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REPORT OF PETROGRAFPHIC EXANINATION
At she roguest of ilr. Hobert. Zolu 10 driil core smnmrnlies,
3 wheet ZodnGld WaPe Raihned seivdoes L 0047 And wdperals
LA e sk el e LG shin weobilns wnd 7 Joviched smecuisys
i te Aagddivioenti dsia wers ohoedned oy the uge of y-ray 4diff-
Lof=pnar TAUOoNSaEkea.
‘ﬂ 1y i T "‘_T e 2
ofan o Tiiin. gection axenination the szmnigs gzreer vo fail into
sooomiizloy thires grours bus2d on inferied original naiure oI the rocks,
e | SLEgbhdles oadesomatislad guertzites (1, 2 )
3. it ure curbonate
svz—gusrtzites
Szuvwles 1 znd 2 appeer $o be metamorzhosed impure cuartzites.
Jueritz The mejor constituent in anhedrzl svrained
mMESSes.
Sodic Flagioclase s1all anount (€1%) albite twins
Fotegh Taldstex gmell z@mount of unitwinned small crystals
Carbonate small anount, generally interstitial, could
be eltvther indigenous or-introduced. ;
Chiorite sam=le #2 contains small amount of pleochroic
green (iron-bearin 1g) chlorite. It occurs
interstitial to the cuzrtz and also in
fractures: in the cuartz. Some ig altering
to a bowlingite- laawpg51te~11 te mineral( 7
Svene and ercon are accessories. '
_ _ _ 29 8, 5
Altered dioritic (?) 2 ockﬁ Semplies 3, 5, and 4, look to be contaminated

Fizsioclesge
Biotite

intrusive igneous rocks of probzsbly dioritie
compos sition. Three shows more igneous
Teatures then 5 or;T.Z?

- Common to bunoant generglly altered and

partielly ren d. Looks t0o have been
orlﬁlnally an 1nﬁermediate conyosition,
zonad plagioclase. In part replaced by
nagnetite. Commenly altered to carbonate
and white nica.

Partially altered to green chlorite. Common—

ly contains reticulated ﬁntevgvowtbs of fine .

needles of opague mlneral
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zirccn, and sphene. In #5 there is
rained mineral which resembles
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out iJositive indentification was
ible '
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suartzites or sandy carbonzates (Saiule #6, 9, 2,

Gernet

"Ranges T

13, 22 )

2jor constituent (£12) to minor
rs to have been original

ir
(J 7. It appesa
n the rocks where most a2bundant.

o

Apparently original (»rimary) mineral in
gome rocks; others (=18) forms skeletzsl
intergrowths with garnet and maybe replacing
vartz. Generzlly occurs as small zhedral

strained grains.

or metamorphic)

(C“ino"oﬁsi+e to pistacite, biaxial — to
mostly pistacite (Iron rich) occurs in 1
ghanltles in these specimens.

Grossularite-tyce occv“s in #12, 9, and 18.
Commonly as large zonsad end/o bneleual
crjstdls with intergrowths of owvaques and
guartz. (along 112 faces of garnet).
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Hornblende Green Lo blulsh green horabliende 1s
widesrpread and in "a?t ranidces oyroxene.

ryroxene Clino~ yroxene near dioneide occurs in all
but #6. It is colorless CU_JOﬂ¢j subhedral
end is in wert being rewlaced by aornplende.

ciilorite Creen chlorite ig wides.zead.

Scznolite(?) Very fins grzined aggregates of colorless
minerals is robuably scayolite. It has one
perfect clevage, rearailed extinction, low
birefringence and is uniaxial negaulve. AlL
these pronertiss fit scazalite, but due to
the snell size of the crysitals, and intinate
admixiture with other minerals, it could not
be definitely identified. It was seen in
- .

#13, 9, 22, and 5.
Zircon are coomon accessories.

Seven npolished sections were msde from 2 semples (#18 and #22) where
COLSfl uwous amounts of onague W1nerwls were present. Four of these sections
Hers udied in detail. '

In all szmples magnetite is the predominant mineral; 1% is estimated
resant between 75% and 85% of the opaque Iracition. IT is presenf in

i
dgifferent grzin sizes occupying large masses surrounding other opagues and

rengzing dovmward to small fractions of 2 mm grains scastered Thr oughout the
transwarent ninerels.

Fyrrhotite is the next most abundant minerzl. It can be identified

3
under the ore nmicroscove by its color ard anisotropic cheracteristics.
It is zresent in three forms: (1) &s large well formed grains usually
surrounded by magnetite, often with pyrite crystals adjacent to or surround-
ed by'the wyrrhotite. (2) as elongate, thin, film-like grains usually
sersrated from pyrite, although occasionally adjacent to pyrite. In this
czce the nyrrhotite is less closely associated with the trensparent minerals
tmen is zyrite. (3) In the third form pyrrhotite hes formed in crystal-
orra:hic padting in garnets. Here it is associated with quartz and other
Svensparent minerals. :linor chalcopyrite(?) occ es very fine grains
witnn this type frequently. .

Fyrite is less abundant than pyrrhotite in all szmples but #22 where
hoth are wresent in approxizmately egual abundance. Pyrite does not seen
clozely ascsociated with chalcopyrite. -

Chalcoryrite(?) tenatively identified by color and hardness butb
sresent only in very small irregular shaped grains. Sample #18, with

cormats, hus more chalcopyrite than #22.
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I8 nDenly wWialte wunder shie opa ~lleroscone, .arder than EFezrhetits, lightlsr
S T T ———y g T4 = 3 N R - —u -7- i 4= 1o L
SeiEovIoric. 1% is clogely waluted to vie negnetite in habit ond LiLIears

~ & 3 o
TOGT Lilgal ht..__ Tlbe.

3 Ny ey - 5 e I e Ty e TN Sy g, e T e T mmrmamaT e e 2 L — PO -
Llg2 2ecence of ohundent s II2T1Te &nd pyrrhotite was corTfirmed in
k] ~ o AN Foan o caay om LN . T s S R I Vs im e e 3 il -
= ) Foo 0 =ruy diffraction G eCAniuUes wiiers charsoe Wer1sTis Lines

aoe idewhidied

-~—Taf S.20TTograiiie seshiods indicnsa gy iron dominstes in wiie
;
Ny “gm- T a3, e TN b oo S - E
% @ au LV OWer getiings (20 EV, 10 maA ) the rzte megar ;
- 3, = S~ LD Tasy e, T M ita R s = - B
LE AW 20,00C CES for the =y Line. Lae Kg line zu-rowimated 3
Ecita MY B« L=
Sl oo, 40
TEEENRe gF i :
DS i e W o - T A T ] Tomatr e e S - :
> ~2020%10n Limiv iess tian 0.002%. VYeIY Linor znounts of cosrer
& ~ f e o i i =i -
2% V.02 or less, were Tound in a1l mach of
P N T ey ey e T - i A RN - o8 Dt oo Y B
124 ZRnroninately 2 Ginmss tihe counvting reve of’ the somvnies Tron FE2 s

ne x-roy neasure confir: the ore microscogpe estinste o

mumdonce of conner mineral in #18 =nd #22 zng

TR VI SR AT T g

-e rressnce of chelecoxnyrite.
Fo paragentic relationship could be deiermined froz the ore szmunle £
Sndied, but thers sre SUsgestions that +7 '
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The most straightifoward

exvlenzation of the ninersiogy and textures
-ecimens, would be:

e.ged soley on the 10 S5 . 4
=3
4 secuence or section of sedinents in zart calecarscus zng in pert E
nvartzites. %
Implacement of diorite bodies. Rea ¢tvion of the sedizants, esrecially ;
Sas more calcarious ones (impure limestone(?), and tie igneous rocks. é
Introduction of Fe, AL, Si, and minor Cu inio the gedinents, egngeially f

The calcareous ones, Irom the intrusion.

N

This forms the zornet nagnetite-
g

~
nidove, anvhibol y chlorite, chal

i
nLrusives by Ca fron the calcarious sediwenis res
0

1ting in the alteration -
T plaslioclose and bilotite =nd the Tormation of nyromensz, nornblende
i i3 < H ?

sidove, carbonate, and scavo olite(?). Age relationshi- ueh 28 the : E

iny of pyroxene by magnetite should not be interpretited as =n e




in tize Trow Tommetion of the uyroxzenec.
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raalacemsnts. asparently Ths secuence was i
sovernad by the relgtive rate of woveuent of the

during nebzgonatisn. Genesrelly the most cslcarsous saditents sre
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SCTCIRENTAL MINLRALS CORPORATION
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- P HHTER-OFFICE MAFMORANDUA
WEREAT BI0GE COTORADQ LS AL ROC S
L s
] . N \ 0 L
10: J. Volgamore VA May 8, 190 - J. fnderson

FROM: N. Horlocker /"wbﬁwu’_ :'m”‘]'u.Qo_Q;; /Lia*{,(, (,;L&‘V‘MU«"L 6‘3&‘\ (q)-]—sbt\ob—l:[(;
v ('CL [ | ¢ -
D 6l Lt Fo T NE Jluk U
SUSJECT:  porphyry Copper Potential - Ca{ico A;‘/U‘Q | ¢ : 7 Cuteco

ca, Walker lles, , Nevoda

'%3 N\{; Pursuant to your reque:fst I am sumnarizing my conclusions on the porthyry -
¥y }*' copper potential of the Calico area. '
y J 4 The texture and intimate association of maginetite and sulfide minerals ' (
‘“’ ,\ with the Calec Silicates indicate those minerals were develuned penc/:éontemp- “\?\}
;\\di’ oraneously. Tne occasional cross cutting relationship of ihe chal‘EJoP.‘frit‘c \M‘
v \‘j‘“\ and its tendency to be segregated frea the massive magnetlic-pyrite~pyrrhotite @ \}J j
M zones indicate chalcepyrite was the last sulfide to be depesited, This y ﬁbv
= \ paragenesis is consistant with the paragenesis observed in_cther iron-copper @ ‘1
Y skarn type deposits and does not requirc & latter introduction of copper fro - \\‘f!l
ST eXtraneous (eg. porphyTy Copper) Source. , The local zones of quartz . Qﬁ\!‘
/' monzonite (?) lack sharp contacts and/or chilled borders with the adjacent
,:;’_é - quartz diorite, indicative of the leter intrusion Ly a quartz monzonite magma,
« "Tiw 7 3 This suggests the quartz monzonite (?) was either differentiated from the ENN
- 2wt/ quartz diorite in situ or is a hybrid rock. An entircly passive intrusion- é %“fg
7";;,’:5,/“;1}.“&&'\, by quartz monzonite, however, can not be totally discounted, : ; el B “‘é
N2 It has been observed in the Yerington district that the porphyry-type iié
coprer mineralization was precipitated from a hydrothermal system superimposedd g
- qué?o upon the older contact metasomatic assemblage (including skarn) producing : {*’3
rivioe o€ diaphthoritic.alteration of the older alteration minerals and chloritization E i?‘
3 diovit: sericitizatfon, and(silicification)ef the intrusive rocks, These charact—; §\.§ ]
’ eristics have not been observed in the Calico.arca, - The iack of significant % g
s alteration (and generally weaker mineralization) in the quartz diorite and . g‘
= quartz monzonite(?) indicates these units were in cquilibrium with the r'nineral-é §*§
;:}-" izing solutions which precipitated the iron and copper, . S 2 iﬁ
f.r‘,@x-k____j‘g_i lack of significant mineralization in:drlll holes ‘NC-—l,‘{!C-—B and _CA:-7 <KX,
%7, @nd thesharp cut off in the I.P. response indicate a major sulfide system is N
¢V not to be expected mETth, east or soutlidf the arca drilled. The skarn zone
%¢  haS Apparenkly been dowvndropped to the west by the bordér fault. Hole CA-8,
p_ffz,j“fsﬁiled in the hanging wall of this fault, did not penetrate pre-mineral rocks gl
n s nowever, the sizcreased intensity of mineralization_in_hole CA=2 suggests C(’Pm%é;";w
, {4 “ineralization “ecreases to the west. _ ' °r
A sy B, The only area in which a porphyry copper deposit could occur in the Calico
L 7 1i11s appears to be withing the hanging wall of the border fault west of drill
J2%7 T “Sholes @A;g)andf A—?. The results of drill hole CA-8 indicate depth to pre-
_-nmineral rock in this area may be cxcessive, although an isopachous map of
o uree Tost-mineral cover suggests the cover thins to the norbh. Drilling in the . mcﬁ(f
’ .~hanging wall of the border fault miy outline additional tonnages of i‘ror‘:— e r{:r""‘lf"
s GOppPer, skarn type mineralization. /,_,..&‘{f“.‘q-ﬁi;'_’_‘r&‘—_ﬁb”;is, ff& SKRTLL s
' It is concluded there are no data indicating aQuorphyry_copper deposit is
o Fresent in the Calico Hills. The mineralization interpreted in the Calico drill

. (42721 holes ig enterpreted to be of the "contact metasomatic" iron-copper tyvpe similar
Ly 30240 several other such occurances in westorn Nevada, none of which appear to be
otd T L lrelated to a porphyry coprer system, It is recommended that no additional
:gw“iﬁi@.drillinr{ be done in the Calico llills Lo(Lest :fm"a porphyry copper system.
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OCCIDENTAL MINERALS CORPORATIQN
i 4073 WEST 44TH. AVENUE

. WHEAT RIDGE, COLORADO U.5.A. 60033 -

TELEPHONE IJOJI 421.9440 - \"
iames y Anderson_is s DATE: May 18, 1970
John H Volé* focp

sUai'Ecr._ 3

: AR 5
Thevfbllowing data was obtained from Sam Sargls, by R L.'Redmond’and furnish ¥
to me in!strict confidence,’* Mr, Sargis is reluctanb to talk with: ‘me, but:opens’
-up to. Hr. Redmond with '%}’tle bit of information at a time, -

Dle in evaluatlng the Calico potentlal remainSjto b

o 1
e : o ; . :

. 1o The hanging wall~ indlcated higher copper values.
grade copper. butrlt 15 present

4, Width: of the skarn Zone is 2000' to 4000

West ; :
. 3. Thelore bod:.es (in a strict sense) are not clustered’ around an __intrus ve
., .. (at least with the information now available) but are ‘segements; of. a*single
.~ .- ore body that has been offset by a northeast strlklng southeast dipping#l5

fault

Le The_sulphides are all beneath the. Magnetic enclosure,
;t,(the 1ntens;ty;was‘not stated)

s 5;€The drilllng has. encountered fresh diorlte on the’ flanks
_of the ore bodies that, shoufno alteration of any type. e o

YR

:Holes'drilled,intoTthe diorlte, nearly on the contact,
- showed copper’ maneralizatlon, but not far from the g
sedlmentary contact. '

:250' centers.{-

8. No,sulphldes were . found that are not beneath the magnetlc closur e
1-;*5near ‘the flank of ‘the magnetlte.-u (see note #h) i

9; The hostJrock is Lunlng
'_dikes, sills, etc..i*

”110 Vertical size of the area is unknown but the lateral extent is se?eral'
thousand feet in roughly a tabular shapo.,_dfi» i

o Xl g JHV comments - No#explanatlon of the:northeast ore body is available atntﬁ
Fe - present time, ~ U.$. Steel has apparently not drilled the blank:spacs between;
Sl g the southwest and northeast ore bodies to determine if a quartz: monzonite
intrusive exists,. Perhaps the NE ore body is the other flank of a skarn
zone, trendlng northwest through the Lyon area,
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On December 18, 1965, in a conference between S. G. Sarzis
and W. L. Wilson in Reno, Nevada, the possibility of a joint-
venture on the Lyon Property of Columbia Iron Mining Co., a wholly
owned subsidiary of U. S. Steel Co., between U. 3. Steel and
aeaxétxeek Myning Co. was discussed, and the following pertinent
facts were brought out:

l. U. s. Steel has already been approached by ASARCO,

U. S. Smelting, Refining & Mining Co., Utah Construction & Mining
and one other unknown mining company relative to this subject.

2. A "Go" decision has not been made by U. S. Steel on this
property. It is being considered vs the "Rex" property in Socuthern
Utah, which is a higher grade iron deposit, but with no copper
values present. In the matter of overall ‘economics, the Lyon
deposit is probably slightly ahead, but all metallurgy and cost
factors for the Lyon have not yet been determined. A decisioﬁ
will likely be forthcoming in éEout two years to put one of these
properties into production.

3. The Atlantic City mine of U. S. Steel in Wyoming is
supplying the primary feed for the Provo works of U, S. Steel,
bﬁt this is in the form of a high silica content pellet, and it
cannot be made into a larger pellet, which would be more desirable,
because of metallurgical considerations. The Lyon deposit appears
capable of supplying a larger pellet, with much lower silica content,
because of the carbonate content of the host rock.

4. Their Cedar City mines, in Southwestern Utah, are nearly
exhausted, which will leave a deficiency in the ore supply at the
Provo works.

5. U, 8. Steel has done some drilling beyond the limits of
the magnetic highs on the Lyon property, primarily spotted on

IP anomalies, and have encountered some copper in this drilling.




In general, this copper is of higher grade than in the magnetite zone,
but little of this type of drilling was permitted by the company.

6. There are IP anomalies around the periphery of the iron
that could be large copper targets in skarn or possibly even
porphyry copper targets.

7. u. S. Steel management may be amenable to a 301nt venture
wherein Be&f—G;eek would do further exploration at Bear—ereekLs
expense, primarily seeking copper. If a satisfactory cre body
were developed, then Be&f—cfeek would be the operator and profits
would be shared on an equitable basis. If ores containing both
iron and copper were mined, they would be milled and the iron
concentrate made available to U. S. Steel, at a price to be dgreed
on (this would have to be less than U, S.'Steel‘s_cost of mining
and concentrating the iron irrespective-of the copper content).
Three situations are possibilities: A.--mine known iron-copper
orebodies, with Bear Creek taking copper concentrates and USS taking

M‘&ﬂ; G
iron concentratesv\ B.~--discovering new iron-copper ore bodies and
mining as above in A. C.~--discovering new or further developing
already discoveredvcopper deposits, particularly in light of the
reborted IP anomalies and favorable results obtained drilling some

of these, with a split of profits.

An arrangement SLCh as outlined above would seem to be advant-
ageous to both Bear—Efeek and USS, as it could materially aid their

decision to put this property into production instead of the Rex.

B Creek probably would be better ablgﬂ;g_useatae—toppér concentrate

than other copper ¢ anles*beeaus r smelter situation at
BEr omp eof their S e Bleum n

McGrl‘I'/

Note: It was not discussed in this meeting, but it is felt that
USS owns this'property outright, with no royalties owed to anyone.

W. L. Wilson




. Mp. Bi11 Wilson
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JOBERT E. HOLT
Consulting Geocloglst
G415 Panorama Road

Tucson Arizona

85704

September 1, 1966
t
Mr, Acbert Hedmond
Manager ,
Wallcer=Martsl Mining Company
1080 Pine Ridge Drive
Rene, Nevada
Re: Mineralization = Calico Devosit

Cear Zcb:

3ome thought should be given to the age of the mineral-
ization of the Calico deposit and its structural setting.

From what 1ittle we know of its characteristics they
ere simller to those of the Lyon deposit and possibly the min-
eralization i3 of the same age, Both deposits are completely
different from the Yerlngton deposit and may or may not be of
the same gge. At Yerington the ore is intimately associated
with a cretaceous age quartz monzonite porphyry and only rarely
i3 found to transcend the porphyry into the intruded rocks.

The ore at the Lyon deposit is in dkarn and hornfels
and the entire ore bearing horizon has been highly altersd and
flooded with siliea. As far as we know the ore bearing horizon
is in s metamorphosed zZone which has also bsen flooded with sii-
ica. The Lyon ore 1s closely assoclated with a monzonite por-
phyry similar to the ore besaring porphyry at Yerington. T e

rphyry that outcrops northwest of the Calico but as far
ag never been encountered In the main Calico
drilling.

The ore bearing units at the Calico are thought to be
alightly metasomatized quartzites, altered dicritic rocks and
metasomatlized calcareous gquartzites or impure carbonates. It
i1s entirely possible that this 13 a highly altered and metasoma-
tized section of the Excelsior formation. I realize that 1ittle
i1s known of the Excelsicr formation and that considerable cone
troversy exists about 1t being present in this area. However,
the units encountered in the Calico drilling appear to be meta-
morphosed equivalents of Excelsior (?7) units which I have mapped
in ®Poth the Gillis and Wassuk ranges.

Within several of these areas the Excelsior is mineral=
ized. Nowhere have I encountered as much metasomatism or silica
£looding within the Excelsior as is present at the Calico. In
one aresa, the Granilte-¥ountain View district, this phenomenon
1s present to some extent and I have sent a suite of samples to
D. Morton for thiA~ sectioning and study.



¥, Robert Redmond
" Walker=Martsl Mining Company -2 - 5/1/66

" In all probability the three deposlts, the Lyon,
Yerington and Callco, sre of nearly the same age. It 1s
doubtful that the "plumbing" of the trrsa 1s in any way
connected. Genetlcally they are protely related ta the
same gZroup cf Intruasives which apparsatly are not directly

~ correlative with the Slerra activity as has been suggested
for the intrusives In the Wassuk and Gillis ranges., I say
this bscause, generally speaking, very few significant ore
bodfes have teen found with these Sierra lntrusives. If the
intrusives related to these ore bodles are significantly dif-
erent from the 3ierra intrusives, sn abllity to recognize
them could be a zignificant prospecting tool.

The Wassuk intrusive is gquite variable and is prcbavly
a composits of multiple intrusions contamlnated by having
ssaimilated large blooks of Excelslor (?) formation. If the
characteriatics of the ore besring intrusive were known 1%
ight bes possible to sort 1t out from the maln Wassuk massif
and help focus our exploration activities. Because of this
I strongly recommend more than section work on the Calico cors;

\U)aome on the Hottentot srea, and because of the nature of the
mineralization, some from your W. C. holes., In addition,
emphasis should be placed on determining at least the relative
sge of the mineralization at the Callco, Hottentot and W.C.

[j sress. In fact, I, personally would consider having an age
/determination done on the Callco rocks with the knowledge that
the date obtained would te more helpful in exploratiocn for

| another deposit rather than in exploring the Calico.

Sincerely,

Cot—

REH/g Robert E. Holt
CC: Mr, Bill Wilson

2685 Thomas Jefferson Drive

Reno Nevada
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JOHN S. SUMNER

728 N. Sawtelle
Tucson, Arizona 85716
January 14, 1967

Mr. R. L. Haxby
5550' N. Maria Drive
Tucson, Arizona 85704

Dear Ron:

The laboratory results of the susceptibility measuring program are
enclosed. I have checked over the data and calculations, and they
are in order.

You probably recall that the magnetic susceptibility of pure magne-

tite is roughly 0.3 emu/cc which would show as 300,000 on the

enclosed table because of the factor 10 . Thus if the relationship of
susceptibility to magnetite content of a rock were completely linear, =
sample CAl 1641" with a susceptibility of 130,000 x 10-6 emu/cc

would mean that this specimen has about 44% magnetite by volume.

By analyses of this sort, specimens can be speedily and economically
rough-assayed, once the procedure is set up. Accuracy of this assay
technique can be judged by comparison of susceptibility with the

estimated magnehte content given in Table 1 of my report of November

25, 1966.

Susceptibility-to-magnetite relationships are of course not quite linear;

this seems to depend mainly on geologic factors such as grain size and (
foliation. However within a particular rock type an empirical correl-
ation within acceptable limits usually can be reached,

Comparison of actual susceptibilities as shown on the enclosed table,

with the assumed value used in the interpretation of my November 25, 1966
report, is generally within 10 percent. Thus geophysical interpretation

of size and grade of the Calico magnetite body is supported by these

laboratory measurements. Magnetic remanence and sampling interval
remain as the major uncertainties,

If you have any further questions or comments on this work, please
call me.

Best regards,

Encl: ‘i | = GL\ w2
ce: Ra Mayberry' J S. Sumner e
A -

——isia "



MAGNETIC SUSCEPTIBILITY VALUES FROM THE

CALICO AREA, MINERAL COUNTY, NEVADA

CAl1 3200' (2 and b)

CAZ 2661'

CA3 1941!

CA3 2875'

CA3 3055'

CA3 3085'

CA3 3414

CA3 ?

CA4 1423'

CA4 2114

CAs 1330'

C

H U o w p»

A5 2150!

(by CA2)
(by CAl)
(on CAl)
(N of CA?)

(Ridge)

Susceptibility x I.O6

in emu/cc

130,000
161,500
29,800
45

48

746

850
4,320
l,62b
29,400
120, 700
120
73,000
34,400

127,000

1,030
785
210
123

168

Geomagnetics Laboratory
University of Arizona

January, 1967




728 N. Sawtelle
Tucson, Arizona 85716
. November 3, 1966

" ' My report "Analysis of Geoghw'-_sicémi?ﬂthe Walker River
Bﬂsﬁmtlon"-- Minersl: County, Ne_ " is,.‘enclosdp.":-r % o SO
- summarizes my thoughts and opinions arfter reviewing the

available geophysical exploration data.

7 Our laboratory processing of. the core and rock sam
from the'Walker Reservation is not yet completed. = I wlll
~forward this information to you about the middle of:  November

-and 1t will be an appendix to this report

= C ragnetite deposit. appears to be fairly
"‘cont_inuous,.:"Judging':bfroxg_ the magnetic data, all the way fro
CA-3 to CA-4, with a ‘minor offset or dike about 1000 feet.
_northwest. of CA-L and CA-5.. .The variability slong strike
.Should be about: theisame as that encountered down-dip in CA-
.and - The average width of the deposit seems to average:
' feet as calculated from the magnetic anomaly,
bl aad B e el ¢

= Pubure drilling on the Calico iron deposit w be s
more- to develop tonnage and grade,. rather than for discovery.
-Perhaps the southeast end should be investigated first, to see
if“the copper trend has any sort of pattern. Direct geo- '
. physical Prospecting for the copper found by hole. CA-3 does
- - not seem feasible at. this time.. This better grade matertal i:
-+ of course, over one-half mile below the surface, and the zone
" does not have any particularly distinctive properties which -
are definitely amenable to geophysics. The laboratory physical
- property studies of these specimens will be well worth noting.

e Ifyou have any 'Eﬁe:étigﬁs 'or':t;:-ciﬁﬁnént's_-‘e:ﬁéﬁt? thisreport :
Please let me kmowe. f -oanici s il gl it ne s
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TELEPHONE 744-3581
AREA CODE 303

1498 SOUTH LIPAN STREET
DENVER, COLORADO 50223

October 28, 1965

‘i_
|

Mr, Robert E. Holt

Bear Creek Mining Company .
3075 Mill Street

Reno, Nevada 89502

Dear Bob:

Re: Walker River Area, Necvada

Enclosed are two copies of the I.P. data for the
Hottentot and Calico areas. A brief memo will be written
covering the test lines,

Sincerely,
[
T30

Robert A. Sultzbach

RAS:1jt

Enclosures: Line 1, Calico Area - 1000-foot dipoles
Line 4005, Hottentot Area - 300-foot dipoles
Line 400S, Hottentot Area - 200-foot dipoles

cc: R. E., MacDougall
C. G. Schwenk
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Memorandum to R. L. Redwond From: W. L. Wilson

Jubiect:  Down the hole I[P Measurements by Bear Creek Mining Co. On Calico.

Date: July 29, 1965

On July 5, 1966, Ton Nettlebeek, Districk Geologist for 3Bear Creek
Mining Co. delivered to W. L. Wilson the down-the-nole IP and Resistivity logs

which they had run on the Drill Holes CA 1 and CA 3, copies of which are attached.

CA 1 This hole was surveyed from 1370 to 1510'. The bottom of the casing was
at about 1220'. He reported that CA 1 was dry and that they had to use sponges
around fthe electirodes to make contact with the walls of the hole. Their zeo-
ohysicist felt that the data was good to 1510', and below that the sponges
hung up on the walls and/or did not make adequate contact to take the measurements.
The hole was probed to 1900' and was open. They felt that they could make
measurements in the future below 1510' if the hole were re-filled with fluid.
The cutstanding electrical feature of this hole insofar as they were able to
make the measurements, is a strong resistivity contrast in the zone 1470-14C0.
Below this, the resistivity is extremely low, on the order of 1 ohm-foot.

Above this zone it was on the order of 8 to 10 ohm-feet. PFRE's were from

5 to 9 throughout the zone of measurement.

CA 3 This hole was surveyed from 2300 to about 2500'. The bottom of the
casing is about 2200'. All resistivities were on the order of 1 ohm-foot
or lower. The lowest was 0.3 ohm feet. PFEs were moderate, considering
the tenor of mineralization, ranging from about 2.5 to 11%. All measurements

in this hole were taken in the ore zone.

The geophysicist who performed the field work (Jerry Van Voorhis)

stated that the PFEs would be about 30% higher if they had used the set of
frequencies used by McPhar in their surface IP work in this area (0.05 and 1.25

c¢/s in contrast with the set of 0.1 and 1.0 ¢/s used by Bear Creek).

R

7 . 7 ’ o

=
=l

- Wilson
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SPEED MESSAGE

0 ACRCY FROM ﬂ LI

suslEcT__—LNFO O BEAR CREEK. . 3 _
— __DATE U.{J-«-Jc. G 19.66

1
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M o ‘;’/L-Ji_ ~ s a4, @w&q be. oA~
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fualiaTion. oF Dbl BOLE Doin GV CALICO PROSPRESE LG GE SEPIIGIR F. 1555

wle Dadie Lrbe ilole epth Trne
Yo fennbkion Started womp LelLed Diam.. fromn e} brillings
LR 5 Hov 15 51 0 10! Rotary
5 q/;‘lu 10! 3351 lotary
o 2 - -~
5 T/84 3351 320" ohary
1 Dec 65 boz/4n 320 1332 otary
S oTen 55 19 Feb &9 RE HE R A Core
wl A5 1 Aug A5 3% 25kot ore
Jo-T 2 Mar 5% {3 O 10! dotary
17 Mar 65 % /e 10 1100¢ Rotary
21 Mar 55 4 Vay &6 HX . 1100t 2305 Core
CA-3 19 Mar 56 6" 0 10f Eotary
9 Apr 65 5 1/an 10t 14625¢ Rotary
L May 866 - ‘ NX 1525'  2155' Core
5 Jul 66 Y 2155  3hpp! Core
Ca=b 2 May 65 28 May 66 & 178" 0 1110' Rotarsy
30 Jun 66 3 Aug 65 X 1110'  2h39! Core
CA-5 12 FMay 56 23 May 66 5 1/8" O 1300' Rotary
1 Sep 45 current MY 1300" Core
L]
Ti-h 2% Jun 66 9 Jul 46 5 1/8" o 1kyse Rotary
17 Aug 66 current NX 14150 Core
e R0, 1L Jul B4 21 Jul 65 5 1/8" 0 Loat Rotary
26 Jul 56 15 Aug 56 - NX . haBy 15710 Core
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CororaDno ScHooL oF MINEs REsEarRcH FounpAaTIiON, INC.

GoLpeN, CoLorADO 80402

March 17, 1966

CSMRF Project No. 260211

Mr. Robert L. Redmond
Walker-Martel Mining Company
1080 Pine Ridge Drive

Reno, Nevada

Deor Mr. Redmond:

The purpase of this letter is to give you a progress report summarizing the informa-
tion we have obtained to date on your iron-copper ore from Nevada. We have
completed petrographic work for mineral identification, head analyses, Davis tube
tests for mesh of grind-grode of concentrate relationships, ond a few exploratory
flotation tests. The latter are concemed with sulfur reduction in the mognetic
concentrate and recovery of copper.

The sample for the initial test work was prepared o an approximate composite,
Each 10-foot increment somple was split in half using one split for the compotite.
We did not we equal weights of each interval somple because this would result in
a composite too small for the planned test program. The weight of some increments
was very small. We can prepare a weighted composite for a final process check
later in the work if this seems odvisable. :

The petrographic work confirmed the presence of magnetite, chalcopyrite, pyrite,
and pyrrhotite. Typical gongue minerals such as augite, calcite, feldspar, etc.,
are present. Ninety-eight per cent of the magnetite is liberated at 150 mesh;
however, some gangue minerals remain locked in the mognetite at this size.
Chalcopyrite grains occur in sizes approximately minus 150 mesh,

WERY ISDESTRY RIS ame



Mr. Robert L. Redmond
Walker-Martel Mining Co.
Poge Number 2 '
March 17, 1966

Chemical analysis of a heod sample gave the following:

Fe 46.8 %
Cu 0.059 %
S 3.08 %
P 0.03 %

These results-indicate a very encouraging iron content but much lower copper
content than some ores of this type in Nevada. It is likely that odditional drilling
will demonstrate a higher copper content; occordingly, our test progrom will in-
clude studies for copper recovery although for this particular sample the copper
economics are questionable.

The first group of tests were designed to determine the mesh of grind—grade of

iron concenfrate relatiomhip obtainable by magnetic separation. This comsisted
of a series of three Daovis tube tests in which the mesh of grind was varied from a
nominal 35 mesh to a nominal 200 mesh. Laboratory notes on the three Davis tube
tests are ottached. The results moy be summarized os follows:

Maognetic Mognetic Concentrate

Weight Concentrate Chemical Analysis Per Cent
Davis Tube % Weight te Cu S Recovery
Test No.  Passing 325 Mesh % % % % Fe
1 28.9 67.8 62.4 0.016 2.58 89.5
2 56.6 59.5 67.8 0,006 1,92 85.0
3 85.6 59.2 69.4 0.005 2.52 86.4

These results demonsirate thot satisfactory concentrate con be made ot a grind of
about 55 per cent minus 325 mesh. [t is possible that a litHe finer grind may be
necessary for satisfactory pelletizing. lron recoveries appear to be satisfactory
since the ore contains other iron=bearing minerals such as pyrite, chalcopyrite,

and pyrrhotite. The drop in sulfur content to 1.92 per cent obtained in Test No.

2 may not be significant; we plan to check this later, At present, we are assuming
the magnetic concentrate will contain about 2.5 per cent sulfur.



Mr. Robert L. Redmond
Waiker-Martel Mining Co.
Page Number 3

March 17, 1946

[

A petrographic examination will be mode to determine the nature of the suifur in
the magnetic concentrate. Presumcbly it is pyrrhotite, but it jsdmpartant to de-
termine whether it is liberated or not. In the meantime, we are procseding with
a few exploratery flototion tests. We plan to make preliminory studies of verious
treatment.schemes such o (3 a bulk wifide flotation befors magnetic separation
foilowed by salective flatation for a comper cancentrate, and (b) magnetic seca~
ration foilowed by flotation of the nonmagnetic product for @ comper concenirate
and flotation of the magnetic product for pyrrhotite removal.

Considercble variations are possible within these two broad cctegeries. At the
present time we do not have pragress on flotation work fo report.,

Our experience with are of this type has shown that high sulfur in the mognetic
concentrate resulting from the pressnce of pyrrhotite can be a difficult problem.
Selective flototion offaa: is not too efficient ond cen result In Importont Iron
lomes. I our preliminary flotation work is unsatisfactory, we belleve consider-
ation should be given to a study of sulfur removal during pellet firing. We hove

the necesimry equipment to perform pelletizing operations, ond to Iwestigate
sulfur removal with respect to voriations in the pellet firing process.

Yours very truly,
e

L C.. Mcr!uchor, Manager
Metallurgical Division

BCM:ebh
enclosures: Davis Tube Tests No. 1, 2, and 3.

cc: Mr. T. B. Courseimen
Mr. H. E. Roberis
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QLCCRTPTION OF SAMPLE OF CALICO ORE SUBMINIED TO COLORADO SCHOOL OF
HINGS QESEARCH FOUNDATION, INC., FOR METALLURCICAL TESTING.

The basic sample for this work was obtained by a vertical drill test,
designated drill hole CA-1l, located on the magnetic anomaly on the Calico

pect. This hole was drilled by rotary technigues from the surface to

o
%]

8
1332', and was continued from 1332' to 2540' with NX wireline core drilling

technigues. Core recovery was in excess of 05% throughout the hole. The core
g g

was placed in core boxes, and the mineralized vortions were split longitudinally

o~

th a hand core splitter, and one-half of the core was nlaced in sample bags,

&
[¥h

eturned to the core

each identified with a unique number, and the other hzl?

)
1]

ion in the sample bags was sent to Jnlon issay Office, P. O.

[11]
L5
(o]
H
(o
o

n

Box 1528, Salt Lake Ci ty, Utah, for iron and copper assays. After assaying

the rejects from these samples were then returhed to Walker-Martel Mining Co.

in Reno.

For purposes of this metallurgical testing, the entire bags of rejects
from samples 1013R to 1050 R, inclusive, and 1101R to 1120R, inclusive,
representing the drill hole interval 1755.0' to 2286.0', a distance of 520,
were shipped to Coclorado 3chool of Mines Research Foundation, Inc., together
with instructions as to the type of testing desired. Colorado‘School cf Mines
Research Foundation is still in possession of approximately one-half of each bag of
rejects, the balance having been used in the testing. Walker-Martel has posses-
sion of the assay pulps and the other one-half of the raw core, stored in the
core boxes, which is available for further testing or examination.

All the above work was done in accordance with standard préctices used
in the mining industry, by technical personnel of Walker-Martel's staff, and
it is felt that this sample fairly represents the intervsl in the drill hole

from which it was taken.
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BECHTEL CORPORATION

ENGINEERS-CCNSTRUCTORS
TWO TWENTY BUSH STREET + =+ . SAN FRANCISCO K CALIF 94119

September 21, 1966

Mr. William L. Wilson
Walker-Martel Mining Company
100 Washington Street

Reno, Nevada

Dear Mr. Wilson: .

I was recently informed by Bob Shoemaker of your interest in the
capabilities of Bechtel Corporation to perform an engineering
feasibility study for your iron ore properties in Nevada., We

look forward with interest to your pending visit to our San Francisco
offices to meet our representatives who have had broad experience
in the preparation of similar iron ore assignments and to discuss
with you your interesting project.

As a matter of information to you prior to your visit, we are enclosing
herewith a copy of a recent brochure which we have prepared setting
forth the qualifications of the Bechtel Corporation in the field of
engineering and construction of iron ore beneficiation and pelletizing
plants. We trust this will be of interest to you and will acquaint you
with the depth and extent of our present activities as well as those of

our past accomplishments., We are very proud of our overall experience
in the iron ore industry and have had the opportunity to be of service

to the majority of the major iron producing companies in the United
States, Canada and abroad.

Thank you for your interest in Bechtel and we look forward to your
early visit, !

Very truly yours,
<7

H. C. Lynch,

Executive Engineer

it e

(0840)
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MEMORANDUM
rrom: VLW
To: Kay
Re: Miscellaneous gold prospects, Walker

River Reservation
Date: July 24, 1974

As time permits, you should make a reconnaissance

m
l—_l

(o

Calico area, as it has been reported that there were

rr

of

several shallow pits dug for gold mineralization. I think
that these are on the North side of the Calico Hills,but
they may also be on the East and West ends, and it wculd ke

a good idea to scout these out and to sample the dumps for

gold, silver, arsenic and mercury.
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jc!dlio mning Corparaﬁ on

2.

OFFICE: 591 - 25 ROAD
MAIL: P.O. BOX 2183
GRAND JUNCTICN, COLORADO 81501
PHONE: 303 -243-7806

February 10, 1978

Walker River Paiute Tribe
Schurz, Nevada 89427

- Att'n: Chairman

Re: Mineral Prospecting Permit Contract
e Number 14-20-H53-313

Gentlemen:

Pursuant to paragraph 2 of the above-referenced prospecting - .
permit covering Tribal lands, please.be advised that Idzho
Mining Corporation hereby gives notice that it wishes to apply
for leases on the following described lands: .

Township 14 North, Range 29 East: Wes £ ¢atrco Acres:
Section 31 . SE% : 160
Section 32 All ' 640

Township 13 North, Range 29 East: Calico

Section 5 All 640
Section 6 EX _ 320
Section 7 NEY% 160
Section 8 All 640
e

-

Total Acres: 2,560

Township 14 North, Range 29 East:

Section 33. Sk 320

Township 13 North, Range 29 East: LA e Eolovo

Section 3 Sk 320
Section 4 All 640
Section 9 All 640
Section 10 : All ' 640
———

Total Acres: 2,560



3. Township 12 North, Range 30 East: /%%ﬁ%&y7%7‘ Acres:

Section 1 All, except that portion
in present lease 627
Section 2 All, except that portion
in present lease 627
Section 12 W%, except that portion
: in present lease 320

Township 12 North, Range 31 East: -5%ﬂ?€f'

Section 6 All 623
Section 7 N5 318.5
Total Acreage: 2;515.5
Less 240 acres in existing lease,
Net Acreage Approx. 2,275.5

The existing Hottentot Lease, Contract # 14-20-0450~-5727,
encompasses approximately 180 acres in Section 2, 30 acres in
Section 1, and 30 acres in Section 12. As you may be aware,
the lands selected are in portions of Townships which are un-
surveyed insofar as the public land surveys go, and therefore,
according to terms of the permit, the actual description of the 2
lands to be leased will be by metes and bounds, and it will be i
Idaho's responsibility to have the lands surveyed and substantial
monuments posted at the corners thereof. The acreages noted
above for unsurveyed sections 1, 2, 6, 7 and 12 are as shown on
the Bureau of Land Management's Protraction Diagram for the
townships in question, and it is our desire that when the lands
are surveyed and posted, that we follow the protraction diagram,
so that when the lands are finally surveyed by the cadastral
engineers, the lease description will conform to the section
line boundaries which will be =stablished by such survey.

Maps are attached showing the areas encompassed by the
proposed leases. Having notified you of the desire to take
these leases under terms of the prospecting permit, we will
await word from the Bureau of Indian Affairs as to how to pro-
ceed to effectuate the actual leasing.

Yours Very Truly,
/éia“: 4442”“*“""‘7f2_ﬂ%" N IDAHO MINING CORPORATION

( Aoy peramtn) (1t 2:30pm, ?-aﬂ.—/s,/ﬂff’W

" "W. L. Wilson
WLW/3b

cc: Superintendent,

Nevada Indian Agency -y - 'L, o s ool
Stewart, Nevada 'ﬂj&z—&(’ al Tl S ('ZJQ'"/

o

and A, K. Wilson, Jr. e e DST 7
Reno, Nevada L 2 4. g%;wx4uQ<

/";ﬂ : :;/’z 4
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MEMORANDU UM

TO: FILES

FROM: WLW

RE: CALICO - CYPRUS
Date: March 22, 1979

On this date, I called Cliff Mark to see if thev might
be interested in the Hottentot/Badger area, even though they
were not going to be interested in the Calico deposits. He
said that they would not be interested in that, as they have
several higher priorities than that, and they had taken it
up @t the management committee meetiné yesterday, and decided
not to proceed with it. He stated that he had sent a letter

advising us of this, but we have not yet received it.

WLW
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Cyprus Mines Corporation 555 South Flower Street Cable Selmud Losangeles
Los Angeles, California 90071 Telex 67-4601

Telephone 213) 483-3700

March 19, 1979

Mr. W. L. Wilson, President
Idaho Mining Corporation

P. 0. Box 2183

Grand Junction, CO 81501

RE: Calico Iron Deposit
Dear Bill:

Your letter regarding the Calico Iron Deposit brings back a lot of old
memories. Memories of claim staking at midnight on an Indian
Reservation hoping the Indians would not scalp us! Followed by dozers,
drill rigs, etc.

As it turned out nobody wins a case like that. Both U. S. Steel and the
Indians lost a good finanicial opportunity to develope this expensive
target.

As you have found out, as well, it is a very expensive and long drawn
out process from an anomaly to an orebody. Even the Pumpkin Hollow,
Lyon County, U. S. Steel Deposit alcng with their high grade copper
zone is still not being mined as yet.

After a review of the Calico property and the various targets involved
our Executive Management has rejected it due to the fact it would be

a very expensive long-range project to undertake. Due to cur present
exploration budget limitations we still have to be selective and put
priorities on the new projects we select.

Maybe sometime in the future when our budgets for exploration have been
increased we could take a crack at the Calico. I am certainly convinced
you have a major mineral district under control on the Walker Indian
Reservation - the only problem is most of it is covered by post mineral
volcanics, which makes the exploration costs extremely high.

Thank vou for thinking again of Cyprus and please keep us advised in
the future status of the property.

£ Geologist and
Manager of Exploration

CAM:pr

cc:aan CYPRUS
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OFFICE: 537-A ROOD AVENUE
MAIL: P. 0. BOX 2183
GRAND JUNCTION, COLORADO 81501
PHONE 303-243-7806

September 11, 1974

Phillip M. Wright, Chief
U. S. Operationmns.

Kennecott Exploration, Inc.
2300 West 1700 South.

Salt Lake City, Utah 84104

Re: Calico Deposits, Walker River
Indian Reservation - Nevada

Dear Mr. Wright:

Thank you for your letter of September 9th, request-
ing permission to run Ip tests over the Calico deposit. As
you probably know, Bear Creek Mining Company ran some IP tests
over this deposit in the mid-1960s, and various service com-
panies have run extensive IP surveys over this deposit. Gen-
erally, it is not responsive to this method; however, your
new system, with which I am not familiar, may very well do
better than has been our experience in the past.

Also, as you may be aware, we have a similar depos-
it to the Calico, named the Hottentot Deposit, about 12 miles
Southeast of the Calico, and it is much smaller, on the order
of 5 million tons; however, it is also situated close to the
surface and varies from a modest outcrop to a depth of 4- to-.
500 feet. We have also done extensive Ip testing over this
property, and we have a great deal of drill hole information
to indicate the nature of the mineralization. This deposit,
also, virtually defies detection by IP methods used in the
past, which we attribute to various causes, the principal of
which being extremely low resistivity, on the order of 3 to
10 ohm/feet, and to the massive nature of the mineralization,
which, within the parts of the ore body which are unoxidized,
consists of pyrite, pyrrhotite, chalcopyrite, and magnetite.
Apparently, the massive nature of the mineralization is in
part responsible for the low resistivities, and in fact caus-
es almost direct shorts through the ore body.

ez



Mr. Wright
September 11, 1974
Page 2

At any rate, if you desire to test your instrumen-
tation over either or both of these deposits, we would wel-
come such a test, provided, as you offered, that we would be
delivered copies of the data which was generated. I am sure
we would also like the opportunity to discuss the test re-
sults with your geophysicist. We should be happy to cooper-
ate with you in this matter, and if you need more formal ev-
idence  of our permission than this letter, please contact me.

Very truly yours,
IDAHO MINING CORPORATION

oy LTS o

W. L. Wilson

WLW/ jw

Xc: Mr. M. D. Reagan -
Bear Creek Mining Company, 7821 E. Sprague
Spokane, Washington 99213

Mr. A. K. Wilscn, Jr.
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- _' Geophysics:
. Kennecoit Exploration, Inc. | Division
Operations.

Exploration Services Department

September 9, 1974

Mr. W. L. Wilson, President
Idaho Mining Company

P.0O. Box 2183

Grand Junction, Colorado 81501

Dear Mr. Wilson:

As you may or may not know, Kennecott has developed and is currently
using a unique system of instrumentation for induced polarization (IP)
prospecting. We have been testing this instrumentation over buried sul-
fide systems for the past several years, and I wonder if it would be pos-
sible to run a brief test over the Calico sulfide system on the Walker

River Indian Reservation in Nevada, Whmh I understand that your company
holds. '

For your background information, and in case you do not already know,
IP is a method of detecting electrically conducting sulfide minerals in
rocks. Because small amounts of sulfide (on the order of 1 wt.%) can
be detected, the technique has obvious application to prospecting for dis-
seminated sulfide deposits as well as to deposits containing higher con-
centrations of sulfides, such as skarns and massive sulfides.

What we have in mind at Calico would probably involve 1 or 2 IP lines across
the deposit, and would take 2 to 4 days. We have an IP crew nearby, and
could probably do this work before the end of September. You would, of
course, receive a copy of the data which we would generate.

Under these circumstances, would you be willing to grant approval for
this test survey? I appreciate your consideration in this regard.

Sincerely,

My ,ﬂu/ —

Phi LpM Wright
Chlef UaSi Operatmns

PMW:ss

cicy M. D. Regan
Bear Creek Mining Company

Spokane Office
2300 West 1700 South, Salt Lake City, Utah 84104 e Phone 801 -486-6911 ¢ TWX 910 -925-5624
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- ' | . Geophysics
| - Kennecott Exploration, Inc. Division
- Exploration Services Department Operations

December 3, 1974

Mr. W. L. Wilson, President
Idaho Mining Corporation

P.O. Box 2183

Grand Junction, Colorado 81501

Dear Mr. Wilson:

Attached are two copies of a brief report by Howard Ross, one of our
senior geophysicists, on our IP tests at Calico and Hottentot. I would like
to express our appreciation for your permission to conduct these tests, and
I hope that you find the results of interest.

Kennecott's IP system, which we call VIP for vector IP, is different and of
more capability from what is generally commercially available. It detects

a phase angle lag between transmitted and received signals as a measure of
the IP effect. Therefore the IP data which we are submitting with this report
are in milliradians of phase angle, where one radian is, of course, about

57 degrees of angle. To convert to standard frequency domain, pfe, divide by
about 5, and the conversion to time domain milliseconds is very roughly one--
to-one. This should allow you to compare with other IP data you may have,

As you will see from the report, we found a clear anomaly over the Calico
deposit, but none over the Hottentot deposit. Descriptions of Hottentot
mineralization would indicate that it should be an IP responder, and so lack
of an anomaly is not understood at this time.

Again, thanks for permission to do this work.

Sincerely,

Mulls fw/m!fj/ |

Phillfp'M. #Wright
Chief, U.S. Operations

PMW:ss

Enclosure

2300 West 1700 South, Salt Lake City, Utah 84104 e Phone 801-484-451) = TWX 910 -925-5624

— — ey A ——



INDUCED IPOLARIZATION TEST SURVEYS
OF THI
CALICO AND HOTTENTOT DEPOSITS-
(IDAIIO MINING CORPQORATION)
WALKER RIVER INDIAN RESERVATION
MINERAL COUNTY, NEVADA

by
Howard Ross

November, 1974
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INDUCED POLARIZATICN TIEST SURVEYS
OF Tlil:

CALICO AND HOTTENTOT DEPOSITS
(IDAIIO MINING CORPORATION)
WALKER RIVER INDIAN RESERVATION
MINERAL COUNTY, NEVADA

by
Howard Ross
November, 1974

SUMMARY AND CONCI.USIONS

VIP tests were conducted over the Calico and Hottentot magnecetite deposits

of Idaho Mining Corperation on the Walker River Indien Reservation,

Mineral County, Nevada. The KEI VIP system clearly delineated the Calico
deposit beneath 1, 300 feet of conductive overburden, recording phase values

in excess of 40 milliradians, Interpretation 'of this profile suggests that

either the deposit is shallower to the north, or a response in overlying volcanics
contrilutes to the net resparse. :

A VIP line of 200-{oot dipoles was also completed across the Hottentot deposit
with very different results. Although the deposit is quite smzall (about 5
million tons) it is shallow and should have been detected. A wealk pattern of
5-7 milliradian values in a background of 2-5 mils indicates the mineralizaiion
is essentially nonresponsive. The massive nature of the mincralization may
provide ncarly complete electronic conduction between the sulfide grains and
the’ fnagnchi te-hemadtite.

]

INTRODUCTION

In Sepiember, 1974, P, M. W sight requested and received permission to con-
duct induced polarizstion tests over the Calico and Jiolfentot deposits of Idalio
Mining Corporation. These buricd magnetite deposits are located on the Walker
River indian Reservation, Mineral County, Nevada approximately 40 and 30
miles norih of Hawihorne, Nevada (Figure 2). Sincc many previous surveys

had failed to deteet significant IP anomalies over these deposits (IElliot, 1909;
Schwenk, 1966; Wright, 1966) this was vieved as an important and demanding
teet of the KIZTU I systeny. The IP crew vas complating survey work in the
Hawincire area and vo acw mobilisation wis necessa ry to conduct the teuts.

Kennecott Exploration Services 2300 West 1700 South. St tads €y, Utah 84104 o ™ " 801 14511 e TwX 2109255624
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GEOLOGY AND MINERALIZATION

The .g-colog\,r and mineralization of the Calico and Hottentot deposits are
described in varying detail by Haxby, 1967; Wright, 1966; Lawrence and Wil-
n, 1965, In addition copies of various drill logs are aveilable as a resalt

S0
of previous evaluations of these properties by Bear Creeck.
Calizo

In the Calico area Triassic and Jurassic voleanics and sediments of the
Excelsior and Luning formations have been intruded by Cretaceous diorites

and quartz monzonites related to the Sierra Nevada Batholith., Most of the
mineralizaticn appears to be develoned in the Luning formation. Post-

mineral faulting was followed by the deposition of Tertiary felsic to inter-
mediate volcanics, erosion, and the deposition of gravels and lake dcposits

in topographically low arcas. The unmineralized volcanics extend to depths

of 1,300 feet (CA-5, CA-6), 1,308 feet (CA-1) and 1,393 fect (CA-2) benezth
VIP Line 1 2nd to 1,160 (CA-4) and 1,922 feet (CA-3) on sirike with min-
eralization away from the VIP line. Immediately beneath these volcanics :
small amouvnts of sulfides were noted in diorite or skarn with massive magnctite
generally 1,450 fect or decper.’ In holes CA-1 and CA-3 massive magnetite
intercepts with pyrite, pyrrhohte and chalcopynte continue intermittently to
depths of 3, 627 and 3, -12‘. feet respectively.

The drilling and magnetic dé.ta together indicaie a mineralized zone more

than 6, 000 foot long striking northwest, perbaps 1,500 fect wide in suboutcrop
pattern, dipping about 45° southwest and plunging to the southeast. Not all

of this volume is massive magnetite; the iron zone, not fully delineated by
drilling, may be only 800 to 1,000 fecet wide. Sulfides are often 2-10 percent
but Luo average copper grade for all holes is 0.08%. The only significant
copp01 occurrence is 130-foot secticn (2,775-2, 905 {ecet) which averages 0.79%
Cu in CA-3. The inferred iron rescrves are 272 million tons averaging 36.2%
Fe with a 25% Fe cut off grade (Haxby and Chester, 196?)

Hottentot

L
Although the general geology of the Hottentot area is the same as the Calico

Hills, few pre~Tertiary outcrops are known. Simall outcrops of a dioritic
intrusive and two slivers of metamorphic rocks associated with the intrusive
occur within the area drilled zt Fottentot. Postmineral cover includes

Tertiary quariz-latite (off, intermediate volesanic flows and Tertiary or
Quarternary malic flows and plugs. A small amount of cale-silicate rock

was intersceied in a drill hole necar the iron mineralization. The minerali-

zation occurs as pods and irreguiar lenses within the diorite and consists

of magncetite, hematite, pyrite, chalcopyrite, and traces of galeba. Mascive
magnctite-hematite was iatersceted at ('loplht‘ of 41 to 177 Joet in drill holes

H-3, -4, -5, -6 :L]ong Vil Line 1. From 60 to 110 feet of mmassive mincralization

Kennecott Exp!oratlon Services - 2300 West 1700 South, Solt Lake c.w Utah 84104 o e o aDl 436 67 o TWX 910.925.5624
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was intdéisccled by these holes often separated by zones of diorite. The
postmineral cover was dacite (I{-3) or quartz- latite tuff (H-6) which con-
tained 2-3% magnetite (Lawrence and Wilson, 1966), The total tonnage of
the 1llottentot deposit is quite small, on the order of 5 m11110n tons (W'1lson,
107-1) of more than 50% iron.

GEOPHEYSICS

The Calico and Hottentot deposits give rise to large aeromagnetic anomalics
{1, 800 aad 1,000 gammas, respectively) which were instrumental in their
discovery (Wright, 1966). No attempt is made to review the acromagnetic
1ntc1‘p1eta.!.10n in this report. -

" Induced polariZa.tion surveys have been conducted over these deposits by
McPhar Geophysics, Ltd.; Huntec, Ltd.; and Kennccott from 1266 to 1969
without obtaining on interpretalile sulfide response (Elliott, 1909; Wright, 1966;
Schwenk, 1966). Low resistivity “overburden, electromagnetic coupling,
telluric noise at low frequencies and the massive nature of the mineralization
have all been discussed as explanations for the failure of induced polarization
to detect these deposits. The present work was directed at testmg the KEI
induced pola.nza.tmn equ1pment over these deposits. '

Calico VIP

Figure 3 shows the location of VIP Line 1 at a scale of 1:62,500. VIP

Line 1 (1,000-foot dipoles) was centered approximately 60 feet north of CA-6

and trends approximately N. 20° E, (Fig. 4). The transmitted current was

between 16 and 20 amps. The VIP line and several drill holes are located in

a narrow canyon which cuts 200 to 500 feet through Tertiary volcanics. The

line crosses the axis of the magnetite deposit at 45 to 65 degrees (Figs. 3 and

4), 'The VIP data are shown in Figure 5. A very clear pha.se anomaly (over

40 milliradians) is observed with well defined cutoffs to the north and south

of the anomalous body. The removal of electromagnetic coupling effects using

our standard techniques may not be adequate for the southern half of this line

where apparent resistivities are below 10 ochm-meters. Thus the phase values

plotted for the south portion may include 5 to 20 mils of coupling for separations
- greater than 4. This is not suggested however by the fairly uniform 6 to 11 mils

of phase (n =1 to n = 6) south of the known mineralized area where apparent

resistivities vary from 3 to 13 ohm-meters. In any case a well-defined VIP

anomaly of at least 40 mils (coupling-free) has been observed.

An interpretation of these data by comparison with theoretical 3-D models
(Hohmann, 1974) presents some problems. First the profile crosses the

body at 459 to 65° rather than 90°, Secondly the known depth to mineralization
directly under the profile is about 1,300 feet, yet anomalous phase values are
recorded onn =1 and n = 2 directly over the main source. Possible explanations
are a minor, localized response in the volcanics directly above the deposit

oda
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(not evident from incomplete drill logs) or a shallower portion of the deposit
north or northwest of CA-6 but within 500 feet of the line. The large observed
phase values (25 to 40 mils) would seem to require an unreasonably high
intrinsic phase for a body more than 1, 000 feet deep. The IP data suggest a
northeast dip to the mineralization, but this may be due in part to the angle
between the strike of the deposit and the direction of the IP line.

Hottentot VIP

The location of the Hottentot test VIP line is shown in Figure 6. The line

is centered 100 feet southeast of H-3 and trends approximately S. 75° E,
across H-6. A two-hundred-foot dipole spacing was used because of the
small size and shallow depth of the deposit. The transmitted current was
between 9 and 15 amps. The data are shown in Figure 7. The entire range
of phase values is 2 to 7 milliradians which is considered low even for
'background.' The only suggestion of an IP response is the 5 to 7 mil pattern
beneath the drilled area and this is not interpretable. Even the 2-5% mag-
netite reported in rhyolite tuff from 0-177 feet in H-6 does not give a response.
The apparent resistivities vary from 8 to 43 ohm-meters and should not
prevent detection of any significant IP response which may be present. The
best explanation for the lack of an IP response would seem to be the very
massive nature of the mineralization (often more than 50 percent iron as
hematite and magnetite) which may result in almost continuous electronic
conduction, even between sulfide and oxide mineralization. Electromagnetic
coupling, telluric noise, and signal strengths presented no problems in VIP
measurements at Hottentot. ' '
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0- Kennecott Exploration, Inc. Division
Operations

Exploration Services Department

December 3, 1974

Mr. W. L. Wilson, President
Idaho Mining Corporation

P.O. Box 2183

Grand Junction, Colorado 81501

Dear Mr. Wilson:

Attached are two copies of a brief report by Howard Ross, one of our
senior geophysicists, on our IP tests at Calico and Hottentot. I would like
to express our appreciation for your permission to conduct these tests, and
I hope that you find the results of interest.

Kennecott's IP system, which we call VIP for vector IP, is different and of
more capability from what is generally commercially available. It detects

a phase angle lag between transmitted and received signals as a measure of
the IP effect. Therefore the IP data which we are submitting with this report
are in milliradians of phase angle, where one radian is, of course, about

57 degrees of angle. To convert to standard frequency domain, pfe, divide by
about 5, and the conversion to time domain milliseconds is very roughly one-
to-one. This should allow you to compare with other IP data you may have.

As you will see from the report, we found a clear anomaly over the Calico
deposit, but none over the Hottentot deposit. Descriptions of Hottentot
mineralization would indicate that it should be an IP responder, and so lack
of an anomaly is not understood at this time.

Again, thanks for permission to do this work.

Sincerely,

Yol g4~

Phillfp'M. Wright
Chief, U.S. Operations

PMW:ss

Enclosure
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INDUCED POLARIZATICN TEST SURVEYS
OF TIIE
CALICO AND HOTTENTOT DEPOSITS
(IDAIIO MINING CORPORATION}
WALKER RIVER INDLAN RESERVATION
MINERAL COUNTY, NEVADA

by
Howard Ross
November, 1974

SUMMARY AND CONCLUSICNS

~ VIP tests were conducted. over the Calico and Hottentot magnetite deposits

of Idaho Mining Corporation on the Walker River Indian Reservation,

Mineral County, Nevada. The KEI VIP system clearly delineated the Calico
deposit beneath 1, 300 feet of conductive overburden, recording phase values

in excess of 40 milliradians. Interpretation of this profile suggests that

either the deposit is challower to the north, or a response in overlying volcanics
contributes to the net respons :

A VIP line of 200-foot dipoles was also completed across the Hottentot deposit
with very different results.. Although the deposit is quite small (about 5
million tons) it is shallow and should have been detected. A weak pattern of
5-7 milliradian values in a background of 2-5 mils indicates the mineralization
is essentially nonresponsive. The massive nature of the mineralization may
provide necarly complete electronic conduction between the sulfide grains and
the magnetite-hematite.

INTRODUCTION

In September, 1974, P. M. Wright requested and received permission to con-
duct induced polarization tests over the Calico and Hottentot deposits of Idaho
Mining Corporation. These buricd magnetite deposits are located on the Walker
River Indian Reservation, Mineral County, Nevada approximately 40 and 30
rniles north of Hawthorne, Nevada (Figurc 2). Since many previous surveys

had fziled to detect significant IP anomalics over these deposits (Elliot, 1969;
Schwenk, 1966; Wright, 1966) this was vicwed as an important and demanding
teet of the KET1D2 system. The IP crew was completing survey work in the
Hawthorne area upd no new mobiliszation wes necessary to cenduct the tests.
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GEOLOCGY AND MINERALIZATION

e The gcology and mineralization of the Calico and Hottentot deposits are
described in varying detail by Haxby, 1967; Wright, 1966; Lawrence and Wil-
son, 1965. In addition copies of various drill loys are aveilable as a result
of p_revious- cvaluations of these properties by Bear Creelk.

Calizo

In the Calico area Triassic and Jurassic volcanics and sediments of the -
Excelsior and Luning formations have been intruded by Cretaceous diorites
and quariz monzonites related to the Sierra Nevada Batholith. Most of the
mineralization appears to be develoned in the Luning formation. Fost-
mineral faulting was followed by the deposition of Tertiary felsic to inter-
medizte volcanics, erosion, and the depocition of gravels and lake deposits
in topographically low areas. The unmineralized volcanics extend to depths
of 1,300 feet (CA-5, CA-6), 1,308 feet (CA-1) and 1,393 fect (CA-2) benezath
VIP Line 1 2nd to 1,160 (CA-4) and 1,922 feet (CA-3) on strike with min-
eralization away from the VIP line. Immediately beneath these volcanics
small amounts of sulfides were noted in diorite or skarn with massive magnetite
generally 1,450 feet or deeper. In holes CA-1 and CA-3 massive magnetite
intercepts with pyrite, pyrrhotite, and chalcopyrite continue intermittently to
depths of 3, 627 and 3, 422 feet respectively.

=3 The drilling and magnetic data together indicate a mineralized zone more

than 6,000 feet long striking northwest, perhaps 1,500 feet wide in suboutcrop
pattern, dipping about 45° southwest and plunging to the southeast. Not all

of this volume is massive magnetite; the iron zone, not fully delineated by
drilling, may be only 800 to 1,000 feet wide. Sulfides are often 2-10 percent
but the average copper grade for all holes is 0.08%. The only significant
copper occurrence is 130-foot section (2, 775-2, 905 feet) which averages 0.79%
Cu in CA-3. The inferred iron reserves are 272 million tons averaging 36.2%
Fe with a 25% Fe cut off grade (Haxby and Chester, 1967).

Hottentot
: 1

Although the general geology of the Hottentot area is the same as the Calico
Hills, few pre-Tertiary outcrops are known. Small outcrops of a dioritic

_ intrusive and two slivers of metamorphic rocks associated with the intrusive
occur within the area drilled at Fottentot. Postmineral cover includes
Tertiary quartz-latite tuff, intermediate volcanic flows and Tertiary or
Quarternary mafic flows and plugs. A small amount of czlc-silicate rock
was intersected in a drill hole near the iron mineralization. The minerali-
zation occurs as peds and irregular lenses within the diorite and consists
of magnctite, hematite, pyrite, chalcopyrite, and traces of galeha. Massive
magnetite-hematite was intersccted at depths of 41 to 177 feet in drill holes
H-3, -4, -5, -6 along VIP Line 1. From 60 to 140 fcet of inassive mineralization
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was intersected by these holes often separated by zones of diorite. The
postmineral cover was dacite (11-3) or quartz-latite tuff (FI-6) which con-
tained 2-3% magnctite (Lawrence and Wilson, 1966). The total tonnage of
the Hottentot deposit is quite small, on the order of 5 million tons (Wilson,
1974) of more than: 50% iron.

GEOPEYSICS

The Calico and Hottentot deposits give rise to large aeromagnetic anomalics
(1,800 aad 1,000 gammas, respectively) which were instrumental in their
discovery (Wright, 1966). No attempt is made to review the acromagnetic
interpretation in this report.

" Induced polarization surveys have been conducted over these deposits by

McPhar Geophysics, Ltd.; Huntec, Ltd.; and Kennecott from 1966 to 1969
without ebtaining an interpretable sulfide response (Elliott, 19¢9; Wright, 1966;
Schwenk, 1966). Low resistivity“overburden, electromagnetic coupling,
telluric noise at low frequencies and the massive nature of the mineralization
have all been discussed as explanations for the failure of induced polarization
to detect these deposits. The present work was directed at testing the KEI

“induced polarization equipment over these deposits.

Calico VIP

Figure 3 shows the location of VIP Line 1 at a scale of 1:62, 500.. VIP

Line 1 (1, 000-foot dipoles) was centered approximately 60 feet north of CA-6
and trends approximately N. 20° E. (Fig. 4). The transmitted current was
between 16 and 20 amps. The VIP line and several drill holes are located in

a narrow canyon which cuts 200 to 500 feet through Tertiary volcanics. The
line crosses the axis of the magnetite deposit at 45 to 65 degrees (Figs. 3 and
4), The VIP data are shown in Figure 5. A very clear phase anomaly (over

40 milliradians) is observed with well defined cutoffs to the north and south

of the anomalous body. The removal of electromagnetic coupling effects using
our standard techniques may not be adequate for the southern half of this line
where apparent resistivities are below 10 ohm-meters.  Thus the phase values
plotted for the south portion may include 5 to 20 mils of coupling for separations
greater than 4. This is not suggested however by the fairly uniform 6 to 11 mils
of phase (n = 1 to n = 6) south of the known mineralized area where apparent
resistivities vary from 3 to 13 ohm-meters. In any case a well-defined VIP
anomaly of at least 40 mils (coupling-free) has been observed.

An interpretation of these data by comparison with theoretical 3-D models
(Hohmann,. 1974) presents some problems. First the profile crosses the
body at 459 to 65° rather than 90°. Secondly the known depth to mineralization

.directly under the profile is about 1,300 feet, yet anomalous phase values are

recorded onn= 1 and n = 2 directly over the main source. Possible explanations
are a minor, localized response in the volcanics directly above the deposit

A
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(not evident from incomplete drill logs) or a shallower portion of the deposit
north or northwest of CA-6 but within 500 feet of the line. The large observed
phase values (25 to 40 mils) would seem to require an unreasonably high
intrinsic phase for a body more than 1, 000 feet deep. The IP data suggest a
northeast dip to the mineralization, but this may be due in part to the angle
between the strike of the deposit and the direction of the IP line.

Hottentot VIP

The location of the Hottentot test VIP line is shown in Figure 6. The line

is centered 100 feet southeast of H-3 and trends approximately S. 75° E.
across. H-6. A two-hundred-foot dipole spacing was used because of the
small size and shallow depth of the deposit. The transmitted current was
between 9 and 15 amps. The data are shown in Figure 7. The entire range
of phase values is 2 to 7 milliradians which is considered low even for
‘background.’ The only suggestion of an IP response is the 5 to 7 mil pattern
beneath the drilled area and this is not interpretable. Even the 2-5% mag-
netite reported in rhyolite tuff from 0-177 feet in H-6 does not give a response.
The apparent resistivities vary from 8 to 43 ohm-meters and should not
prevent detection of any significant IP response which may be present. The
best explanation for the lack of an IP response would seem to be the very
massive nature of the mineralization (often more than 50 percent iron as
hematite and magnetite) which may result in almost continuous electronic
conduction, even between sulfide and oxide mineralization. Electromagnetic
coupling, telluric noise, and signal strengths presented no problems in VIP
measurements at Hottentot.
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