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Aurnst 29, 1963

T Whom Tt Mav Concern,

T, Ravmow! J. Garcia, acquired a I, S. darrec in zeolonv from the
Universite of Lansas at Lavrence, Kansas in 1949, I have practiced reology
and enyingering continuously since that time for both federal and nrivate
agencizs., — | G _ u :f“
I feel that the work by Roberts and dssociates on the nronerties dis- E
7 5,

cussed in tw foregoing report was fFrugallyv and efficiently done. Very
low ovarhead crntributed to the hinsh nercentaze of expenditure which vas
actually put "into the sround*. There 'is a distinct contrast between the *

methods and accomnlisiment here and that of the nining nromoter,

I cartify that I have no interest or connection, financial or otherwise

¥

with any firms with holdings in the described properties, I have bezen

ratainod for cash,

Raymond J. Gatrcia
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PROPRIETARY

1

Leonuorie:

The three manneotic anemalies disenssad in this ropart 1liz on the

“alter River Indian Resszrvation, Two, the Calico and ‘ottentot, are in

*lineral County, The third, the Aspiring, is about 1 3/4 miles north of
) 7 » ¥ .

the Mineral County line in the scuthwest cornar of Churchill County.

The descrintion of the land containing ecach of tie anovmalies follows:

Aspiring Wy sec, 2, all sec. 3, NE: scc, 4,
Iy sec, 10, and M#: scc. 11, T. 14M. R,.29E, MNDBL
Sk sec. 23, S} sac. 29, all Sec. 33,
St sec. 34. : T. 15M, R 29E, MDBM
Calico W sec. 4, all sac. E. and 7}

c 9,

Vi ss¢. 6, NE} sec. 7, N} and NS} T, 13N. R20E. MDnu
&, N} and Nu} SWL sec. e, . :
SEy sec, 31 and SW: sec. 32. T. 14N, R29E, MDBM
Hottentot  WiW: sec. 1, all sec. 2, Ej sec, 3. T. 12N, R30E, MDBM

% SEL éec. 34 and 8% S% sec, 35. T. 13¥. R30E. MOBM
The anomnaliss are all e2asily accezssable on roads travarsable by

hparsenger cars.  Schurz, Nevada is the nearest tovm and the railhead noint,

To reach the Asnirine~

17, drive 14 miles north of Schurz on lighway 95 and

turn right onto a dirt road. Go 4 miles eqét to the Aspiring. One half

&
)

nile north of Schurz, another graded dirt ;;ud intersects lighway 95.j:The
Calico is 9 nilcs‘northeqst on this roacd. The liottentot is 12 miles out
on a rraded road extending eastward from the railroad crossing in the town,
(5ee Walier ifaster Unit mar in npocitet,)

Thz toporraphy of the areas is t'e typical basin and tance terrain

founid throughout most of Mevasla. Island-l1ile hills.and mountains aras sur-

roundad by lake bads dissectad by shallow, sand-{loored washes. The high

R



noints have olsvations of g Little less than 6,000 feat, while the lalke

beds averave about <, 100 feet,

= Temnoratures vary from over 100°F, Julv to -20°08, in January, ‘Théf

averanzes for these months are 75°F. and 329, respzetively. The annual

nre 1tntlon varies from 5 to 6 inches, It is acquired during a zew hard

4}

rains through the pring nd klte summer and a f°w ll“ht Snows Jn wlntcr

Continuous mining operatlons can be ma1nt1:nﬂd W1thout unusuml hardshlp

or aupens:z,

Ground covar consists of sagebrush, a few desert weads and sonme coarse ' -

Srasses on the lower slopes. ”Junipcr and pincn_pine form irregular patches

on the hills, The lake b_ds arz nearly all barren.

Water is av1111ble nearly alvmys at Double Springs, about 3 m11es~

.0

south of the Cqlico. It prov1deu cnougd water for nominal drxllinc re- '

uiremeznts, During exceptionaliy dry nariods vater can be had at.Schurz.i~
a 3 ! Y V! ’ : _ , \TZ o

GEOLOGY

Cutcrops in the vicinity of the anomalies consist of a few Cretaceous

aranitic intrusives, Late Tertxar" volcanlcs and- souc Quatﬂrnary volcanLCS

and alluvium, The Crmtaceous 1ntrL¢1ves are mootly quartz nonzonlte hlth

sore granodiorite and a little albite granite.
The Tertiarv volcanics are of +wo tvpes.  The [elsic VOlCaHlCS are
) - ! :
rnrolite flows and qQuartz latite tuff, usually ‘walde The intermediate

volcanics consist of rhyodacite and andesite flows, tuffs and breccia.

Sy
Tizs2 commonly ovearlie tho felsic volcau:cs but some revcrsﬁls ani.iﬁtér{f?kf
calation nrevent the establishment of clear tutﬂagg relationships.

The Quaternary-volcanics are flows;inclndihé frachybasalt qﬁd htifef ‘
The alluviun is Naiﬁly Plgiétocene lake beds and valley fill with s@ﬁe;

slose wash and oldar aravels, . & S



Thore. ave sonie simificant linentone ontcrons in the anomaly arcas,
i the flottentoet, the sranite intrusives are surroundad by narrow uan'h of
linestones (Triassic?) mineralized with magnettite, hematite, and copper -

carbonates, On the Aspiring a lar"e linestone xenolith is embedded -in the;

diorite mass ‘lCJ bounds th° anommlv s east flank,.

In areas adjacent to those containing the'nnomalies, rocls datirg. back
to Pormian time crop out. Interpretations of the rocks buried bencath

the anomaliles must be vade 'from the limited outcrops at the anomalies and’

"J

rojectio ons of evidence acquired in the adjacent areas.
STRUCTURE @ MR spet
Frobablv the nost *nnortant otructurql Eeaturh near the anonalles 15 -

the Gillis thrust fault The orogeny which fostered the thrust must have
b2gun in Early Jurassic time concurrently with the deposition of.thegDUnlap:

formation. The early activity. deforned the alreaJy d00051ted Lunln Gabbs;

and ounrlS° forﬁatlons WﬂlCh total nearly 10,000 fect. of thlchness.--'

'Folding, fauiting and thrustln" contlnued until n°af1v the end of the

B 4 4 ..‘" * B 2 .
of the vounger volcanics which mask so nmuch of the region, It may have’
endad with the emplacement of the still undeformed granitic intrusives.
4

hese intrusives, as satellites of the Slerra Nevada batholith, place the:

2nd of the orogeny in the Cretaceous.



deform plastically while harder material is pulverized, Wiole formations

‘faults form whenesver soné resistant mass impedes the movement of a.part-

PRUBADLE 1% COMCRULS

- It is not surprising that the subject anomalics have such wiagnitude

when one considars their environment. The Anaconda pit at Yer:

ngton ‘and

the United. States Steel denosit at Lyon actually only hint at theﬁpdteﬁtiél:

[

ties of tihe region.® .
-Ten niles southeast of the Calico, very near the Hottentot aqoﬁaiy,;
lies the postulated edge of the Gillis thrust fault, Bvidence in'the

Gillis range and the Garfield hills farther south indicates-that:the thrust

is one of major proportions. The upper plate moved south and east over -

the region from a center some distance to the west. In several places the

itiddle Triassic Bicelsior formation can be seen where it overrode_theﬂLéte

Triassic Luning formation,

3 ° . B -'. N -:-‘_\'-'_
The plane on which a thrust plate rides is, of course,.a zone of

tremendous shearing and abrading forces, © Some less competeht'beds_miy-r

-

can be CUt-outrdr-iéft_behind'as the unper plate is forced'aloﬁg. S&egf'

of the-novinérbia?él-.-= o 3%ﬁ% : el

Al;'thisrcfushing and fractg£i§§zfarg.ﬁighlytfavprable lociifé;{thé.
colléction_&f-vagrant pinerai solutiénS{".ﬂhe'invélvenéut éf carﬁdnife;.-
ricr rocks (Luni;g,-Gabbs and Supri;é formationéj and'the comaon p;c%encé_;'&
of post—thrust.intrﬁsiies (Cretacébus,granitics) increase the 1iké11h§5d

of ennlacement of large mineral concentrations..



LISTORY OF EXPLOXAVELIGH

Asniring

In 1961, the field staff of the ldaho Mining

Ce s

Cornoration began a mﬂﬂ—*‘

netcmeter survey of an altered area seen sone time prcviously_frém_ﬂighway, ;

95, Freliminacy "IOJHd surveys we: nade fllot ‘with an Arvella naﬁnetOﬂcter;z

then with a Jalander. L1n°s were run every 100 feet both north-south and

east-west, Station 1onr ae.lLHQS'WEYQ raced from 10 to ?5 feet woart

pending oun nrogressive cucﬂfes in marnetic 1ntera1t1eb.
. 14

Roberts anﬂ \QSOClaieS then acau:rﬂd sub-lease from Idwho Hininp :

Ceonpany.  Aero Sﬂrv1ce Corporatlon of Tu]sh, OF 1ghona was en"aged to fly

an aerial 11@n=uoneter survey. ;Ine round 1nomaly was confirmed*and;a-ﬁ*:

~much 1ar0ﬂr notentTal area vas deanAated “HCi ﬂround work remalrs to be

§

done -in sections 28, 29, 33, 3,-4,79_and_l0 (Seé acro and "round mavnetlc

maps of the Asnirin

N
PR
p

Calito
The Cleco anonalv vas dlSCOVEfEd by magnetometer ‘survey rumn as part
of an exuloratlon Drogram the Unlted States Steel Cornor1t10n started 1n

1958 At ‘that tine, the Palute Tr;be dld not own the mtnoral rlghts on'

the reservation. U, 8. Steel staked claims and proceeded under the roqulre—i

ents of the statutes "Overnlnp acqu151t10n of mining rights en publlC

land,

After considerable work had been donef thc Indlwns won t1t1e to the

minsral rlghts. U S. Steel, helr clal's*be ng autonwtlcally iuvaiﬁdgted;

had to hegin acqu151t10n nenotlmtlons w;th ths trlbql council, 'Nofgb;eement;=

-

vas reached,
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ander nawnntometer was run on nortb south 11nﬂs spxced 300 fect apart'

U, §. Sterl's activities in the Calico area ware cormon kﬁow}edgc,
When they abandoned it, Rgbcrts_and Associates "rediscoveresd' the‘gnomély 
and sccured a lease,

Acro Survey Corporation of Tulsﬁ'fléw the aréa with a cantiﬁboﬁé
rncordlnrr ma"nntOﬂeter at 500 feét altJtude on ncrtﬁ—vouth J1n°s sp;ced

mile anart, (Sece Callco anommly nwp )

LR

The R0b=rts rroup then made a chec . survey on thc grouﬁd usih%?dl
portable Jalander vertical intensity,maqnetometer Cross tr1var§és ‘.»rc:r:e-:‘.j
run on 750 fect spacing while’ lonpltudlnal runs ware made every 600‘f°et
btatloqs were snﬂccd fron 25 to 50 feet along the 11nes dependlﬁrr oﬁ rates

of change in the nmnnotlc 1nten51t1es The aerial anomaly was confirmedi
by.the.g;ound worl,

Hottentot ' o : i ; R

The Hottcﬂtot annnaly vas found in 1961 during an_Idaho Miﬁiﬁg,Cor4

poratlon survey in ti tﬁd to: ‘Check surface alteratlon and.mlnerallzatlon.

North SOuth llnns wnre run’ every 50 feet Stations were spaced'25_feét

apart along lines.7 Roberts and Assoc1atns acquzred an interest and a J11

Stxttors were spaced 150 fggﬁyapart along 1ine5. (A smaller associated'
anomaly call~d Little HotteWrot was found. Instrument stations werg‘spa;ed‘
very closely to nrovide detaifh on the smaller area, See Ibttentpt‘énomaly.;q

rl?‘.Do) H CT

"4

In 1963, Aero Service qupcrﬁtion flew the‘drea'at 500 feet altitude
on north-éouth lines spaced i mile apart thh a continuous read:ng naqnet-
oneter, The deflactlon curves of the Jalander and Aero Service 1nstruments

are nearly identical.
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The results of the latest QNIVEY

done'with-an audio frequency

onster {Afmc ) are not y“t avqil1ble.

GEOPHYSICAL CONS I D}R’\TIONS

_westerly. It must be_hxnhfln metalllc content because of the rel t;”

small areal ettent and hlgh ma etxc deflectmon. f




8 =
Calice
No zero gmamma reading vas obl ained iﬁ the survevs of the Calico, ; '*3."-”
This follows tha pattern of infinite thickness type depssits. _They may ’}: "?V.
persist to grenf denth with constant .ore grade, may havé increasiﬁg gfade.‘ ii.};%ii

with depth or may change to another mineral type at depth because of_verticalguﬁ'

* g

- - = ) .. e % _‘ - :‘“ ‘ . : % ’- " ¢_\_-‘ .
zoning, In any case, the Calico is a very large deposit, . ot *fh

Thare is a striking similarity between the Calico and Lyon anomalies-

both in size.and intensity, Drilling at Lyon has found an extensive de-

nosit of 40% iron and about 1% copper. There may be higher grade copper

on- one or more flands.

A comparison vas made between the 3750 NW line profile and a theore-

tical curve comnuted for a‘horizonqai cylirnder. (See profile sketch,) A

marnetic susceptibility of .05 cgs, about right for a 20% magnetite body,', Fg':}-”

was used for the first tonnage estimate. The depth to the top of thé‘

cyvlinder was estimated to be about 1,500 feet and the center at about 2,500

i
8
Sy

oL

feet giving a radius of 1,000 feet, With a length of 3,000 feet and a’
tonnage factor of 10 cubic feet per ton, the astonishing figure of 900

million tons of iron mineralized mpterial was obtained,

The same theoretical curve appears if the susceptibility is raised ”f-ﬂﬁ
to .10 cgs (about 40% magnetite) and a radius of 700 feet is assumed. T

With other paramsters the same, the tonnage falls to 450 million., Of CONESE . « =50 v

¢
A\ .

the higher the susceptibility (ie grade of the deposit) assigned the
lower the tonnage. Dut one must be governed bv.the grades of known deposits.

Similarly if the radius is reduced the susceptibility must be increased ' _Q;?ﬁ

L

disproportionately.to account for the maﬁnitude of deflection of the'anomakb-;{'

It all boils down to a vefy large deposit,
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ot tentot

Tihe north-south magnetic nrofile of .the ottentot is very steep on
the south and slopes more gradually to the north., Tt best fits the geometr?.
of a tabular bedy dinping north,

The top is 300 to 500 feet below the surface and cﬁpperairon mineral-
ization, like U. S, Steel's Lyon deposit 21 miles west, is the most likely
occurrence, Magnatite and hematite are conuon; malachité and azurite

are lass comnon around the anomaly. llowsver, in the 40 reochemical samnles

i
e
5

aiien, copper concentrations were much highsr in those which contained

both iron and corrner,

Using a lenath of 3,0bO feat, a width of 1,800 feef, a 100 foot thick-
ness and. a factor of ten cubi; feetiper ton, 54 million tons results. A
thickness of 500 fzet is not unreh;onable for an anomaly of this magnitude
in iron deposits. There is a possibility, however, that the depoéit caps

an intrusive mass from which it is magnetically indistinguishable. This

is the reason for usinz the 100 foot thickness for the tonnare estimte,

Coasiaren e

S

e R



RICOMMIZ AL TG
Tirers is a tendency amonz mining anl oil enmnanies to repeatedlv post-

nona drilling a prospzct, Drilling definitelv determines whether prolimi-

nary exnloration noney was spent wisely, It tests the veracity and ability
of the technical staff. An objective analvsis of the data accumulated on

the subject nronerties indicates that additional surface work would be - A

superfluous, Therefore, I earnestly recommend the drillinm of these anomalies’

not:,  The reolocic enviromment is exceptionallv favorable. For the occurrence

of phornhyry copper deposits.or equivalent and/or larme marnetite raplace-

. .

ment bodies...Thg ahomalieé are definitely established_and_two nearby de-
nosits (Verington and Lyon) indicate the po;sibilities_of the regiéﬁ for
conper and iron débosits of vqu large size,

.Thase ﬁrowe#ties have'potentials'like thos=e on whiththe‘g;eat-mining.

e

conmanies of today were founded., -
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MePHAR GEOPLHYSICS LIMITED /6‘

NOTES ON THE THEORY OF INDUCED POLARIZATION ) i@‘

AND THE METHOQOD OF FIELD OPERATION

Induced Polarization as a geophysical measurement refers
tu the blocking action or polarization of metallic or clectronic
conductors in a medium of ionic solution conduction,

This electro-chemical phenomenon occurs wherever
clectrical current is passed 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, i, 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
rnod‘e of conduction changes 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 polarization mentioned
above, which depends upon the chemical encrgies necessary to allow
the lons to give up or receive clectrons from the mctalli.c surface,

increases with the time that a d, ¢, current is allowed to flow through

o0 O3k (050)



(29]

the rock; i, e, as tons pile up against the metallic interface the
resistance to current flow increases, kventually, there is enough
polarivation in the form of excess 1ons at the interfaces to effectively
stop all current flow through the metallic particle, This polarization
tékcs place at cach of the infinite number of solution-metal interfaces
in a mineralized rock,

When the d, c, voltage used to create this d, c, current
flow is cut off; the Coulomb forces hetween 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 1s 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 passing through it in one direction,

The values of the ""metal factor' or "M, F. ' are a measure
of the amount of polarization present in the rock mass being surveyed,
This parameter has been found to be very successful in mapping areas
of sulphide mineralization, even those in which all other geophysical

methods have been unsuccessful, The induced polarization measurement

15 more sensitive to sulphide content than other electrical measurements



because it is much more dependent upon the sulphide content, As the
sulphide content of a rock is increased, the "metal factor" of the rock
increases much more rapidly than the resistivity decreases,

Because of this increased sensitivity | it is possible to
locate and outline zones of less than 10% sulphides that can't be
located by £, M, Methods, The method has been successful in locating

the disseminated "porphyry copper' type mineralization in the South-

western United States,

-

Measurements and experiments also indicate that it should
be possible to locate most massive sulphide bodies at a greater depth
with induced polarization than with E, M,

Since there is no I, P, effect from any conductor unless it
is metallic, the method is useful in checking E, M, anomalies that are
suspected of being due to water filled shear zones or other ionic
conductors, There is also no effect from conductive overburden, which
frequently confuses E, M, results, It would appear from scale model
experiments and calculations that the apparent metal factors measured
ovzer a mineralized zone are larger if the material overlying the zone
is of low resistivity,

Apropos of this, it should be stated that the induced
polarization measurements indicate the total amount of metallic
constituents in the rock, Thus all of the metallic minerals in the rock,

such as pyrite, as well as the ore minerals chalcopyrite, chalcocite,

alena, etc, are responsible for the induced olarization effect, Some
g » P P



oxides such as magnetite, pvrolusite , chromite, and some forms of
“hematite also conduct by electrons and are metallic. All of the metallic
minerals in the rock will contribute to the induced polarization effect
measured on the surface,

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 a distance
(X) apart, The potentials are measured at two other points (X) feet
apart, in line with the current electrodes, The distance bhetween the
nearest current and potential electrodes is an integer numb‘er (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); i,e, (N)= 1,2,3, 4, etc, The kind of survey required
(detailed or reconnaissance) decides the number of values of (N) used,

' In plotting the results, the values of the apparent resistivity
and the apparent metal factor measured for each set of electrode
positions are plotted at the intersection of grid lines, one from the
center point of the current electrodes and the other from the center
point of the potential electrodes, The resistivity values are plotted

above the line and the metal factor values below, The lateral displace-

ment 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 measure-
ment was made,

The scparation between sender and receiver electrodes is
only one factor which dectermines the depth to which the ground is being
sampled in any particular measurement, These 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, model and theoretical investigations, The position of
the electrodes when anomalous values are measured must be used in the
interpretation,

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 reconnaissance surveys
merely by changing the distance (X) over which the electrodes are moved
each time, In the past, intervals have been used ranging from 100 feet
to 1000 feet for (X). In each case, the decision as to the distance (X)
and the values of (N) is largely determined by the expect'ed size of the
mineral deposit being sought, the size of the expected anomaly and the

speed with which it is desired to propress,



The diapram in Figurce | below demonstrates the method
used in plotting the results,  Each value of the apparent resistivity
and the apparent "Mectal factor' 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 thickness of the layer of t!.me earth that
is being tested is greater than for the smaller values of (n); i, e, the

depth of the measurement is increased,

METHOD USED IN PLOTTING 01POIE -DIPOLE
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2. PRESENTATION OF RESULTS

The induced polarization and resistivity rc sults are
shown on the following enclosed data plots. The results are plotted

in the manner described in the notes preceding this report.

Little Calico Line Dwg. 1.P. 2106-1
Hottentot E-W Line Dwg. I.P. 2106-2
Hottentot N=S Line Dwg. 1.P. 2106-3

Enclosed with this report are Figure 1 and Figure 2, sketch
maps of the Calico Prospect and the Hottentot Prospect. . The definite
and possible induced polarization anomalies are indicated by solid and
broken bars respectively on this plan map as well as the data plots.
These bars represent the surface projection of the anomalous zones as
interpreted from the location of the transmitter and receiver electrodes
when the anomalous values were measured.

Since the induced polarization measurement is essentially

o 20 averaging process, as are all potential methods, it is frequently

difficult to exactly pinpoint the source of an anomaly. Certainly, no
anomaly can be located with more accuracy than the spread length; i.e.

when using 500' spreads the position of a narrow sulphide body can only

~ be determined to lie between two stations 500' apart. In order to locate

sources at some depth, larger spreads must be used, with a correspond-
ing increase in the uncertainties of location. Therefore, while the center

of the indicated anomaly probably corresponds fairly well with source,
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the length of the indicated anomaly along the line should not be taken to
represant the exact edges of the anomalous material.

The magnetic information, shown as contours on Lhese

sketches, was supplied by the stafl of Martel Mining Company.

3, DISCUSSION OF RESULTS

The apparent resistivities shown on the accompanying data
plots are apprecciably lower than were encountered elsewhere in the
area. On the Hottentot Prospect, these low resistivities are partially
due to the highly conductive scdimcntsrin an old lake bed.

In low resistivity areas, such as these, the inductive coupl-
ing between the current and potential wires can become important.
Since these extraneous voltages are frequency dependent, they can give

rise to effects similar to I.P. cffects. Under these conditions, the

upper frequency used in the I.P. measurement must be lowered to reduce

the coupling effects.
In these areas, the frequencies that must be used are 0,31
and 2.5 cps. If some anomalous effects are still suspected as being

due to inductive coupling, they must be checked using d.c. and 1.0 cps.

Little Calico Line

The apparent resistivities are low on this line, particularly
at the southern end. Inthis area, the frequency effects can be partially
due to inductive coupling. However, in the area from 5N to 155, the

frequency effects measured are appreciably greater than would be

PALES
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expected from inductive coupling.. Further measurements are neces-

sary to determine the lateral extent of the I.P. anomaly, which appears

to be located on the south side of the magnetic anomaly.

Hottentot E-W Line

The apparent resistivities are very low on this line, and
most of the frequency effects can be explained by inductive coupling
effects. Héwever, there are three locations where the frequency effects _

are greater than expected from coupling. ,The most important of these

is centered at 15W to 10W,

Hottentot N-S Line

There is a relatively distinct I.P. anomaly at 255 to 158 on '
this line, T_his feature apparently correlates with a similar anomaly 5
on the E-W Line, Also, there are some I.P. effects at the north end :

of the line that are appreciably'greater‘than would be expected from

coupling.

4, CONCLUSIONS AND RECOMMENDATIONS

.

Becduse of the low, resistivities in the area, the I.P. tests R s 8

carried out on the Calico Prospect and the Hottentot Prospect are
confused by inductive coupling effects between the wires. There are - R

some anomalous I.P. effects on each of the lines, but because of the
coupling effects it is not possible to determine the lateral extent of i

i

‘the anomalies.




alico Prospect,
T T

AT g

suggested,

SRR
tobeT -
0
iy "‘,_




r.r.’..-.”‘ :: ey ! . N G »w r ] - 5
I : T . McPHAR GEOPH ICS Lin
ELECTADDE ~CONFIGURATION " 4 P ‘ A
e ek . o A E @ P ‘INDUCED POLARJZATION AND FIESISTWI
: x - 500 , i B T ‘ ,

N / ;

NP

PLOTTING W POINT
# '

™~
~

L S

E )

ANOMALOUS ZONE oeeesem—
POISIBLE AROMALOUY ZONE we= men wem

NOTE
iomaxmnlc CONTOUR INTERVAL

X W’ "
i L9 Y 4 owun : .
i - a |
,‘ ’ S S .
2 - o // :
Moo s LT 5.4 8
. ¢ T (] ‘/j' ?
i ) g HEN - {
| PR | a o 19 . Y A B ’l
-"‘ = i ‘.' ‘.-. - N N N ‘
; e ...‘ K i
) B8 e ™, s r . A : . - 34 ey “
il i1 ISP §4. 1 165 L EN .
- o - :
= : 3 " e s =
. B P D o O L PR L LR
o ; > : -
G & . 1 *y ]
3 - >
.
‘l ’
. i 3
£is
i LI
- 'f 245 _ 1"
"y : 5 \;“,\,_ : ;
2 : s hY ¥ k- W Nt
= & - ) . - o
: - i =i - \{ . ) ..‘\_‘
$ R W M - fToad l o oy
LI ; Y e W Nt B
C.y oz S i VTN e T e
: vt o 230N ' Sl
. : o b .
m.\\ ?T‘ , .
- < 1. 13 4
oo SO S —— - B L ll 5n* . o
\ 1
s 4 ;
- i i
T !

MARTEL MINING COMP

CAL_ICO PROSPECT, WALKER RIVER, PAIUTE RESER

Scale-One inch=500Feet

P |

| S



. Y ! pPVvila, IMU.=1.F.=clUb~|
vsIcs MITED: - oo - o
AND RESISTIVITY SURVEY ' 1 %
- o N
¢
! 12 Bt S m/jf‘ LI LI i 4 ] )
o - /_-" : 3 / -
- o ft .
TEEN it A6 /7 3 . :\ ™ S L X/ ' 1s P 8
4 - ’ 4l R v B ypares | s a'/ 2 'ﬂ‘ O
) /,’(ff / i \- . - S : (OHN FEET) a"
1Y 32 // L3 / S ) \&' A ‘ln/ 22 e | P3|
.i ¥ !, . ;\. e . i \‘\ . i ._:‘ \ 6
q Fod o e S SR | -
i w .-/ o wmp S w Ty, 85, r 43 \, - o - 1 3 t
% l_ 0 . ) q. . - : o .p‘ 3 _,, - ; b
= b "'t'r}’. i : b
" ] ; ] - ]
] - b ; 19
K o 1 Ok 5N | 2y 7T ras 308 3ok L QoK - ahNe 50K i
: ; = N T HE * i
Illllllllllllll.ll‘llll!‘l!llllllll - ‘."_“_’ B _!‘ ; ‘é‘
Uk e’

$ING COMPANY

ER, PAIUTE RESERVATION, NEVADA.

iInch=500Feet

(M.f)a

""hvﬂ"""_

bt

.

|
K i




lC.S

. Hééi’.‘ﬁ.’

'.frm.

154

ANOMALOUS ZONE  semmmatemmamens
POSSIBLE ANOMALOUS ZONE wem omm ==e

-* NOTE
LOGARITHMHC CONTOUR INTERVAL

E ,nulnﬂnuuu‘l’l‘iy‘unu}nuu
¥ '\,‘, a_-

MARTEL MINING COMP!

HOTTENTOT PROSPECT, WALKER R!PER PAIUTE RE|
Scale-One |r}ch SOOFeet ‘

I



éEep SICS LT

AR:ZA:I&N éﬂﬁﬂ;ﬁ}?‘ﬂmtg@uhvm

-.-_15 -J‘
._, . ,

e

15L a0

ol

5GE

. opYEBNAIBERRN NIRRT AAR

TEL MINJNG COMPANY

T, WALKER RIVER, PAIUTE RESERVATION, NEVADA.

Scale-One inch=500 Feet

o

A .

't
&
o
jsp-. . O9E | &
. > fw
5 z
-
¥ (M F)o
] s,
(3
. *;
FREQUENCY-
.o R
T Py N
DA; 13 VA
PPR <.
. L.
- =
DATE P

P '
H

""'s ~ «
FHz THewear



e } o , & i T et

S T T T I * - McPF

oo ' e e ] INDUCED
. ; : RO | N

~
4
-~

. ~ L PLDTIING W POINT, . - o :
’ BTy AN e : y» ' : E

(G OO LA LR RT R AT

uuuﬁl‘lilu

LS

}af?4Q%jENt6

y




2 8 . nE W P : .'?"'i T ) E S i . . ',::,.‘_L T . 1 Gy .»:" w . ¥ 1_.1_1_' n p
U7 McPHAR GEOF 1sIcS’ LIMITED . - | i il
TR 8 ; - INDUCED POLARIZATION AN 'RESISTIVITY SURVEY it 0 '
i » ; I , ;" ki S 4
’ “ l i b
i < :
1 l W ]
\\___ o I'/ #
14 e,
e !
ﬁ' o~ ." "o
| B . : iy
G T L T 6 SN | 10 T o f'mg, " anx at

uu--uiuiu.nnn'-muuuunlnnunu ™% s . e - . _ — %

i 3 S I o [ :’.,_ o R e s : .!l. | .

i

i I
o
!

_I}JG ‘ CQMPANY\__ |
vEM PAIU'T-E ;RESER\LATI;O\‘E. NEVADA

.v"_




LY - N

I
R
]

ITED

SURVEY

e

) -
L SIS -

.

- O
&5
=z

Ty

1 TON.

Sy
5
- ‘_
“
-

Pal2w

‘OhM FEET}

P - A
s iT L 1oa €
_— / E Ky s 5

~ e e e e PO

=i

a4 F,_ [
ﬂ 580 7 us

(MV‘F}o

LINE NO.- (N-S)




REPORT ON
INDUCED POLARIZATION
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1. INTRODUCTION

In the last year, Martel Min!ing Compan;(:__“has beé.n carrying
out a mineral exploration program on the Paiute Reservation in the Walker
River Area southeast of Reno, Nevada. Some of tHis work has centered
about magnetic anomalies originally located by an airborne survey. In
other areas exploration has 1:;een suggested by surface conditions indi-
cated by geologic mapping.

The induced polarization method has been used in several.

areas to detect the presence of metallic mineralization. These results

have been described in previous reports. The results described in this

" report were measured as a continuing part of the program.

2, PRESENTATION OF RESULTS

The induced polarization and resistivity results are shown
on the following enclosed data plots, The results are plotted in the

manner described in the notes preceding this report.
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anomaly of moderate strength from about 5S to 10N~15N, with a stronger
section near the north edge at 10N, The wide part of the zone appears

to be shallow (i. e. less than the spread interval of 500 feet), but the
stronger section at 10N is at somewhat greater depth, The southern edge
of the zone is complicated by the higher values obtained for the wide sepa-
rations. Either the zone is becoming broader at depth or there is a

second source at considerable depth from 10S to 158S.

Line 600W
On this line there is a strong anomaly centered at SN-10N
with weaker extensions to about 0 and 15N, As on the previous lincs, the

overall zone appears to be shallow, with a more concentrated source at

somewhat greater depth within it,

Line 300W
The strong section now lies on the southern part of the zone,
at 5N to 10N, and also shows some depth to the source, Weaker effects

appear to continue to station 20N,

Line 0400

This line was surveyed with 500 foot and 250 foot spreads.
The data suggests a broad zone of weak effects at'depth, probably greafer
than the 250 foot station interval, Within this broad zone there is a stronger
and more definite section between lSN and 12, 5N, The small increase in
the observed values on the wide separations suggests a possible weak

source at 22, 5N to 25N, The data indicates that the source is too decp for



a station interval of 250 feet and hence all subsequent work employed a

500 foot interwval.

Line 300 East

\

The 250 foot data indicates a strong anomaly at depth centered
near 10N. There is a weak extension of the zone to about 15N with a
possible second source at depth under 20N, In addition there is a definite

increase in the effects on the south end of the line, but the pattern is

incomplete.

The 500 foot spreads also show a strong anomaly centered at
10N with a weaker extension to the north.. There still appears to be some

depth to the top of the source even with the large sprea.clls.

Line 600 East

Similar results were obtained on this line, with a definite

source at moderate depth centered at 10N,

Line 900 East

The anomaly is broader and weaker on this traverse, with

the main section at 5N to 10N.

b) Aspiring
A single line was surveyed on this grid using 500 foot spreads

and low frequencies (0.1-1.25 cps). The results show a strong broad

anomaly at considerable depth centered at 10N-15N. There is also a

weaker anomaly at the south end of the line, but the pattern is incomplete.
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Because of the low resistivity level at depth, the frequency
effects at the north end of the line are very low. Coupling effects could
account for most of these cffects, but the measured frequency effects

are somewhat greater than predicted by theory.

c) Hottentot

Two lines were surveyed on this grid to test a possible I.P.
anomaly indicated by the earlier survey on the east flank of a prominent
magnetic anomaly. The results on Line 200S show an incomplete anomaly
at shallow to moderate depth increasing in magnitude to the east, This *
feature undoubtedly correlates with the pbssible anomaly previously indi-
cated on Line EW at 15E-20E. On Line 400S there appear to be two
sources, a shallow weak feature at 10E-12E and a stronger one at 16E
extending beyond the end of the traverse.

Because of the short electrode :'Llntervals u.sed on these lines,
coupling effects can be ignored. The I.P,. effects measured are only
moderate in magnitude. Because the anomaly is broad on both lines,
the apparent effects measured’are probably nearly equal to the true
effect in the source. Therefore, conly a small amount of metallic minerali-

zation would be required to cause the I.P. effects measured.

d)} Calico
A previous line has been surveyed at the Little Calico Mag-
netic Anomaly using 500 foot electrode intervals and 5.0 cps. Some

inductive coupling effects would have been expected due to the relatively low

resistivities, but the frequency effects measured were large enough to

-
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indicate the presence of some 1.P. effect.

Part of the N-S Line at the Little Calico has been repeated
using .07 and 1.25 cps. Using these frequencies, the inductive coupling
effects would be small even for n=4. The ‘res'istivity plot for the repeated
survey is exactly the same as for the previous survey. The frequency
effects are smaller because inductive coupling effects have been removed,
but two definite I.P, anomalies are indicated. The pattern is not com-
plete, but the sources seem to be indicated to be at depth. The I.P.
anomalies seem to be on the flanks of the magnetic high.

A long line has been surveyed along the northeast flank of the’
Calico Magnetic Anomaly. The line extencis just past the center of the
magnetic anomaly to the southeast, and well out into the magnetically
flat area to the northwest. All of the measurements along the line indicate
anomalous I.P. effects at depth.

The apparent resistivities are somewhat low, and because of
the large electrode intervals used some frequency efforts would be expected
from inductive coupling. Howev’er,’ for resistivities in the range 7.5 to 10
the frequency effects due to coupling for n=3 would be 3.5 to 4.5 per cent.

The frequency effects measured are at least twice this magnitude.

4. -CONCLUSIONS AND- RECOMMENDATIONS

This latest series of lines surveyed on the Paiute Reservation
on behalf of Martel Mining Company have indicated the advantages of using
1.25 cps and thereby reducing the extraneous effects due to inductive coupling.

Several I.P. anomalies have been located; some of them may warrant drilling.



a) Afterthought

The definite anomalies located in the survey on this grid
can be correlated into a zone, as shown on Dwg. Misc., 3053, The
I[.F. anomaly obviously extends further to the east and west; it is
closely associated with a zone of contact metamorphism along the
northern edge of an intrusive. The I.P. anomalics indicate relatively
concentrated metallic mineraiization, and drilling is indicated.

The anomaly varics {rom line to line, and the strongest
anomalies are located on Line 900W, Line 500W, Line 300E and
Line 600E. The most definite patterns indicate sources centered at
7+50N on Line 600W and at 10+00N on Lir;e 300E. Because the sources
of the largest I.P..’effects could be relatively narrow, less than 300
feet w-idc, the lateral positioning may not be exact, "Therefore, it
would be most desirable to drill angle holes. The angle holes should
pass beneath the center of the anomalies at a depth of 500 - 700 feet,

If it is not practical to drill angle holes, the first vertical
hole should be spotted at the center of the anomalies. In this situation,
it must be kept in mind that the first hole might not intersect the most

concentrated mineralization. They should be drilled to a depth of 650

to 750 feet.

b) Aspiring
The single line surveyed in this area indicates zones of very
low resistivities and appreciable I,P, effects. Inductive coupling eflfccts

would cause some complications in the interpretation in this area, bocause



of the very low resistivities, The I.P. effects measured should be
correlated with the available geologic information in any attempt to deter-
mine their significance. If further work appears to be warranted, the lines

should be extended and parallel lines surveyed,

c¢) Hottentot
The detailed measurements with short electrode intervals have
indicated tihe prescence of very low resistivity rocks at the surface. Broad,
weauk [P, eifccts are associated with some of the arcas. This situation
is confirmed by the extension of Line 200S and Line 400S using .07 and -
1.25 ¢ps. The anomalous I.P, effects ate wide spread, and relatively low
in magnitude. They appear to indicate small amounts of metallic minerali~
zation scatiered irregularly through the rocks. Small zones of more con-

centrated mineralization may be located near-surface (some have been

intersected in the drilling), but no large volume is indicated,

d) Calico

The line repeated using low frequencies at the Little Calico
confirms the anomalous effects previously indicated. The results are
not complete enough to permit rigid interpretation, but the source of
the I.P. anomaly does not correlate with the magnetic high! If geologic
evaluation of the area indicates that further investigation is warranted,
additional measurements willi be required to outline the sources,

The single line surveyed at the Calico Magnetic Anomaly

indicates an extremely broad I.P. anomaly that extends well beyond the
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