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jc{c-zflzo Mning Carinaraﬁan

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

March 9, 1979

Mr. Cliff Mark

Cyprus Exploration Comparny
555 S. Flower St.

Los Angeles, CA 90071

Re: Calico Iron Deposit
Dear Cliff:

Alan Bakewell visited Grand Junction last weekend to dis-
cuss the Northumberland property, during which discussions T
made brief mention to him of the Calico iron deposit, and
thought it would be appropriate if I brought you up to date
on the status of the Walker River Reservation properties at
this time. Our exclusive mineral prospecting permit expired
on February 13, 1978. Prior to that time, we had applied for
leases on three tracts of land as shown on the accompanying
maps and described in the cover letter dated Feb. 10, 1978.
Two of these tracts encompassed the Calico deposit, and the
other covers the main Hottentot anomaly, and extends east-
ward to cover the Badger anoraly. The Badger anomaly is guite
interesting. It is a very small magnetic anomaly, but when
we drilled the one hole which we got down to the objective
(BA #4), we found some very significant copper values, and
highly interesting rock types. A log of that drill hole is
attached for your perusal. Additionally, hole H-100 was
drilled on the main Hottentot anomaly, about 1 mile northwest
of the Badger hole, and had good iron values, with accessory
copper from 710' to 828'. At that depth, we lost circulation,
(air-rotary drilling) and took a 3' core run from 828-831",
which assayed 52.8% Fe and .138 % Cu. We discontifiued
drilling after taking the core.

The leases which we applied for have not yet been granted,
but are caught up in the red tape of the Bureau of Indian
Affairs. We have no reason to think that they will not be
granted, as I think that they have no alternative, unless they
can show that there are overwhelming environmental considerations
that mitigate against the lease. The only flvy in the ointment
in the overall picture on the reservation is relatively mincr,
and that is that the BIA has taken the position that the Hot-
tentot lease has expired of its own term and they do not wish
to reinstate it. We feel this is grossly unfair, since we had



agreements with the BIA officials and with the USGS minerals
supervisor, Ernie Blessing, that so long as market conditions
for iron ore were poor, we could extend the lease until the
market conditions improved. Nevertheless, if you were to
get involved in the Calico/Badger/Hottentot leases, I am
sure they would consider granting a lease on this 330 acres.
The tract which was formerly contained in our lease contains
the shallow iron/copper deposits which we called the South

Hottentot.

In view of the improved conditions of the copper market,
I thought it best that we run this by you again to let you
know that we still have control of the land, and see if it
is & target in which vou might now be interested.

Kindest Regards,

w4

W. L. Wilson

WIW/jb
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THE HOTTENTOT DEPOSITS
WALKER RIVER INDIAN RESERVATION, NEVADA

By: W. L. WILSON

April 5, 1973

INTRODUCTION

The Hottentot area was discovered, prior to the
performance of an aerial magnetic survey of the Reservation,
while conducting a reconnaissance of areas deemed geologically
favorable for the occurrence of iron or iron-copper deposits.
One such area, later called the "North Hottentot", was ex-
amined, and magnetite float that was noted in a wash was
traced approximately half a mile upstream to its source, an
unpretentious outcrop of magnetite-hematite. A preliminary
ground magnetic survey and preliminary geologic map were made,
and it was decided that the anomalous conditions present were
indicative of a favorable exploration target. Subsequent
exploration proved that multi-million ton deposits of iron-
copper ore exists at a relatively shallow depth of burial on
this property, and a potentially larger deposit in the 100,000,000
ton size range may exist at depth.

LOCATION AND ACCESSIBILITY

The Hottentot deposits are situate approximately 12
miles East of Schurz, Mineral County, Nevada. U. S. Highway
95, a primary road, passes through Schurz and access to the
property from Schurz is by improved gravel road. Numerous
Airt and rock roads give access to various portions of the
property.

The Hazen to Mina standard guage branch line of the
Southern Pacific Railroad passes through Schurz, Nevada, approx-
imately 12 miles West of the deposit. Topography is such that
a haulage road and/or a railrcad spur could be readily built
and maintained into the area of the prospect, in fact an old
railroad roadbed from Schurz to Rawhide runs within one mile
of the deposits, and could be rehabilitated at low cost if the
deposit were to be placed into production.



The local climate is typical of the arid Southwest,
with hot dry summers, accompanied by occasional thunderstorms,
and fairly mild winters, during which modest amounts of snow
can be expected. Average annual precipitation is on the order
of 5-7". Year-round operations can be maintained without
difficulty or unusual problems, based on climatic data and
ten years operating experience in the area.

Maximum topographic relief within the area is approx-
imately 250 feet, and most of the slopes are gentle. A large
portion of the area is covered with tertiary volcanics and
alluvium and building and maintenance of roads is gquite simple.

Vegetation is limited to desert varieties of low
bushes and grasses.

PROPERTY AND OWNERSHIP

The entire area of the Hottentot deposits prospect
lies within the boundaries of the Walker River Paiute Reser-
vation. Walker-Martel Mining Co., has a lease on 330 acres
covering the south and east Hottentot deposits, which it has
agreed to assign to Idaho Mining Corporation. TIdaho has ap-
plied for an Exclusive Mineral Prospecting Permit on all lands
of the Walker River Paiute Tribe, which would include the
north Hottentot deposit.

Incorporated in the permit is the sole and exclusive
right to select leases, on specified terms and conditions, on
the permitted lands. These leases run for a primary term of
ten years, and can be extended thereafter so long as minerals
are produced in paying quantities.

GEOLOGIC SETTING OF THE RESERVATION

The Walker River Indian Reservation lies in an area
of Mesozoic sedimentary, volcanic, and intrusive rocks that
are overlain by a thick section of volcanic rocks of Tgrtiary
and Quaternary age. The Mesozoic is represented by the Ex-
celsior, Luning, Gabbs, and Sunrise formations, especially in
the Gillis Range to the south, where the Excelsior is thrust
over the Luning formation by the Gillis thrust. These rocks
have been intruded by Mesozoic granitic rocks ranging in com-
position from granite to gabbro. In the northern part of the



Reservation the Mesozoic rocks are poorly exposed, being found
only in occasional outcrops along the northern extension of
the strike-slip fault proposed by Ferguson and Muller (1949,
p. 29). Most of the Reservation, except the Gillis Range and
the Black Mountain area west of Walker Lake, is overlain by a
thick section of voleanic rocks and alluvium of Tertiary and
Quaternary age. These volcanic rocks have been divided by
Ross (1961) and others as:

Pre-Esmeralda, consisting of intermediate to felsic
volcanic rocks, which are commonly altered
and mineralized.

Esmeralda, consisting of rhyolite tuffs, shales,
sandstone, and conglomerates.

Post-Esmeralda, consisting of two series, felsic
and intermediate in composition.

Late Tertiary and Quaternary, consisting of mafic
flows and intrusives.

These rocks are interbedded in the northern part of the Reser-
vation, and a study of them is being made basin by basin. As
pointed out by Ross (1961), the above division is an over-
simplification of the volcanic section.

GEOLOGY OF THE HOTTENTOT AREA

’ Although relatively few rock types are present in the
area of the Hottentot prospect, the structural relations are
complex. No Mesozoic rocks are exposed, except a small outcrop
of fine-grained intrusive in the area of the outcrop of magne-
tite, and two small slivers of metamorphic rocks associated
with the intrusive. The intrusive is fine-grained, hichly
silicified, and partly albitized at the surface, and an analysis
of the drill-hole samples showed it to be dioritic in compo-
sition. Except for this small exposure, the entire area of
interest is overlain by gquartz-latite tuff, which in part is
overlain by four distinct volcanic flows of intermediate com~
position, and all are intruded by mafic plugs, with mafic glows
in some areas. There are several small dikes, andesitic t
basaltic in composition, present in the South Hottentot area.
Lacustrine deposits of Lahontan age overlie these rocks to
the west.



The quartz-latite tuff overlying the fine-grained
intrusive in the South Hottentot area appears to show a
distinct alteration pattern, almost co-extensive with the
presumed limits of mineralization as discovered in drill holes
and as projected on the basis of magnetic anomalies; however,
this may be fortuitious, and probably represents alteration
resulting from the emplacement of dikes and nearby plugs of
basalt.

Thin sections of samples from the drill holes in-
dicated that the underlying granitic rocks ranged from gabbro
to diorite and quartz monzonite in composition., These rocks
were highly silicified and somewhat albitized in the area of
mineralization; away from the mineralized zones they showed
chloritic and argillic alteration. A small amount of calc-
silicate rock was found in one hole near the iron outcrop.

Approximately one mile to the northwest is an outcrop
of granite that contains a small amount of gold-quartz minerali-
zation, and two miles to the southeast there is an exposure
of quartz monzonite. As a whole, pre-Tertiary outcrops are
meager.

The mineralization in the Hottentot area consists
of magnetite, hematite, pyrite, chalcopyrite, and traces of
galena. The magnetite occurs as pods and somewhat irregular
lense-shaped bodies in the diorite, It appears to be geneti-
cally as well as spatially related to the diorite. Subsequent
alteration and oxidation have changed part of the magnetite
to hematite. Pyrite occurs as disseminated grains and minute
veinlets in some areas. Chalcopyrite occurs sporadically
through the ore zone, but is more frequently seen in the area
of drill hole H-6. A few grains of galena were found in the
lower part of drill hole H-1.

This area lies along the northern extension of 2
strike-slip fault described by Ferguson and Muller (1949),
Locke and others (1940), and by others. Some right-lateral
movement is indicated in the South Hottentot area, and possibly
up to 2,000 feet of right-lateral movement is indicated on the
strike-slip fault immediately south and west of the Hottentot
area. This movement has been post-Miocene in age. These
northwesterly trending faults cut lacustrine deposits of
Lahontan age in the area immediately north of Schurz, about &
12 miles to the west, and in turn are cut by northeasterly
trending faults. This faulting appears to have a beginning

i



in late Mesozoic time, and to have continued throuchout the
Cenozoic, and possibly is still active at the present time.
Both the granitic and mafic intrusives as well as the vents
for the pyroclastic material, may have been controlled by this
northwesterly trending structure.

GEOPHYSICAIL, SURVEYS

: Detailed ground magnetic surveys were performed,
together with geologic mapping of the overall Hottentot area.

An aerial magnetic survey of the entire Reservation,
flown at 500 feet above terrain, gave substantially the same
picture as the ground magnetics in the Hottentot area, with one
important difference. Even though flight lines were inter-
spaced in this particular area to achieve 1/6 mile spacing,
instead of the normal 1/3 mile interval used on the rest of
the reservation, the southeasternmost anomaly shown previously,
managed to escape detection by being between even these close-—
spaced flight lines. :

The interpretation of both ground and aerial mag-
netics in this general area is vastly complicated by the pre-
sence of magnetic volcanic rocks, highly polarized (remnance)
in certain areas, some of which are located close to the known
iron deposits. Extensive surveys using Induced Polarization,
Self-Potential, AFMAG, and ELTRAN Resistivity were performed.

; DRILLING AND ORE RESERVES

Drilling has proven the existence of three separate

deposits of iron ore, viz the North, South and Southeast Hottentot

deposits. These deposits are geologically and mineralogically

very similar to the Calico deposit, and may, in fact, be faulted

portions of the Calico, offset several miles along a right-
lateral strike-slip fault.

A. South Deposit.

This deposit has a very small outcrop, but drilliﬁé
has delineated approximately one million tons of iron ore, and
it is quite likely that an additional 1 to 5 million tons of
mill ore could be developed with additional drilling. The
deposit has not been limited in any direction. This deposit
would be mined by open pit methods, with a very favorable
stripping ratio.

Ex



B. Southeast Deposit.

This deposit is "blind", i.e. does not outcrop but
is buried by 150-200' of recent volcanics. It is a geophy-
sical discovery, with principal credit going toc magnetic
surveys. This deposit presently has proven reserves of
approximately one million tons of relatively high-grade ore
(approximately 50% Fe) with accessory copper in the range of
.10 to .20%. The deposit is open on all sides, and will
likely total 2 to 5 million tons when completely developed.
It is susceptible of open pit mining.

C. Ncrth Deposit.

The top of this deposit as shown by drilling is some
700" below the surface. It may become shallower as drilling
progresses to the east, perhaps on the order of 500'. Only
three holes have been drilled, and nd estimate of tonnage is
possible, but the magnetic anomaly over this deposit is much
larger than either the South or Southeast Deposits. Mining
would most likely have to be by underground methods, probably
block caving.

MARKETING.

The principal market for the product of this type
deposit is presently in Japan. At least one firm has been
mining, milling and shipping this type iron to Japanese steel
mills for 15 years. Five years ago that firm was quite anx-
ious to move its mill to this deposit, but terms with Occidental
Minerals, the then lessee of the deposit, could not be agreed
upon. The recent re-valuations of the Japanese Yen vis a vis
the dollar should place us in a stronger position to enter the
Japanese market.

SUMMARY

If a market for the product can be developed, at a
suitable price, this deposit can be placed into immediate
production. It will be a low-cost open pit mine. Concen- «
tration of ths ore would be by crushing, grinding and magnetic
separation, which is about the least expensive milling tech-
nigue known, both in terms of capital and operating costs.
Production would be on the order of 2,000 tons per day.



The North Deposit has a potential size, based on
geophysical surveys, of 100,000,000 tons. In addition, be-
cause of substantial amounts of copper encountered in drilling
to develop the iron, exploration for copper around the peri-
phery of the iron deposits could very likely be productive.

IDAHO MINING CORPORATION

A

W. LWILSON
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GROLOGY .

The geology of the area has beon adequately degcribed in previous
rerorts but a brief description of the sone immediately surrounding the
ore is being included in thisg report.

Outcrops of fine grained intrusive occur in the vicinity of the serieu
3 and series 6 drill holes. The intrusive ranges'f?om gabbro to diorite and
quarts mongonite in composition, The orcbody is dpparently a tactite zone
bounding the intrusive(s), probably as a replaccment of limestone or limestone
units in cither the Luning or Excelsior forma.t,_ions°

Seven of the eight series 3 holes, drilled neap station Zero on the base
line, encountered ore grade mineralization. The iron ore minerals are compose%
of magnetite, hematite and limonite., The ore body is largely oxidized,

Drill hole data indicates that the oro forms a semi-circular pattern around
hole 3E, which was barren, The ore dips to .the north and to the-south away
from the.barren area but post mineral faulting has complicated the structural
pattern so that the apparent dip.of the ore on the cast side of the barren area
is to the north and west, The average dip is about 10° except where faulting
abruptly increased the apparent dip between holes,

The drill pattern surrounding hole 6 encountered ore grade mineralization
in 4 out of 5 holes, The ore is apparently wrapping around a diorite -
quarts monzonite intrusive and is dipping £,0° norths The drilling suggests
that the intrusive originally outcropped as a stecp-sided hill and during
this time the iron sones wers also outcropping and undergoing erosion and
oxidation. The post-ore voleanic. units were laid down on this surface,

The faulting at hole 6 is less pronounced than near the series 3 holes so

the ore in this area will probably lie in a more even or consistant rons,
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Iron mineralization and ore ovutcrops ut hole 50 wnd at Lthe 20
foot shaft near hole 5 Holes 31 und 3G encountered or; ul, 20 feat
below the surface, Hole 3 penetrated an ore: zone at 41 feet hut
personal observation, at the time the hole wag drilled, showed that
the ore was first encountered at about 25-30 feet with the rotary hit.
Sudden loss of circulation prevented any return until hard ore was

found at 41 feet and the hole was cased. A soft limonite-hematite
layer protably overlies the magnetite~hematite ore in this hole.

The top of the best developed ore zone lies on a line through holes

.

3F, 3, 3C, and 3G at a depth of 0-20 feot, The bottom of this zone-

lies at a depth of 125 to 157 feet below the surface,

The ore in the series 6 drill holes lies from 168 to 424 feet
below the surface.

Ore. reserves are based on a 50 foot 8guare area of influence
around isolated holes and half the distance between holes where the
drilling is close spaced;( see figures 1 and 2 ),

TABLE 1 - Series 3 holes

\
Hole Depth Dimensions Cubic feet Tong: Grade(Fe)
3 41-126  85x90=50 = 382,500~ 9 « 42,900 58 %
171-200  29x90x50 = 130,500 § 14,900 45.5%
34 130-147 17x70x50 = 59,5002 .9 = 5611 54 +3%
33 '25-355 230x70x50 =  805,000¢ 9 = g9,u4 35.3%
3C 49-158 109x115x50 .
109x 15x50 =  108,500¢ 9 = 78,722 44.9%
3D 0-95 95x70x50 552,500 9 = 36,944 33 .5%
3F 19-49  30x80x50 120,000¢ 9 = 13,333 50 . 2%
72-135  63x80x50 252,000¢4 9 = 28,000 44 ,3%
3G 19~ 96 T7Tx95%x50 365,750¢ 9 = 40,639 51,.3%
133-151  18x95x50 85,5009 9 = 9,500 50. 4%
4 163-178  15x50x50 37,500 9 = 4,167 56 b
TOTAL 365,210 44.255 average
Randrom assays fronm drill core show minerul content other than Fe

an followa :

Cu ,05-.315%

P L08-_12%

Cr
)

07-1.36% 510, 8-21%,
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Two drill holeas (bF and LHC) ure now ready Lo ba “ored, thus
Tavimg about $1600 in rotury drill cogty. Both helag ure losyted
in a very favorable area, where the thickest ore Zone hoy hoen -
countered in previous drilling..

It is recommended that a one hole: dri]l] bProgram should commence
inmediately in order to satisfy the leage committments at g minimum
€xpenditure, Hole 6C is preferred over 6L because it is cased and
also because it lies futher within the area of hlgher magnetio influence.

The drill cost ig based on figures submitted by the Reno District
Office of Boyles Brothers Drilling Company, |

ISTIMATED DIRECT DRILL cOsT

Mobilization $ 300.00
240 feet NX @ $2.50 per foot 2280.00
Water truck - rental, driver,mileage 12 shifts 467.00
Core boxes 25 @ $1.00 25.00
Cleaning and cement time: 5 hrg, @ $17.00 85,00
Drill hole additives 36 vacks @ § 4,50 162,00
Subsiatance for 3 men @ $5,00 each - 12 ghiftg 180.00
Average drill cost of $14.58 per foot $ 3499.00
OTHER COSTS
Assays 20 @ 85,00 100,00
Sample preparation labor 50.00
Freight (samples) 20.00
Supervision 4 days @ $50.00 200.00
$§ 370.00
*TOTAL JRILL PROGRAM COST 8 3869.00
April 22, 1969 Respectfully Submitted,

e chaﬂla.j%!.’Zféiéfttncht

Qfohn H. Volgamore.
Geologist
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supplementary Repocl, on Hole H6E

Hole N6C was drilled during May 1969 and the follovlng avuay results

wero obtained:

Sample # Dopth 5 53 C 7 L/
R6C - 1 203013 LG8 BE Lt
2 213003 Aot el Ladad

3 223~233 0 COY wlklf e

A 233-243 o 7L oGO B

5 2&3"253 2020’\} OE.E. i)hnb

6 253-263 1.100 010 48.5

4 263-273 2390 .02 40,0
Average grade 0079 .099 46,23

The drill hole was sampled in 10 foot increments from 203 to 4L03

but only the top 70 feet was used for ore rescrves. The interval from

273 to 393 averaged 1,296 % S, «099 % Cu, and.16.1 % Fe. The botton

10 foot sample, from 393 to 403, was in the diorite intrusive and assayed

009 £ 5, ,012 ¢ Cu, and 2,10 g Fe,

Using a triangular configuration between holes 6, 64, and 6C, and
using the formla #(a x b) the following ore reserve data was obtaincd:

Hole Depth Dimensions Cubie Ft. Tons Grade %

Fe Cu S
H6C 203-273  3(160x140) x 70 784,000 ¢ 9 = 87,100

£( 45x28 ) x 70 44,100 ¢ 9 = 14,900

zLed,

92,000 46.23 ,099 .679
THE PROBABLE RESERVES OF BLOCKS 3 AND 6 NOW TOTAL:

70$,987 TONS.

The average grade remains at 46.2% Fe, .10-.15% Cu and about 5798 S

June 18, 1969 Respectfully Submitted,

(

Geologist
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< - i General Offices and Plant

TV AMONIY OO ALERRS ING

AMOND D s . 1624 Piuneer Boad P 5

CTAMOND DHILLING P OLHPMENT B B 29 . 0. Box 58
1OUTING { ;

’Nl"l-\'IIC‘N TESTING .UVIES ru 5.) SALT LAXE CIT¢, UTAH B4110

NG DR'LL'NG COMPANY Phone (BO1) AB7-2471

THYING
S UHANCH OFFICES
TUNNEL IYRIVING AHILZONA THHOENHLL
MINE PLANT DLSIUN CONTRACTORS- “RS-GE i "
e e S-ENGINEERS-GEOLOGISTS CALIFORMIA (AUBLURN)
GOLOR I
P.0. Box 946 600 Industrial Way »Do PRHLSE)

FEHTUCKY (LOUISYILLE)
HEVADA (3kaHrsS)

SPARKS, NEVADA 89431

OFLAHOMA (HORMAMN)

Pheone (702) 358-5188 WASHINGTON (SPOKANE)

CHILE 1SANTIAGD,
CABLE: BOYLESBRAOS

MEXICO, O.F.

A-pril 11.].,1969 i PERU (LIMA;

CABLE: BDYLESCOP

*r. John Volgamore

OCccidental Iinerals Corporation
100 Viashington Street

Reno, Nevada

Dear Mr. Volgamore: '

The following are prices that I wish to submit for drilling on the
Hottentot Claims near Schurz, Nevada.

1. Mobilization - $300.00

2. Drilling Rates: _NC NX BX
0 to 500 feet $10.00 $9.50 $9.00
500 to 1000 feet 10.75 10.25 10.00

3, Setting up on previously drilled holes, cleaning and casing in
prepartion for coring will be charged at $17.00 an hour.

L. Cementing, if necessary, will be charged at $17.00 an hour plus
cost of cement.

5. Drilling mud, additives and lost cirwoulation material will be
charged at list price f o b the job.

6. Vater will be charged at $225.00 per month for trucx rental
plus 15¢ per mile and drivers wages at $2.45 an hour plus
payroll taxes and insurance.

7. Casing lost in the hole or left at customers request will be
charged at list price f o b the job.

8. Roads and drill sites to be furnished at no cost to Doyles Bros.



BOYLES BROS. DRILLING CO.

9. A subsistance charge of $5.00 per day per man will be charg.d.

I realize these prices are higher than in the wvast but we have
encountered some very rough ground in this area and we usually lost
money on the drilling. The subsistance charge is necessary because of
the remote area and it is impossible to get crews without paying their
expenses.

If you decide to have us do this vork, we should be able to asse.ble
crews and equipment within 10 days after notification.

Thank you, 5

Yours truly,

-3 L. - :
“ R s 7
il /’45-;'{‘__:,4--/.'

A i

L )
-“Joe Fetterhoff
District Manager

JF:sc
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EXPLORATION OF THE HOTTENTOT PROSPECT,
. WALKER RIVER INDIAN RESERVATION, NEVADA

g By E.F. LAWRENCE, Consulting Mining Geologist
' W.L. WILSON, Explor. Manager, Idaho Mining Co.

. INTRODUCTION

The Walker River Indian Reservation comprises an area of some 500 square
miles in west-central Nevada. Operating under an exclusive mineral prospecting
permit, ldaho Mining Corp. and Martel Mining Co. have conducted an extensive

: mineral exploration program on the reservation during the past 2 years. Acknowl-
, edgement is given to the companies for permission to make public this information,
i and to Mr. R. L. Redmond, General Manager of Martel| Mining Co., for his kind
- assistance.

= The purpose of this paper is to describe in some detail the geologic and geo-
! physical investigations of an individual prospect; this discussion therefore will be

i limited to one area called the "Hottentot" prospect (fig. 1).

: The Hottentot prospect was discovered, prior to the performance of an aerial
i magnetic survey of the Reservation, while conducting a reconnaissance of areas
deemed geologically favorable for the occurrence of iron or iron-copper deposits,

( "atis, areas around the flanks of intrusive complexes where o favorable host rock

) : the deposition of these minerals was either present or inferred. One such area,

~later called the "North Hottentot", was examined, and magnetite float that was -

vt Tend

unpretentious outcrop of magnetite-hematite. A preliminary ground magnetic sur- ;
vey and preliminary geologic map were made, and it was decided that the anomalous™ -
- conditions present were indicative of a favorable exploration target, ’

2% GEOLOGIC SETTING OF THE RESERVATION

vo]c'anié':’:j&nd intrusive rocks that are overlain by a thick section of volcanic rocks

of Tertiary and Quaternary age. The Mesozoic is represented by the Excelsior,

- Luning, Gabbs, and Sunrise formations, especially in the Gillis Range to the south, -
. where the Excelsior is thrust over the Luning formation by the Gillis thrust. These -
- rocks have been intruded by Mesozoic granitic rocks ranging in composition from -
granite to gabbro. In the northern part of the Reservation the Mesozoic rocks are
poorly exposed, being found only in occasional outcrops along the northern extension
of the strike=slip fault proposed by Ferguson and Muller (1949, p. 29). Most of the
Reservation, except the Gillis Range and the Black Mountain area west of Walker
Lake, is overlain by a thick section of volcanic rocks and alluvium of Tertiary and
Quaternary age. These volcanic rocks have been divided by Ross (1961) and others

=%
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noted in a wash was traced approximately half a mile upstream to its source, an o 2

* 5.The Walker River Indian Reservation lies in an area of Mesozoic sedimentary,” -+~ ;
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- composition. Except for this small exposure, the entire area of interest is overlain

.- jected on the basis of magnetic c_hémo!ies; however, this may be fortuitious, -and

Pre-Esmeralda, consisting of intermediate to felsic volcanic rocks, which '
are commonly altered and mineralized.
Esmeralda, consisting of rhyolite tuffs, shales, sandstone, and conglomerates.
Post-Esmeralda, consisting of two series, felsic and intermediate in composi-
tion.
Late Tertiary and Quaternary, consisting of mafic flows and intrusives.
These rocks are interbedded in the northern part of the Reservation, and a study of j,
them is being made basin by basin. As pointed out by Ross (1941), the above division .

i LR

is an over-simplification of the volcanic section.
GEOLOGY OF THE HOTTENTOT AREA

Although relatively few rock types are present in the area of the Hottentot
prospect, the structural relations are complex (see fig. 2). No Mesozoic rocks are
exposed, except a small outcrop of fine-grained intrusive (Mzi) in the area of the
outcrop of magnetite, and two small slivers of metamorphic rocks associated with
the intrusive. The intrusive is fine-grained, highly silicified, and partly albitized
at the surface, and an analysis of drill-hole samples showed it to be dioritic in

by quartz=latite tuff, which in part is overlain by four distinct volcanic flows of
intermediate composition (Tv), and all are intruded by mafic plugs (Qba), with mafic
flows (Qbf) in some areas. There are several small dikes, andesitic to basaltic in y
composition (Qba), present in the South Hottentot area. Lacustrine deposits of v PfeE
Lahontan age overlies these rocks to the west. 2
The quartz-latite tuff (Tql) overlying the fine-grained intrusive in the South

‘entot area appears to show a distinct alteration pattern, almost co-extensive
wth the presumed limits of mineralization as discovered in drill holes and as pro-

probably represents alteration resulting from the emplacement of dikes and nearby
plugs of basalt. :

Thin sections of samples from the drill holes indicated that the underlying
. granitic rocks ranged from gabbro to diorite and quartz monzonite in composition.
" These rocks were highly silicified and somewhat albitized in the area of mineral- - :
* ization; away from the mineralized zones they showed chloritic and argillic "2
alteration (see figs. 5, 9)." A small amount of calc-silicate rock was found in one
hole near the iron outcrop. = 7 - - : 4

Approximately 1 mile to the northwest is an outcrop of granite that contains
-, a small amount of gold-quartz mineralization, and 2 miles to the southeast there is
© an expasure of quartz monzonite.; As a whole, pre-Tertiary outcrops are meager.

The mineralization in the Hottentot area consists of magnetite, hematite,
pyrite, chalcopyrite, and traces of galena. The magnetite occurs as pods and some - ..
what irregular lense-shaped bodies in the diorite. It appears to be genetically as
well as spatially related to the diorite. Subsequent alteration and oxidation have
changed part of the magnetite to hematite. Pyrite occurs as disseminated grains
and minute veinlets in some areas. Chalcopyrite occurs sporadically through the ore
zone, but is more frequently in the area of drill hole H-6. A few grains of galena

‘e found in the lower part of drill hole H-1.
This area lies along the northern extension of a strike-slip fault described by
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EXPLANATION
Quaternary alluvium L
Quaternary basalt and andesite flows '
Quaternary basalt plugs and dikes ]“J
[:__Eﬂ Tertiary flows, intermediate in composition
Tertiary quartz-latite tuffs
Mesozoic intrusives, mainly dioritic

WALKER RIVER PAIUTE RESERVATION
MINERAL COUNTY, NEVADA

Feet
SCALE

FIGURE 2. Geologic map of a part of the Hottentot area .
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Ferguson and Muller (1949), Locke and others (1940), and by others. Some right-
lateral movement is indicated in the South Hottentot area, and possibly up to 2,000
et of right-lateral movement is indicated on the strike-slip fault immediately
suth and west of the Hottentot area. This movement has been post-Miocene in age.
These northwesterly trending faults cut lacustrine deposits of Lahontan age in the
area immediately north of Schurz, about 12 miles to the west, and in turn are cut
by northeasterly trending faults. This faulting appears to have a beginning in late
Mesozoic time, and to have continued throughout the Cenozoic, and possibly is
still active ot the present time. Both the granitic and mafic intrusives as well as
the vents for the pyroclastic material, may have been controlled by this northwester-
ly trending structure., ‘

GEOPHYSICAL SURVEYS

A detailed ground magnetic survey (fig. 3) was performed, together with
geologic mapping of the overall Hottentot area.

An aerial magnetic survey, flown at 500 feet above terrain, gave substantially
the same picture as the ground magnetics (fig. 4), with one important difference.
Even though flight lines were interspaced in this particular area to achieve 1/6 mile
spacing, instead of the normal 1/3 mile interval used on the rest of the reservation,
the southeasternmost anomaly shown previously, managed to escape detection by
being between even these close-spaced flight lines.

The interpretation of both ground and aerial magnetics in this general area
is vastly complicated by the presence of magnetic volcanic rocks, highly polarized
~emnance) in certain areas, some of which are located close to the known iron

20sits.

After doing some test work with Induced Polarization and AFMAG, drill
hole H-1 was located at the approximate center of the magnetic anomaly (fig. 3)
with the greatest areal extent. After penetrating 706 feet of essentially barren tuffs,
the drill went abruptly into @ medium-to coarse-grained diorite (see fig. 5), and
at 713 feet into 32 feet of massive magnetite that contains more than 50 percent
iron, a few percent pyrite, and a little scattered chalcopyrite. The hole from 745
feet to the bottom at 1228 feet was in diorite, and was mineralized with traces of

iron, copper, and a little lead. Although narrow intervals of better mineralization - -

were encountered between 878 and 921 feet, nothing which would normally be
called ore was found, considering the depths and thicknesses involved. It was felt
that this quantity of magnetite was not sufficient to account for the observed mag-
netite anomaly. A detailed IP survey (time domain) was subsequently performed and
showed no anomaly under drill hole H-1 (fig. 6).

Hole H-2 was spotted on the basis of an [P anomaly on the south flank of the

large magnetic anomaly (see fig. 3), in the hope that it represented sulphide miner-

alization near the border of the magnetic mass causing the anomaly. The IP-Resistivity

line through this drill hole (fig. &) shows a definite top to the anomaly, indicating

that the source of the anomaly did not outcrop, and the metal factors associated

with this anomaly were fairly large, although the frequency effects were only of

moderate strength. Although there is some inductive coupling present to complicate

the picture, the anomaly turned out to be real, but seems to have been caused by
gnetite on the order of 3 to 5 percent, disseminated as grains and crystals ina

-147-

154

g A Vg e e R s i

e e g e < i s



-8y -

R3CE
¥ T
%
£ ¢ 3
TI3N | I e TI3N
TIZN ; i |72 N
3
-
0 ,"
3 = -
7 &
] .
i -
I
) -
H 2
: H
: TT.IS! N
] i ]
v
32 2
SCTEL L Wl ot T12% B3I E ~Ct vadnord. MaLNET T (ONTOuRs Ow N
Trote et Foen N 200 0r e IO MO
203 B OC0 GAwwa INTERVALS
NAST= 1963
L. JULY 1963

FIGURE 3.

800" (2057

v e dstab il e




I MILE

"3URE 4. Aeromagnetic contour map of the Hottentot area. Com
with smaller ground magnetic contour map shown in figure 3.
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FIGURE 5. Log of drill hole H-1. |
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quartz=-latite tuff throughout the 800 feet of the hole. Laboratory measurements
of the IP effects of the drill core gave good agreement with the values observed
along the lines.

Drill hole H-3 was located on a shallow magnetic anomaly near the iron
outcrop, and was drilled as a rotary hole until mineralization was encountered. A
magnetic profile through this location (fig. 7) was interpreted to mean that we had
a pipe-like body coming to the surface, mineralized with magnetite, but that this
pipe-like body was superimposed on a larger magnetic mass at some moderate depth
(fig. 8). Although the anomaly had a relatively low intensity, this hole was com-
menced, acting on the premise that the shape and pattern are more important than
the absolute values. This hole was located far enough away from the presumed pipe-
like body to escape its surface and near-surface influence, that is, it was located
outside of the point of inflection of the magnetic curve attributable to the pipe-
like body in order to determine if the anomaly beyond the limits of this body was
caused by an iron deposit, and if so, to determine the grade, thickness, and other
characteristics. At a depth of between 20 and 25 feet, somewhat shallower than
anticipated, magnetite-hematite came to the surface in the drill cuttings, and
coring was commenced, but with no recovery until 41 feet. From 41 to 126 feet the
section assayed more than 58 percent iron. This gave a minimum of 85 feet thick-
ness of a good grade iron, with low impurities. The mineralized section contained
intermixed magnetite and hematite, with hematite predominating (fig. 9). The
presence of the hematite at least in part accounted for the low value of the magnetic
anomaly over this area. The measured values of magnetic susceptibility for this
section are approximately 10 percent of the value of equal grade magnetite from
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FIGURE 7. Magnetic profile through drill hole H-3.
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Diorite was en-

This zone

gave accordingly higher susceptibilities, but was lower in grade, about 45 percent

iron.
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Diorite was found underlying the mineralization.
Hole H-4 was offset 235 feet to the west.
and 130 feet was lost, but that which was recovered contained some magnetite-hematite.
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The 17-foot interval from 130 to 147 feet assayed more than 54 percent iron. Once
again, susceptibilities were low, even lower than those encountered in H-3.
f To obviate the problem of losing the top of the mineralization, H-5 was
cored from the surface, and it was thought that it would be fairly shallow to the
top of the iron. This hole was located in a magnetic saddle, between two highs,
however, and subsequent drilling revealed the absence of iron below. Various in-
terpretations could be made to fit the absence of iron under this location; the import-
ant knowledge gained was that the mineralization was not persistent throughout the
areal extent of the anomaly . After passing through 125 feet of hard, siliceous
fine-grained diorite, the drill encountered a mineralized zone, and a thickness of
approximately 140 feet of rock containing more than 50 percent iron, excluding @
few waste splits, was drilled before leaving the mineralized zone. This section had
a higher proportion of magnetite to hematite and higher susceptibilities than the
material in H-3 and H-4, and considerable pyrite in the lower sections.
The anomaly under drill hole H-6 seemed to be more uniform, and to be of

... about the same lateral extent as that at the South Hottentot, but at somewhat great-
““. er depth. It was decided to test this anomaly before proceeding with drilling out
' the South Hottentot. This hole was started with some trepidation, because there is
a polarized, magnetic volcanic unit outcropping near the center of the anomaly,
and because of the absence of a clear IP anomaly (fig. 10). * The shapes of the mag-
netic curves were good (fig. 11), and suggested that the anomaly was caused by a
cylindrical mass of fairly large dimensions, approximately 300 to 400 feet in diameter,
dipping steeply to the north, situated at a moderate depth. A hole was drilled
through 177 feet of tuff before encountering high-grade magnetite~-hematite mineral-
5 stion. A total thickness of 177 feet, excluding one 8.5 foot waste split, was
~ \.covered, averaging approximately 55 percent iron (see fig. 9). The upper section
~"was predominantly hematite, with susceptibilities of approximately 20 percent of
equivalent grade magnetite, and portions of the lower section, which was predomi-
nantly magnetite, approached the normal values for magnetic susceptibility of high-
~i.grade magnetite. This lower magnetite-rich section contains about 8 to 10 percent
“ sylfides, and the bottom 74 feet averaged 0.18 percent copper. An additional 21.8
feet of 48-percent-plus iron was encountered below 8 feet of waste. The waste and
the rock under the iron was again diorite. The character of the diorite is more basic
in H-1, becoming finer-grained and more silicified near the South Hottentot, and
especially so near the present surface. 27 b

~ RESULTS

»t

%4 - An extensive amount of geoloéy'}"‘géochemistf')'/ -“and geophysics has been
performed in this and adjacent areas, and the following observations may be of
' interest for further exploration of- this type:” Sl St o
S i (1) Geochemical lines, both wash and soil samples, primarily run for copper,
show a slightly higher than usual background, but no significant patterns or onomalies
in the area of the Hottentot. Small amounts of mercury are detectable geochemically,
but do not seem to exhibit a definitive pattern.
(2) Self-potential does not seem to be of much value. IP does show moderate
‘fects on the magnetite; however the resistivity of the massive magnetite and some
\or the associated rocks is 5o low that this induces many problems both in operations
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and interpretation. Normally, IP would be expected to locate a target of this size,
metal content and moderate depth, especially considering the high content of sul-
shides; however the observed IP effects were found to be lower for mineralization in
massive form than for an equivalent metal content in a disseminated body. The
hematite that was encountered did not give appreciable |P effects, as contrasted to
the surrounding rocks, and probably is not locatable by IP.

(3) AFMAG probably will give some valuable information over magnetite,
however this desert region is an area of many conductors, most of which are not
caused by massive mineralization. Small, portable refraction seismographs may be
useful, as test work indicates that magnetite exhibits a very high velocity, however
their depth limitations present a handicap. Resistivity measurements, primarily
using the Eltran electrode configuration (dipole-dipole) have been useful, however
once again there is the problem of many conductors, complicated by the situation of
the magnetite exhibiting very low resistivities, and the hematite exhibiting quite
high values, which allows for a variety of interpretations.

(4) Magnetic surveying is probably the most reliable single method for locat-
ing iron ore deposits. It allows the most unique interpretation of all the field geo-
physical techniques. However the presence of many volcanic units which exhibit

" considerable magnetism must be considered.

The most success to date has come from a combination of geology, ground
magnetics, aerial magnetics, and Eltran resistivity. A positive ground magnetic
anomaly is expected over a presumed magnetite deposit, correlative in some manner
with the aerial magnetic expression. The resistivity measurements usually show a
low, coincident with the magnetic high, surrounded by a zone of higher resistivities
which is perhaps representative of a zone of silicification around the mineral deposit.
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"FIGURE 11. Magnetic profile qlon"g an east-west line through drill hole H-6.
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It is apparent from the foregoing that largely unknown quantities are being considered ,
and with many of the geophysical techniques used, either a high or a low value is
sought, and it is not known beforehand which. When this is the case, by admixing

the media causing the anomaly in just the proper proportion, it is theoretically
possible to have no observable anomaly. In nature this rarely seems to happen,
however, and it is felt that the geology of this type deposit is usually so complex

that some patterns will emerge, and if the best available techniques are used, at

least some of the buried deposits can be found.
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