This is a consequence of the fact that the amount of current flowing 

through each metallic interface depends upon the length of time that 

current has been pas sing through it in one direction. 
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The values of the per cent frequency effect or F. E. are 

a measurement of the polarization in the rock mass. However, since 

the measurement of the degree of polarization is related to the apparent 

resistivity of the rock mass it is found that the metal factor values or 

M. F. are the most useful values in determining the amount of 

polarization present in the rock mass. The MF values are obtained by 

normalizing the F. E. values for varying resistivities. 

The induced polarization measurement is perhaps the most 

powerful geophysical method for the direct detection of metallic 

sulphide mineralization, even when this mineralization is of very 

low concentration. The lower limit of volume per cent sulphide 

necessary to produce a recognizable IF anomaly will vary with the 

geometry and geologic environment of the source, and the method of 

executing the survey. However, sulphide mineralization of less than 

one per cent by volume has been detected by the IF method under 

proper geological conditions. 

The greatest application of the IF method has been in the 

search for disseminated metallic sulphides of less than 20o/c by volume. 

However, it has also been used successfully in the search for massive 

sulphides in situations where, due to source geometry, depth of source, 

or low resistivity of surface layer, the EM method can not be successfully 

applied. The ability to differentiate ionic conductors, such as water 

filled shear zones, makes the IP method a useful tool in checking EM 
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anomalies which are suspected of being due to thes e causes. 

In normal field applications the IP method does not 

differentiate between the economically important metallic minerals 

such as chalcopyrite, chalcocite, molybdenite, galena, etc., and the 

other metallic minerals such as pyrite. The induced polarization effect 

is due to the total of all electronic conducting minerals in the rock mass. 

Other electronic conducting materials which can produce anIP response 

are magnetite, pyrolusite, graphite, and some forms of hematite. 

In the field procedure, measurements on the surface are 

made in a way that allows the effects of lateral changes in the properties 

of the ground to be separated from the effects of vertical changes in the 

properties. Current is applied to the ground at two points in distance 

(X) apart. The potentials are measured at two other points (X) feet 

apart, in line with the current electrodes is an integer number (n) times 

the basic distance (X). 

The measurements are made along a surveyed line, with 

a constant distance (nX) between the nearest current and potential 

electrodes. In most surveys, several traverses are made with various 

values of (n); 1.. e. (n) = 1, 2, 3,4, etc. The kind of survey required 

(detailed or reconnais sance) decides the 'number of values of (n) used. 

In plotting the results, the values of the apparent resistivity, 

apparent per cent frequency effect, and the apparent metal factor 
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measured for each set of electrode positions are plotted at the inter

section of grid lines, one from the center point of the current electrodes 

and the other from the center point of the potential electrodes. (See 

Figure A.) The resistivity values are plotted above the line as a mirror 

image of the metal factor .values below. On a second line, below the 

metal factor values, are plotted the values of the per cent frequency effect. 

In some cases the values of per cent frequency effect are plotted as 

superscripts of the metal factor value. In this secon d case the frequency 

effect values are not contoured. The lateral displacement of a given 

value is determined by the location along the survey line of the center 

. point between the current and potential electrodes. The distance of the 

value from the line is determined by the distance (nX) between the current 

and potential electrodes when the measurement was made. 

The separation between sender and receiver electrodes is 

only one factor which determines the depth to which the ground is being 

sampled in any particular measurement. The plots then, when 

contoured, are not section maps of the electrical properties of the 

ground under the survey line. The interpretation of the results from 

any given survey must be carried out using the combined experience 

gained from field results, model study results and theoretical investi

gations. The position of the electrodes when anomalous values are 

measured is important in the interpretation. 
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In the field procedure, the interval over which the potential 

differences are measured is the same ,as the interval over which the 

electrodes are moved after a series of potential readings has been made. 

" 
One of the advantages of the induced polarization method is that the 

same equipment can be used for both detailed and reconnais sa,nce surveys 

• merely by changing the distance (X) over which the electrodes are moved 

each time. In the past, intervals have been used ranging from 25 feet 

to 2000 feet for (X). In each case, the decision as to the distance (X) 

and the values of (n) to be used is largely determined by the expected 

size of the mineral deposit being sought, the size of the expected anomaly 

and the speed with which it is desired to progres s. 

The diagram in Figure A demonstrates the method used 

in plotting the results. Each value of the apparent resistivity, apparent 

metal factor, and apparent per cent frequency effect is plotted and 

identified by the position of the four electrodes when the measurement 

was made. It can be seen that the values measured for the larger values 

of (n) are plotted farther from the line indicating that the thicknes s of 

the layer of the earth that is being tested is greater than for the 'smaller 

values of (n); 1. e. the depth of the measurement is increased. When 

the F. E. values are plotted as superscJ;'ipts to the MF values the third 

section of data values is not presented and the F. E. values are not 

contoured. 
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The actual data plots included with the report are prepared 

utilizing an IBM 360/75 Computer and a Calcomp 770/763 Incremental 

Plotting System. The data values are calculated, plotted, and contoured 

according to a programme developed by McPhar Geophysics. Certain 

symbols have been incorporated into the programme to explain various 

situations in recording the data in the field. 

The IP measurement is basically obtained by meas uring the 

difference in potential o r voltage {6 V) obtained at two operating frequen-

cies. The voltage is the product of the current through the ground and 

the apparent resistivity of the ground. Therefore in field situations 

where the current is very low due to poor elect.rode contact, or the 

/ 
apparent resistivity is very low, or a combination of the two effects; the 

value of (6 V) the change in potential will be too small to be measurable. 

The symbol ItTL" on the data plots indicates this situation. 

, 
In some situations spurious noise, either man made or natural, 

will render it impossible to obtain a reading. The symbol "NIlan the 

data plots indicates a station at which it is too noisey to record a reading. 

If a reading can be obtained, but for reasons of noise there is some doubt 

as to its accuracy, the reading is bracketed in the data plot ( ). 

In certain situations negative values of Apparent Frequency 

Effect are recorded. This may be due to the geologic environment or 

spurio~s electrical effects. The actual negative frequency effect value 

recorded 1S indicated on the data plot, however the symbol "NEG" is 
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indicated for the corresponding value of Apparent Metal Factor. In 

contouring negative values the contour lines are indicated to the nearest 

positive value in the immediate vicinity of the negative value. 

The symbol "NR" indicates that for SOIne reason the operator 

did not attempt to record a reading although norInal survey procedures 

would suggest that one was required. This may be due to inaccessible 

topography or other similar reasons. Any symbol other than those dis

cussed above is, unique to a particular situation and is described within 

the body of the report. 
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-. 

n - 4 

n - 3 

n - 2 

n -

n -

n - 2 

n - 3 

n - 4 

n -

n - 2 

n - :3 

n - 4 

MET H OD USED I N PLOTT I NG DIPOLE- DIPOLE 

I N DUCED POLARIZATIO N A N D RESISTIVITY RESULTS 

<--)( ---;;;><;....;....---- n x ---------;>E---- lot -;> 

1 2 3 

Stations on line 

4 5 6 7 8 

)( :;; El ec t ro d e sp r ead length 
n :;; Electrode separation 

p p P 
1,2-6,7 2,3-7,8 3,4-8,9 

P P P P 

9 

1,2-5 ,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Resis t ivity 
P P P P P 

1,2- 4 ,5 3,4-6,7 4,5-7,8 5,6-8,9 

P P P P p 

9 

M.F M. F M.F. M. F M.F. M. F 
1,2-3,4 2,3- 4 ,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

M. F. M . F. M. F. M. F M.F. 
1,2-4,5 2,3-5,6 3,4-6,7 4 ,5-7,8 5,6 -8,9 

M.F M. F M. F M.F 
1,2-5,6 2,3-6,7 3,4-7,8 4,5 - 8,9 Apparen t Meta I Factor 

M.F M. F M. F 
1,2 -6,7 2,3 -7,8 3,4 -8,9 

~>?xY>?"J(? 9 

F. E.. F. E.. FE. F. E. F.E . F. E. 
1,2- 3,4 2,3-4,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7- 8,9 

F.E. F. E. F. E.. F.E. F.E. 
1,2 - 4,5 2,3-5,6 3,4-6,7 4,5-7,8 5,6-8,9 

FE. FE. F.E. F.E. 
1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 

F.E. F. E . F.E. 

Appa re n t Per c ent' 
Frequency Effect 

1,2-6,7 2,3-7,8 3,4-8,9 

Fig . A 
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RENO OFFICE 

Date: 

Client: 

Client Order No.: 

Report On: 

Submitted by: 

Date Received: 

Analysis: 

Analytical Methods: 

Remarks: 

cc: 

1491 E. 7TH STREET • RENO, NEVADA 89502 • PHONE: (702) 323·3610 

August 24, 1972 

Siskon Corporation 

P, 0, Box 889 

Reno I . Nevada 

None 

27 Rock Samples 

H , B, Chessher, Jr, 

August 19, 1972 

Copper & Molybdenum -

t. 

• 

, ;.: ' .. :: 

, . 

, " 

2 
Pege 1 of ...•... _ ..............•. .•... _ 

RMGC Numbers: 

72-20-3R 
local Job No.: ...•...•.•..........•.. _ 

rorelgn Job No.: .•.••..........••••• 

. R 4846 Invoice NO .......... _ •••..••.....•. _ .••• 

, " 

. ' .. 
\ " ~ '. 

. " . . 
Molybdenum analysis is determined by colorimetrically. 
Copper analysis is determinod by atQ~ic absorption. ' 

, .,' . . . . ' .-

None 

Enclosed 
R~-!GC 
File 

32 
.. 

33 (1-(}~-3b) 
5 

10", 

. .. 

. " . 

..",' , 

, -I 

;' ~1 

, " , . 

' f " 

'" ~" '. , 

''' .. . 
.... . 

,,. ' 

All 'yoilleo are reported In porh per million unl",. specllled otherwl.e. A minus oi9n I-I II to b. r.ad "fe .. than" and a pfus olgn I + I "grealer 
than." Value. in po renlhe,io or. e.timates. Th i. onolyllcof report Is the confldenllal property of fhe obOye mentioned client and lor the protection 
of this client and ouraeln. we re.er.e the right 10 lorbld publlcotlon or reproduction of thl. report or any part Ihereol wilhoul wrillen permluion. 

~ NO = None Detecled 1 ppm = 0.0001 % 1 Tray ol."on = 3~.286 ppm , ppm = 0.0292 Troy ol.'Ion 

SALT LAKE CITY,. UTAH . "\.. .. 
" 

• RENO, NEVADA e . SPOKANE, WASHINGTON ' • TUCSON. ARIZONA 
!' '~"'" 

J.~~~.rJ"" _~ __ ~. , ___ ~ ________ __ . __ • _________ --'-



. .. . Siskon Corporut Lvn 
Ctir. nt:.....:~,....., .-------------- Date 

August 24, 1") ,t 2 

1C{1"Y 
RMGC Job No.,_7_2_-_2 _0 -_3_1_{ __ 

. . " " , 
' .. 

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

" -, , " 

I • • , • 

," 

" : , " • • 1, ' 

," 

• 

ppm 
Samp le No. " , Copp er 

35 

36 

37 

38 

39 

P-310 

311 · 

312 

313 

314 . 

315, 

.316 

. , 

.. 

, . 

. ;.. 

10 

35 

10 

5 

15 

2S 

·20 

5 

.' ' . . 10 
. v 

: . ... . 

.. 
, . 

. ' ·. ·' . 10 
" . . .' .. 

ppm 
Molybdenum 

-I 

-1 

Page 

t ; 1 

.~: . 

· 'i 

·1 . 
. .. 1 , .j J" 

" .. . . 
~ . ' .... . 

.: " ~1 . .. .. 
". ,' -1 

. . ' ~: . . 

.. , . ' 

. ·.· :·· · . • 1 . .... 

',',. ,·.··.:1 .. ' . 
.' '!' 1 .. , . ' 

. .... . 
I .' _, " ,' 

.. : : . .,', " ,.'. . .. .. " '" . 
.: '. ' · .1 .. : ::._~ .,.: .".' 

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

2 of_2 __ 

.' . 

. " , ." 

: .'. : ' .. 

.' . 

; :'. ':' \ . 

" ,.; " 

. . . : ..... . 

317 

318 . 

.. ' " " 

10 
". :' .. ;" ' , ~ . : :" ' 

-'1" '. . . " ',. ....... <, .•.. : ". . .~'.' . ~ ' 

. . 

. 319 . 

: \ 320 

321 

322 

323 ' 

324 

.325 

5 
',' .: 

~ ~ ./. 
' ,_ • t ," , • 

" ,; ' 25 
' .. : .-

, ' , .... . ' 15 · 

.... . , . , 15 

. ... • I • ',: ~' ' . 

" " . . . 
. ... · 35 ' 

' . 15 

20 

10 

326 10 

" . ~ .-. " 
• • " . '.'j 

, ,... r ·: ·"· . ', · ~ . 
. " · " " :: ~ . . ' . . . . 

.1 :: . ' . .' .'. ~~~~ , . ... ~., ' .. . . ', '. . 
. . 

.. " .:; . . ;·; ,.1 
, . 

,. . ', 'I • 

.: t" 

. :' ~ .: " .. : ... . ·1 

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

... 1 

,.' ·1 

. . -1 · 

:-1 

" ~ 1 

'. ..... . 
', ' . 

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

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

· . .. . . , 
. . 

... 
" . . : ~ . .. 

, P - 327 ( 2100'- 'Z. 7 c/) 25 

By . ' '-. . , ,~, ,oro. ~c:,~ . \'., 
I Gary ~I. Fechko 

Rocky Mountain Geoche~ical Corporation .' 
Reno, Nevada ' A~gust . 24, · 1972 . 

mlD(B~~ (U1(j)WITIUillOm m~(J)mm~[jj]Q0lM. (B(J)illGl. . . . ' , " . : . 

.\ . , • .,1, • • /I' ,~ ' ", " . 
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~ Siskon Corporatioll Date August 24, lY72 RMGCJobNo, 72-ZD-4H • elicnt ~ ' ..... ' _;..-___ ---.!. _____ --:-__ 

'/ Page 2 of_2 __ 

rR\ +-\O\e. F - 3> (evl-ARY) 

.' . . . 

.r 

" 

; 

IAU l.M1 CJ". UTAH • 

J#. 

ppm 
Sample No. Copper 

3S 

20 

" , 10 

20 

, 15 

, ' 30 

25 

ppm 
~101 ybdenum 

-1 

-1 

. , ·1 

, -1 
t i t '. ' 

:'f ' .. 
, . , , . . ; 

" ' . , . . . ~ 

~ , .. . 
" 

," 
. ', " 

. ' , , 

329 

330 

331 

332 

333 

334 

335 

336 
. , . ' 0 ,:' " 

40 

2S 

. . ... 
. " . ' . . ... .. • .' .~ • t : 

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

: 337 ... 1 
. . ' ., 

338 ' 30 . . ," '.- ,' , . 

F-339 (3801-~qD) 10 
" . 

" ;' .... 
,' ,' ,'-:- " ' . .. ... . " 

" ,. 
: '.' . . 

.: .. .... : 

.' ':, ' 

,; ,\ . . .. . 
\ ' , 

By ""' ,' JJaj 'l{ ca d~i4ba " "", 
Glary M. Fechko , " " 

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

Rocky Mountain Geochemical Corporation" : ,: ' ,'".', ' " ,: .. .. 
Reno, Nevada August 24, 1972 ' .. ' . ' :. 
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. • _, . J.... . .... 
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,,' , . , , ', ', 

. . . ': . ~. ' : . 
. • " ;; ' , ' .1 ... •....•. • , , ".. ' .. . .. 
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' . I ' • ' ", . ' , ',. ';~" . , . ' ~ 
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\ ~~ I -\"\'::" \._L, , F - 3 {~-\-6\.\'3J 
pp~ ppm 

page_2 __ of 2 

~t~-~eJ\WJ~ks \ 
~\W.e. ... ~~\e6 

. .. 
'. ' 

. . 
'I . ' -

• -. '0 

.... , . 

\ ' 

• ,0', " 

!" • •• • • • 

' , . ill 
.. ' 

." . 

'. 
. ' ,r 

I 
I .. ,. 

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

. , 

S8.1~' p le No'. " Copp er 'f\folybdenum 

F"!348 

F-349 

, . F-350 

P-3S1 

F·352 

" P-3S3 

P"!l354 

F·355 

, F.356 

10 

25 

15 

15 

15 

15 

10 

25 

10 

, ' . . .. ' 

b ' , . , P~3S7 5 0-570 ' 70 

". ',' . ". 
" , , .\ -, ':' ': . 

" , . ~ '. .- .; :. H , 

.' . 
. ' , . 

" , . ; 

, " 

.. 1 

-1 

-1 

-1 

' .. 1 

, · ,1 

1 

-1 

, ·1 
.' ' 38 

-, 
" '0 

. ;. ' ~': ,. " . 

1 ",I 

,' J ' : .. 

" 

i 
. " ! 

: ' . : ' " .,: 

. ' .. . , . 
't " -" . , ' • 

, ,\.:. 
, '-' • I . 

, . 

. .. .. ;' 

" 

. , 
, ' 

: .... . . " . . 
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. : , 

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

':, ," <. " 

' t ,,' • ', : 

' ." : ' 0 •• 
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',;- ' Rocky Mountain Geochemical Corporation " " 
. ... Reno, Nevada " September 16, 1972 
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1491 E. 7TH STREET e RENO. NEVADA 89502 • PHONE: (702) 323·3610 

RENO OFFICE 

. I 
Page 1 of ....... : ....................... . 

RMGC Numbers: 
Dato: August 30, 1972 72-20-Z8R local Job No.: .................. ..... _ 

Client: 

Client Order No.: 

Report On: 

Submitted by: 

Date Received: 

Analysis: 

AnalytIcal Methodsl 

Remarks: 

cc: 

Siskon Corporation 

640 .North Sierra Street 

Reno, Nevada 89504 

None 

'7 Rock Samples 

H, B, Chessher, Jr. 

August 24, 1972 

Copper & Molybdenum , 

f. ; ..... .. 

,'! 

. '. 

Forel,n Job NO.1 ................... . 

• R 4866 Invole. No ..... _ ...................... _ 

, ' . 
, . 
i 

.... 

Molybdenum analysis is determined colotimetrically. 
Copper analysis is 'determined by atomic absorption. 

" , . ' , ' ;: . 

None 

Enclosed 
RMGC 
File 

; , 

.' ~ . 
.... , .... . 

FR\ tto\e F-~~MF:rjb ,~~~~'O ppm 
': . .. . ppm ppm 

Sample No. ' . Copper Molybdenum Sample N . '. , , I 0 , ' . Copper - Molybdenum 

'--\[f F -340(~qo'~ 4~o02S 
J...;~~?\..Je~r-341 ' 2S 

'~4~~ 
F-342 

,-1. F-344 20 -I 

F ... 34S 20., -I 

~ F .. 346 (4.5'0 '- 4-r.o') 20 ",1 

,,1 

30 .. 1 

F-343 20 -1 

Rocky Mountain Geochemical Corporation Reno~ Nevada August 30, 1972 

All yolue. are reporled in porll pet' million unl" ... peclfled olherwls •. A minus sign I-I Ia '0 be r.od "I ... Ihon" and a plu. algn 1+) "gr.ol.r 
'hon." Volu". in porenlheala or. eltimolel. Thll anolytlcol reporl Ia Ihe Confldenllol property of Ihe abo ... menlloned client and for the proteclion 
of thl, client ond ourseln. we re.ern the right to forbid publlcollon or reproducllon 01 thl. report or any por' 'hereof without wrWen permiuion. 

ND = None Det.cted 1 ppm = 0 .0001~. 1 Troy ·oa./ton = 34.286 ppm 1 ppm ' 0.02.92 Troy al./lon 

SALT LAK~ CIT\ ~.T~H • . • , RENO. NEVADA • SPOKANE. WASHINGTON 
' I' '~"" 

• TUCSON. ARIZONA 
~ . • . 111 



1491 E, 7TH STREET • RENO. NEVADA 89502 • PHONE: (702) 323·3610 

RENO OFFICE 

Date: 

Client: 

Client Order No.: 

Report On: 

Submitted by: 

Date Received: 

Analysis: 

October 19, 1972 

Siskon Corporation 

640 North Sierra St., P. O. Box ' 889 

Reno, Nevada 89504 

None 

3 rock samples 

H. B. Chessher, Jr. 

Octobet 12, 1972 . 

Lead, Zinc, Gold & Silver 

1 Page 1 of ................ ............... . 

RMGC Numbers: 

72-Z4-Z1R Local Job No.: .. ....... ......... ..... _ . 

Forelln Job No.: ................... . 

Invoice No.: .... 6.14.5 ........... . 

Analytical Met,hods: Th~ above analyses are determined by ~tomic absorption. . 

Remarks: None 

cc: Enclosed 
RMGC 
Pile 

GMF:sjp 
ppm 

Sample No; Lead 
ppm 

Zinc 
Oz/T 
Gold 

Oz/T 
Silver 

165 -0.003 -0.03 

II F-3z1·_p-340foo'-40j)10 1.45 -0.003 -0.03 

\ \ F - 341- F· 3 5 7~<X)~51~1 0 145· 0 • 003 • 0 • 03 

By J:nAi.J CO dM ' 6ho 
Gaty M. Fechko 

Rocky Mountain Geochemical Corporation 
Reno, Nevada October 19, 1972 

All voluel are reporled in porll per million unlell Ipecified olherwlle. A minul lign (-I II to be read "Ie" !hon" and a plu •• ig" (+ I "grealer 
Ihan." Volue. in porenlhelil . or. ellimolel. Thil analylical report II the confidenlial properly of the above menlloned client and for Ih. protection 
of thil client and auraelv .. w. relerve the right to forbid publication or reproducllon of thll report or any port thereof wilhout wrillen permiuion. 

NO = None Oetecled 1 ppm = 0.0001 'Yo . 1 Troy oz./ton = 3".286 ppm 1 ppm = 0~0292 Troy oz./ton 

SALT LAKE CITY, UTAH • . RENO, NEVADA '. : SPOKANE, WASHINGTON ' ' . TUCSON, ARIZONA 
IV. . 



• 'CIi;nt :', , ~iskon Corporation DatoScptcmocr 20, 1972RMGCJOb No. 72-21-36R 

, I ' 

FR\ +loleF-3 (R.oT~~J 
ppm 

Sample No, ' Co pper 

363 

365 

366 

165 

115 

90 

65 

125 

125 

ppm 
, . 'Molybdenum 

1 

15 

5 

36 ., ' 
15 

109 

7: 

29 

, 51 . . .~ , ' 

' ,' 

" , 

. '" . " . 

Pago_...;;2 __ of 2 

" 

I 

' ", : , . 

" 
,,' 

, I' ",' 
. ' .. , , 

" .... 
: .. ~',' ... .. : ~t~~ . • ' . : •• '~ " " 

" , 
," . . . 
" 

", H . 

" , 
" . . ' . ' , ' . 

" . , 

.. " " .. :., : .... . 

• ' ,' '0 • • 

, , , 

. ,', • . ' 0 .,' . , . 

,, ' 

1 ' 1 • • 

. ' .' 

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

• <I ,':'n:. \ '.< ' :~ ~ ., ". . 
• . '.r ", ", 

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

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

• ' 1I. ' 

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

\ " 
" 

J 
" . 

.. ' -

', ' 

" ' 

Sample .' ,No. 

.: ' 

, \' , " 
\ 

. '. . .~ . 

' . '", 

. " . 
, ' 

• , t, I .. 

. ~ .. 
.: ' . • t" ••••.• . • • 

. ' ; . ... ... .... . . 

. ... . ..... 

ppm 
Lead 

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

.. , . 

• 

" 
. ,". , 26 " 

, , ' , ' 

. ' , I 

! ' 
, . 

ppm ppm ppm 
Gold ' '''.' Zinc ,· ,' ', 'Silver 

• 0 ~ 1 '" , , ' 2~0 " 
" ' 

" ' :'" -1 '" 
. ' " . 

" ' 

. ' . ' . ' " ~ ~ . 
"\' . . I'" ;: . " .. , ' 

' . . ' ", '. ~ . .... .. ; :' 
, . 1 " 

~ . .' . 

., ' . ~ " 

, , 

. ' . . 

. ', ' .. . . 
I." . 

. . . . .. ~ 
I • • , . ,', . ,', ••• • 

, " 

" .1 

':. " 

' " 

", ", 

" , . ~ .: . 
. t ~ " , . 

", 

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

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

' ." ' .. '.' ... 
. ' ... ....•.... 

" 

~ .. " 
,. : . .. . 

" ; • • •• ' ,' • • - ' I ~ 

· . .. ' • By ' ~(Y) &cJ.!.60 ...... . 
'. .. GarYM:' Fechko ' ' 

I . , .. . .. . , • • , 

. " : ' 

' " 
• • , I 

'. ' .' 

." . 
, , 
" . 

Rocky, Mountain Geochemical Corporation 
Reno, Nevada September 20, '1972 .. 

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

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

''I '" ,.' 

. \ ' 

.----~ '''-''-''-'--- '''- ''---'"""-- , .. __ ..... ----..;----, ------ --- -- .-" ' -
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.' . . 
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... ~1( .: . " SjsJ;on Corporation DatoSeptember 27, 1972RMGCJObNo. 72-22-20R 
. ':.:C/ient_-.. - _~~~:.U-J.....U..L-p.U.L-~~~----:-__ 

F-series ppm " ppm 
S('I n!ple No. Coppcr ' ·~.folyhdcnum 

. ppm . ppm Oz/T 
Lea d ' . Z inc'" r, old 

.po~t>\~\'':) 3673 (&.70'-1.,73) 115 ' 116 
rew QIJ.O~t,!:edIM~ 
L'rt\{e- ~\"·~te.. 3675,8 290 42 

Ir. '\0-\0\" MoSl,. , 
. ., .- 3 '6 8 4 1 8 5 5 

",' . 

, .. 

. . ' . . 
, - . . 

,' . . : 

.... . 1.· .. · 

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

" ,' : ' 

.' . . " 

t: . ~ , : 

. " .. ' : 

. , 

' : , . 

. ' 

3692 

3702 

3711 

215 

360 

225 

85 

280 

134 

3-721 011'-7:2-1') 540 0,044% 

3675,8-3721 
(comp) 

' .; . 

" ' 

250 137 20 80 

"1. , " 

... . .. . ' 

'~.'''',: ':;/J . ",>, ',' ". ,. " ' '' ' ~ '.~ ru' ~:~'·'i 'L· .. :.:.." ", 
' By ": " " 0:::I"': jy)' ;,.. .~. 

; 

. Gary M. Fechko 

Rocky M9untain Geochemical Corporation 
,Reno_ Nevada ' September 27, 1972 

. . 

. . 

Oz/T 
. Sil ver 

" ' 

':" ' '';>. 

" 

'-~',. , " . 



1142 HOWARD ST REET • SAN FRANCISCO, CALIFORNIA 94103 • AREA CODE 415 863-8575 

Q uaHta t ive Spectrographic Ana ~ysis 

. Submitted by Siskon Corporation . Da~ Sept~mber 28, 1972 
P. O. Box 889 
Reno, Nevada 89504 

. Sample of Mineral 
) 

P. O. No. Lob. No. 1758 

METALS FOUND AND PERCENTAGE RANGE 

SAMPLE MARK 

F-367!.B 
thru F-3721 

,Composite 

FRI~~L~ F-~ 
'C0D'1-07d) 

. ~oM,~O~l 
. , 

, , 
' . 

, ( 

. ~ 
~ , 

., . 
. , 

. " 

-, . . 
.' ~ . , , . " 

REMARKS: 

. . ' ,' 

. , ' 
• • 0' 

LESS THAN 0 ,01% 

Zirconium 

Molybdenum 

Boron 

Vanadium . 

Chromium 

Zinc 

Silver 

Ni ckel 

Cobalt 

. " 

-. " 

.i. , t . ,\ , " ., . 

" 

. . 

, -. , . 
, . 

. '. .. 
" 

.01 TO ,10% 

, Titaniym 

Strontium 

Manganese 

Copper 

Lead 

', ... 

. " 

. . -
, - . . : ' 

,<. " . 

. . ' ," 
' . . . 

' . .... . 

\ \ ' . . 

" 

' . . ' 

.. .. : . 

.10 TO 1.0% . 1 .0 TO 10.()'l(, 

Magnesium Aluminum 

Sodium , Calcium 
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. Oz/T Oz/T 
Snmple No. Gold Silver 

F 37 31. S{7~1~731')- 0.003 -0.03 

3739.3 -0.003 -0,03 

3744 ·0.003 -0.03 
.' .. ' 

\ 

3754 ;'0.003 ·0.03 

3760 ·0.003 · -0.03 

3770 -0.003 -0.'0'3 .... , 

3780 -0.003 -0.03 

3790 -0,003 -0.03 
3800 -0.003 0.06 

3810 -0.003 .-0.03 

3818, 4&lol- eI8.~ 0.242 0,06 

3824 0.102 0.03 

3830 0.295 0.09 

3840 . -0.003 ";0.03 

3846 0.006 -0.003 

3854 0.108 0.03 

3862 -0.003 ·0,03 

38 72 ~~-i-e7"l-') 0.073 0.03 

By ~.J. ~ rt'"" dk.cA6c 
I Gary M • Fechko 

Rocky Mountain Geochemical Corporation 
Reno, Nevada October 4, 1972 
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I ... ' 

- , . ' . . ' .. . 

" , .... 
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All yolues are r~porled in porll per m'illion unleu sp"cified otherwise. A minus sign I-I is to be read "leIS than" and a plus lign I + I "grealer 
than." Values in paronlhe.is are e.timate •. Th is analyt ical report is the confidential property of the above mentioned cl i"nt and for the prote~t ion 

of thil client and o·urs.IYes we r ... rve the right to forbid publical ion or reproduction 01 Ihls reporl or ony port thereol without written perm iu lon. 
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ppm ppm ppm ppm Oz/T OxlT 
...... ___ Sample No. Copper Molybdenum · Lend Zinc . Cold Silve~ 

Por~~~n~ F .. 3890 CB8~'-8'1oi) 160 
L',itl~ ~~rite . . 
L ;t\\e. }-\o 5 1.. ~ 3 9 0 0 3 1 5 

. ~fe.S1. 

T.,,,,, (''C'''':,':Jt...\'J .3905 535 
~ to.\),)~ 

3913 275 

3922 235 

3929 165 
.. 

3934 ',' I , 180 

3941.5 · 195 

3947.2 325 

3952.3 .180 

3962 570 

3972 130 

. 3982 135 

39 84 (q82..'_q84~ 125 

399L5 90 

31001.5 195 

31010 235 

· 31013 255 

31023.5 125 
31027 . 750 

31034 95 

31041.5 240 

31050.5 215 

F· 31057 (1050.5
1
-1 0 57960 

,Co t:\POf>\i"\?'.!) 

6 

88 
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.. 1 
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29 

2 

1 

4 
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149 

42 
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. • '; 1 

16 

123 

II 

" 

. . 

. 

.. 

,',': .t ·' " 

~82.\-9H·) F-3890-F-3984220 66 10 60 0.003 
~'l8+\-\057') r-3991.S-F-310S7235 113 10 60 .0.003 

By ~~c~ 
ITJ[)m~\1 ~Q)OJmUffiOm 0mQ)mGJm~Omill~ [fj[)ITJQJQ Ga ry M. Fe ch k 0 
$At' I AII.[ elfY, UTAH • Rlf'lO. N( 'tAOA • lPOKAHt , WASltll'tOf,," • TUCSott, ARI10NA 
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, -:(/ Si skon Corporation Date ' October 19, 19 7 2 RMGC Job No. 7 2 - 2 4· 1 8 R 

,.,t 
'" .. ': .. 

", 

F-3( NX CoR-E) 
" 

FRI Hot....E:. 
I 

I' 
ppm ppm , ppm ppm O1./T 

SamE1e No. COEEe)'r Mollbdenum Lead ' Zinc Gold 
I 

1 
PO~?f-\YRYF· 314 0 IC311.5~ 14-01) 220 ' 19 
Few ~UJ\"-T,l: ~c." ..... ~ 

~ \IE-I ~ ... ~"t"~ 411 170 -1 
\..., TlLt= ?'<R\\t: 

\"\Tr\..'e MoS~ 2.- 422 125 25 
tu.Fe.S~ 

fC.W!!.R'i'-'\A\'S 431 100 20 
O~ to..wo.s.. " 

441 85 238 

451 310 96 

461 60 15 

, 471 170 2 

481 240 66 I' . 
490 145 -1 

;'1 IS"'D F· 3...l.S_oJi64-~ol-( r;oo0 ~t5 13 
I 

I e.M .... -mF.31401.F.3145r60 52 ,; 40 60' " ' -0,.,003 
( 1391.5'-14-5"1:) ~ 

II F-31461~F';"3150r135 ... 0.00,3 

I ' 

(145'"1'- 1 50o~ 

\ ' .' , 

40 10 ' SS , 
, , 

Rocky Mountain Geochemical Corporation 
Reno, Nevada October 19, 1972 
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,ppm ppm ppm ppm Oz/T Oz/T 
Sample NO. Copper ' Molybdenum " Lead Zinc . Gold Silver 

PORPI-l'<P-Y F-31265 ~1.~tl'-\l.~S~ 90 -1 
~\M).'f't-? .... ea""'"' 
\-.'~I.e.~r"1~ 31272 . 195 -1 
LI'\\\~ C;..i..F'e,s/:. a-
" . \\..\o~:z.31282 130 ,52 
Yet~ \,1\1e ~\l,)~ 

31286.3 375 22 

31292 . 

31296.4 

31302 

31306 

31312 

31322 

31330 

31333 

31340 

31345 

31352 . 

31362 

, ' 

135 

205 . 

250 

80 

. 65 

155 '. 

80 ' 

. 160 

200 

190 

60 

165 
, . 

313 72 0~t.,1.-1~72)2 50 

20 

. 6 

32 

11 

-1 

5 

22 

17 

30 

15 

6 

·1 

.' . 

of Z 

t 
31381.5 245 

31391. 5 C3~~'~)110 

-1 

99 

-I 

31265 31340 07..(..0'-1340:) 

31345 31391. 5 6 'H-o'-I 3CfI. 5,9 

-10 

-10 

65 -0.003 . . 0.03 

70-0.003 0.03 

Rocky Mountain Geochemical Corporation 
Reno, Nevada October 14, 1972 
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GENERAL GEOLOGIC OUTLINES 

OF THE 

FRI CLAIM GROUP 

SUMMARY 

The Fri-Titan area is underlain by at least five sequences of 

sedimentary rocks that have been deformed, intruded and metamorphozed. 

These rocks were buried beneath a thick pile of volcanics which subsequently 

have been eroded away in part of the area to reveal the underlying sedi

mentary section. All rock units, including the volcanics, are broken and 

displaced by fault movement to an exceptional .extent so that correlations 

and projections cannot be extended far with assurance. 

Numerous, narrow granodiorite and rhyolite dike-like bodies cut 

the sedimentary rocks within a discrete west-northwesterly trending zone 

in which weak copper, molybdenum and tungsten mineralization is sporadically 

distributed on outcrop. It is speculated, and somewhat substantiated by 

drilling on the adjacent Titan claims, that an altered and mineralized 

plutonic mass may exist at shallow depths beneath the outcrops. It is this 

probability which makes the Fri claim area attractive as a porphyry-type 

copper-molybdenum prospect. 

A field study of the area was made during January and February of 

1972; this report, including the ac~ompanying geologic map and sections, 

was prepared from field data gathered during that investigation. Results of 

a geophysical survey of the general area are included with this report. 



FRI CLAIM GROUP 

RECOMME NDATIONS 

Because of the dril ling results on the adjacent Titan claims 

in which altered and mineralized porphyry was reportedly encountered at 

shallow depths, and from the geology on outcrop it is recommended that 

the following work be carried out on the Fri claims: 

(a) that a 300 foot grid copper-molybdenum geochemical 

survey be conducted on the sedimentary rock outcrop 

area within the block bounded by the two arcuate 

east-west faults, and including that area covered 

by the Titan claim group. 

(b) That a vertical hole be drilled to a minimum of 500 

feet deep about 600 feet southwesterly of the common 

corners of the Fri Nos. 89,91, 101 claims. 

(c) That a vertical hole be drilled to a minimum of 

1,000 feet in depth on the FriNo. 2 claim. 

LOCATION 

The Fri Claim Group consists of approximately 223 unpatented lode 

mining claims located in Township 7 North, Ranges 39 and 40 East, about 32 

miles northwest of Tonopah in Nye County, Nevada. These claims were located 

by Siskon Corporation during the early part of 1971, . and they adjoin the 

Titan Claim Group owned by Hughes Tool Company. The Frl Claim Group was 

staked fol lowing a long exploration study by Siskon of the general area 

in s~arch of possible "extensions or trends of the Hall property, a hug~ moly-

-2-



FRJ CLAIM GROUP 

copper porphyry deposit owned by the Anaconda Company and located a few 

miles to the southeast. 

All location monuments and claim boundary markers are surveyed 

in and properly set and marked, and all certificates of location were 

filed on time at the Nye County Courthouse in Tonopah, Nevada. A 500 

scale claim map dated August 24, 1971 is avail~ble, as are data from a 

geophysical survey made by McPhar Geophysics for Siskon Corporation during 

December, 1971. 

The area is easily accessible over graded dirt roads, and most 

localities within the claimed area can be accessible by minor dozer-road 

construction. Low, alluvial mantled pediments in the eastern portion 

give way westerly to mountainous, rocky outcrops across a treeless and 

arid terrain. 

GENERAL GEOLOGY 

Introduction 

No mining, except for turquoise, has been done in the Fri-Titan 

vicinity. Only minor amounts of copper show on outcrops, although surface 

geochemical test sampling suggests that copper-molybdenum mineralizatIon may 

be more real than apparent. Several prospect pits have tested tungsten 

mineralization locally. 

The general geology of the Fri area appears to be quite complex: 

strongly deformed units, sedimentary interfingering, erosive beveling and 

angular unconformities, and numerous fault-displaced sedimentary sequences 



.FRI CLAIM GROUP 

form a kaleidoscope of mlssmatching rock units ~hlch make geologic Inter

pretations tentative and projections risky. Field investigations were 

limited to those needed to supply a generalized geologic picture for use 

In preliminary assessments, but more field work could resolve most of the 

remaining problems. 

Sedimentary Sequences 

From the accompanying maps and sections It Is seen that a thick 

sedimentary section (mostly fine to coarse-grained clastics, and minor 

carbonates) dips northwesterly and northeasterly at about 45°, except for 

one area In the northwestern part of the mapped area which has southerly 

dips of about 30°. A large portion of·the claimed area Is blanketed by 

rhyolite-latite volcanics. The sedimentary sequence probably Is Mesozoic 

In age, and the volcanics and intrusions are probably early Tertiary. A 

generalized description of the sedimentary sequences (as units used for 

mapping purposes) is as follows: 

Quartzite-Black Shales-Chert Sequence. This unit underlies the 

southern portion of the mapped area, and is in · excess of 4,000 feet in 

thickness. It grades upward (crudely) in the mapped area from black shales 

through cherts and into quartzites. Dips are generally northeasterly, 

except in the turquoise tunnel area where quartzite beds are overturned 

(probably caused by an intrusion which is not exposed on outcrop). This 

sequence was strongly deformed and deeply eroded prior to a continuation 

of sedimentation. 

-4-
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Quartzite Conglomerate-Siltstone-Shale Sequence. Lying in what 

appears to be angular uncomformity across the deformed quartzite-black 

shale-chert sequence is a younger succession of about 1,000 feet in thick

ness which consists of ~uartzite conglomerates, siltstones and shales . A 

basal quartzite conglomerate in this sequence interfingers upward into 

si ltstones, which in turn is overlain by shales. This quartzite conglomerate

siltstone-shale unit dips northwesterly about 45°, and appears to terminate 

to the southwest and northeast against faults. 

Limestone Conglomerate-Mudstone Sequence. Lying unconformably 

(perhaps in angular unconformity) upon the shales of the quartzite 

conglomerate-siltstone-shale sequence is a thick succession of colorful 

limestone conglomerates and gray mudstones some 1,200 feet thick. Even 

though it is thick, the unit is distinct and unchanging, except for 

relative proportions of conglomerates to mudstones. The lack of size 

gradations : between the conglomerates and the mudstones suggests that this 

ancient basin of deposition was receiving, simultaneously, two distinct 

and different type sediments from two separate sources. The mudstones 

appear baked: they display a peculiar hackly fracture and obscure bedding. 

To the west the unit is covered by mantle debris, and to the east and north 

it either changes character rather abruptly, or it is terminated along a 

fault. 

Limestone-Conglomerate-Shale Sequence. To the north and eas~ of 

the limestone conglomerate-mudstone sequence is yet another sedimentary 

group which forms a belt on outcrop in seemingly discordance with the trends 
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of the three above described sequences. This group is designated the 

limestone-conglomerate-shale sequence; it is characterized by limestones 

(or dolomites), minor quartzite conglomerates and variegated shales. 

Contact relationship with the underlying limestone conglomerate-mudstone 

unit is obscure, but it is thought to be across a fault. A thick, per

sistent limestone (or dolomite) bed in this sequence is terminated 

abruptly along a fault at the northern end of the mapped area (this is 

probably the fault which throws this sequence against the limestone con

glomerate-mudstone sequence, the quartzite conglomerate-siltstone-shale 

sequence and the quartzite-black shale-chert sequence as indicated on the 

accompanying map and sections.) Dips within this limestone-conglomerate

shale unit are 45°-60° northeasterly. The upper part of the sequence is 

covered by volcanics which almost certainly conceal yet another major fault 

{not indicated on map} that terminates the sequence. 

Quartzite Conglomerate-Shale Sequence. Cropping out as windows 

in the volcanics in the northern part of the mapped area are two units of 

quartzite conglomerate separated by shale, as indicated on the map and 

Section A - Al {the shale includes some limestone}. This quartzite con

glomerate-shale sequence dips about 30° southerly and may be quite thick. 

The unit almost certainly adjoins the southwest-adjacent limestone-conglom

erate-shale sequence along a fault hidden by volcanics. This quartzite 

conglomerate-shale sequence probably had some depositional continuity with 

the quartzite conglomerate-siltstone-shale sequence (and perhaps, too, the 

adjacent limestone-conglomerate-shale sequence), but how this could be is 
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by no means obvious. Because of its appearance, it is included in the map 

and sections as part of the quartzite conglomerate-siltstone-shale 

sequence. 

Volcanics 

Much of the area is blanketed by a (probable) post-mineral 

rhyolite-Iatite volcanic pile of unknown thickness which hides the pre

volcanic sedimedtary sequences. The volcanics formerly existed across 

the entire area but they have been removed by erosion to reveal the under

lying rocks in much of the mapped area. It seems evident that the volcanics 

were down-faulted (or down-warped) to the north (and uplifted, relatively, 

to the south) along an arcuate east-west trending line which passes through 

the southern portions of Fri Claims 41 through 54. More recently, Basin 

and Range type faulting in a north-northwestetly direction has down-

stepped the volcanics to the east (the northwest portion of the mapped 

area is an example of erosion exhuming the basement sequence of two of 

these blocks.) It is thought that these north-south blocks are being 

rotated westerly, and that the faults which originally were near vertical 

now dip easterly. Drilling and geophysical surveys are the only means 

of examining the character of the bedrock beneath these volcanics. 

Intrusions · 

As indicated on the map, all intrusions on outcrop are narrow 

and strike west-northwesterly; at no place do they assume a stocklike 

appearance on outcrop. All intrusions are either rhyolite or granodiorite: 

-7-



FRI CLAIM GROUP 

they are dike-like or sill-like, and collectively form a discrete west

northwesterly trending outcrop pattern. The rhyolite intrusions are more 

extensive, areally and numerically~ and they cut the granodiorite. The 

granodiorite is altered and weakly mineralized in some places (see 

Addendum for thin section analysis). Reportedly a drill hole on the Titan 

Claims (designated DDH-2 ~ on map) intersected porphyry at about 335 feet 

and remained in it to the total hole depth of about 550 feet; this suggests 

a stocklike intrusion at shallow depth there. Deformation (overturned 

beds) in the turquoise tunnel locality suggests that an unexposed intrusion 

may be present there. It is tempting to speculate that the porphyry 

dikes which indiscriminately cut across the sedimentary grain are the 

upward manifestations of a buried stocklike mass. 

Alluvium 

Almost all washes have thin alluvium for various widths along 

their courses, even though this may not be indicated on the map. Alluvium 

on the pedimented area, though extensive, is thin and for all practical 

purposes of drilling and geophysics is essentially non~existent. at least 

as far eastward as the map boundary. 

DEFORMATION 

Deformation, considered as fdlding and faulting, has been severe. 

All pre-volcanic sequences were obviouily folded to a certain degree; fold 

forms beneath the angular unconformity at the base of the quartzite conglom

erate-siltstone-shale sequence (and additional moderate folding above) 
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suggest that there were at least two periods of fold deformation, in 

addition to northward tilting. 

Faulting is particularly severe. In addition to the faulting 

which must have occurred with the folding and intruding of igneous 

material, there was very strong post-volcanic (Tertiary?) arcuate faulting 

in an east-west direction (as indicated by the two major sub-parallel 

east-west faults on the map) during which the blocks were tipped northward 

(the movement along the faults was downward on the north sides of the 

faults). 

More recent downfaulting to the east along a north-northwest 

set of faults has cut across the arcuate faulting; this is typical Basin 

and Range type faulting. It is the writer's feeling also that a flat 

thrust fault may underlie the entire mapped area at shallow depth. 

Peculiar looking pseudo-limestone beds exist at various localities; these 

were likely formed by hydrothermal solutions which presumably ascended 

through carbonate beds whose presence are not suggested by superjacent 

outcrop evidence. 

MINERALIZATION 

Copper mineralization appears very minor on outcrop, but the 

reported drilling results suggest a marked increase in mineral intensity with · 

depth. The block between the east-west arcuate faults, at I.east as far west 

as the base of the limestone conglomerate-mudstone unit, shows some tungsten, 

copp~r and molybdenum mineralization. This same area displays more or less weak 
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pervasive pyritiz:ation and rock-mineral alteration. It appears that 

this belt {and adjacent areas} has undergone thermal metamorphism. 

Depth {as in deep washes and in drill holes} seems to enhance the 

strength of mineralization to an extent that suggests that mineralized 

zones may be vertically telescoped. The locality of strongest copper 

mineralization on outcrop appears to be about 3,200 feet southwesterly 

from DDH-2; a stockwork of quartz veins is present here as it is also 

in the general DDH-l to DDH-2 vicinity. 

GEOPHYSICS 

A geophysical survey was made of the general Fri-Titan area 

by McPhar Geophysics for Siskon Corporation during December, 1971. The 

results of this survey is available for individual inspection in Siskon's 

office at Reno, Nevada. 

CONCLUSIONS 

From field appearances, in conjunction with the {reportedly} 

favorable Titan drilling results, it is concluded that the Fri claim 

group is a good porphyry-type copper-molybdenum prospect. The property 

clearly shows promise, and it is essentially virginal. There is no 

recourse, from this threshold assessment point, but to further test the 

Fri potential through geochemistry, geophysics and drilling, and it is 

the writer's conclusions that such efforts are warranted. 

MqfCh 22, 1972 Consulting Geologist 
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ADDENDUM 

Petrographic analysis of a porphyry dike that crops out 

in a wash about 100 feet southwest of the cabin about 1,100 feet 

northeast of the turquoise tunnel portal at the northwest corner 

of Fri 63. Analysis by Dr. Sidney A. Williams of Douglas, Arizona: 

The specimen is a granodiorite porphyry composed of large 

euhedral plagioclase phenocrysts set in a fine-grained, almost grano

phyric matrix of quartz, orthoclase, and plagioclase. Small ragged 

hornblende prisms and biotite flakes were the mafites originally. 

The rock has suffered mild deuteric alteration. 

The plagioclase is mildly sausseritlzed with clots of 

clinozoisite tending to occur In the cores of the larger crystals. 

Mafites have been wholly replaced by clinochlore with minor epidote 

and accessory sphene. Primary sphene and apatite are clustered with 

the mafites. Small amounts of pyrite were disseminated in the rock 

with no preferre~ sites; they are now replaced by goethite. There 

is no sign of magnetite, and pyrite may have been the accessory 

mineral instead. 

Mineral percentages are estimated as: quartz 18%, ortho

clase 13%, plagioclase 51%, cllnochlore 8%, serIcite 6%, epidote 2%, 

goethite 1%, and sphene and apatite 0.5% each. 
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