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"SUMMARY

The Bureau of Mines has beén investigating deposits of eritical and
essential minerals in the United States since 1939. Projécts weré set up
on only the most promising promerties, A preliminary examination of the
Rio Grande nroperty was made by Bureau of Mines engineers in July 19u2
and the property was examined again in July 1943.

The Geovhysical Branch of the Bureau undertook a Geopuyslcal survey of
- the area in November 1943 and wes intermittently actived in the district
until June 1946. The major vortion of their work was done from June 194k
to November.19k5, Favorable areas for exploration were recommended by the
Geophysical Branch of the Geologicel Survey,3/ end all holes were drilled
* in them. _ 38 L Rl ' :

Two projects were set up by the mining branch in an endeavor to find
ore bodies on the sirength of the geophysical information,

\, garn ¥ [} i % A= ; *

1/ The Bureau of Mines will welcome reprinting of this paper, provided the
following footnote acknowledgment is used: M"Reprinted from the Bureau
of lines Report of Investigations 4120." -

2/ Mlning engineer. Reno Divisionm, Hining Brancn, Bureau of Mines.

3/ Dr. F. Y. Lee, chief, Gecnnysical Branch, U, S Geological Survey,

~ Baltimore, Ma, -
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The first work was begun on October 6, 194k, and completed on February
26, 1945. Two diamond drill holes toizling U2 feet were drilled.

The next project work was started in February 1946 and completed in .
September 1946, Four churn-drill holes totaling 1,808 feet were drilled.
One hole indicated a 5-foot section with a possible copper content of 1.25
percent. This was the best showing on record of all holes drilled.
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In its program of investigation of mineral deposits, the Bureau of
Mines has as its primary objective the'more éffective utilization of our
mineral resources to the end that they make the greatest possible contri-
bution to national security and economy. 1t is the volicy of the Bureau
to publish the facts developed as soon as practicable after its conclusione
The Mining Branch, Lowell B. Moon, chief, performs the actual exploratory
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chief, analyses samples of ore anﬁ'pe;jgrms beneficiation tests.
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supervising geophysicist, Reno Divig%on;'Géophysicai Branch, Geological
Survey; William Glassner and Frank L. Middleton, officials of the Rio
Grande Copper Co.; and: Tw: Le-Wartes, consultant, C. J. Bollman, controller,
and J. J. Spencer, engineer of the Damon Syndicate, which has a lease and
option on the Rio Grande -Copper property.

Acknowledgment is 2lso due A, C, Rice, acting supervising engineer,
and the Staff of the Rare and Precious Metals Experimental Station for
sample analysis and aid in field qualitative tests, and to A. €. Johnson,
chief, Reno Division, Hining Brench, for aid and advice on the project and

for editing the report, ;
OWNERSHIP

The property is owned by the Rio Grande Copper Co., 307 Henderson
Building, Zlko, Neve Officers of the company are J. A, Davidson, president,
J. E. Fobbins, sccretary, and Frank L. Middleton, vice prosident. The other
principal stockholder is William Glassner of Mountain City, Hev.

The property consists of 11 claims known as Rio Grande, Rio Grande Nos.
1 to 7, inclusive, Rio Grande North, Rio Grande Ixtension, and Rio Grande
Extension No. 1, as shown by figure 2.

The Rio Grande Copper property is under lease and option to R. Hosken
Damon and associates, 33 §. La Salle Street, Chicago 2, Ill.

HISTORY
Although the Cope mining district was noted for its silver-mining
activities as early as 1869, the first commercial copper deposit was

discovered in November 1931 by. the late S. Frank Hunt. Hunt's interests
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EXPLANATION

FIG. 3

BASE MAP OF RIO GRANDE GOPPER PROPERTY-PROJECT I472A, COPE MINING DISTRICT, ELKO COUNTY, NEVADA
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- were acquired by.the Anaconda lining Co., and this resulted in the formation
of the Mountain, City Copper Co. . The finding of fabulously rich ‘vockets of
copper ore in the Rio Tinto mlge .0f the lountain Clty Copper Co. stimulated
interest in the district and created the formation of numerous new enter—
prises, among which was.the Rio Grande Copper Co.

: The Rio Grande Copper proverty was located by William Glassner, Jack
Davidson, William Walker, and Percy Ryler in 1932. In 1933, ‘the property
was bonded to the Warhorse Exploration Co., (Roan Antelope, Africa), and
five diamond-drill holes were drilled in an attempt to find a commercial
copper ore body. No ore was indicated by the drilling program, and the
option was relinquished,

. From 193@ to 1935, the four partners drove a 1,100-foot adit known as
the Davidson Tunnel. Five short winzes and a raise to the surface were made
from the tunnel. ) g

In 1936, Yalker's share was bought by Jack Davidson and Frank L.
HMiddleton, and the. Rio Grande Copper Co. was incorporated. The Rio Grande
shaft was started and sunk to a ‘depth of 265 feet, and a drift was driven
at this level for a distance of about 800 feet. '

In 1937, the Sunshine ulning Co. obtained a lease and option on the
property. This company sank the shaft to a depth of 525 feet., A station
was cut at a depth of U437 feet from the collar of the shaft. A drift from
this station, known as the 500-foot level, was advanced for a distance of
620 feet. .I%t is rcported thet a heavy {low of water was encountered, and
-most of the underground equipment had to be abandoned., The lease and
option were azbandoned, and no further underground development woric has been
dOREo

PHYSICAL FEATURES

The property is in northern Elko County and in the Cope miming district.
The claims shown by figure 2 are roughly parallel to and on both banks of
11111 Creck, a tributary of the Owyhee River, The relief of the area is
moderate, with long, rounded ridges raaging in altitude from 5,700 to 5,950
feet. g

chctatlon occurs os desert grass and sagebrush at the higher elevations,
and small willow thickuts are in the lower areas in the 1mmediate vieinity of
Mill Creek.

Annuel precipitation, which occurs as snow in winter and rain in spring,
“.48:10 to 15 inchess The summer and fall seasons are pleasant and there is
very little or no precipitation. .During the winter months, severe snow-
storms may occur and temperature dr0ps'to -20 degrées have been recorded,

Ghief railroad and shopning center is Elko, ev., about &5 miles due
south by road. The highway from Blko to the mine is oil-surfaced and vaved,
with the exception of the last 17 nmiles, which is a dirt-graveled road.
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Patsville and Mountain City, local. trading points, are 1/2 and 3 miles
respectively, from the property.’ 'Living accommodations, domestic ‘supplies,
and telephone communications can be had at'both places. Mountaln Clty
maintains’a ﬁOatOfflcP and several general storese

The Hountain City Gépper Co. also maintains a camp for its employees,
called Rio Tinto, about half a mile from the focal point of the Rio Grande
property. A postoffice and general store is maintained at Rio Pinto, and
11m1tea llv:ng accommodétlons can be obtalned by visitors.

LABOR AﬂD LIVING AGCOMNODA”IQ&S

Only two dwellings are on the Rio Grande COPber nvoperty, one of which
is usually. occupied as a mine oifice and the other would suffice as a small
Tamily residence., Living accommodations would have to be obta;ned at Rio
‘1nto, Fatsville, or Mountain City. Yo transmitted power is available at
the property, althouzh the above three locations have transmitted electricity,
the same as that enjoyed in any community.

. Labor ig recrulted from the. T," S Emnloyment Servlce at Elko, Nevada, and
from neighboring ranches and the Indian Raservatlon ‘2t Owyhee,

MINE VORKINGS AND PLANT

The pro;erty consists of two areas of development kmown as’the Shaft
area and the Davidson Tunnel area.

The shaft area .consists of & Hh2h-foot vertical shaft and two levels.
One level is at an elevation of 265 feet below the collar of the shaft and
the other is at 497 feet. This level is commonly called the 500.

The main drift on the 265—¢oot level was driven about 800 feet in a
southeasterly direction and has three short crosscuts totaling about 260
. feet-

The 500-foot level consists of a main drift about 620 feet long driven
in a aoutheasterly direction w1th two short stub drifis tota11ng about 80
feet.

The Davidson Tunnel is driven into the hillside in a southwesterly
direction for a total distaonce of 1,100 feet. It has onc raise connectlng
to surface and five short winzes totaling about 275 feet.

The equipment on the praperty consists of the following:

1. One single—drum gasoline driﬁen hoist. Engine has a. 10—1/2—1nch
.bore and about 20 inch stroke, Hoisting eable is 3/U inch roun&. ‘

2. One h4O-volt, cO—cyclc. alternating-current generator, capacity
100 kwes driven by a sta tlonary caterplllar diesel of 125 horsepower.

1742 oLl



LATITUDE 2832
DEPARTURE 4838
ELEVATION 39035

DEPTH 430

10" CASING

8" CASING

ALLUVIUM
GRAY SHALE
BLACK SHALE
QUARTZITE
RHYOLITE TUFF
To 72' FAULT GOUGE
MINERALIZATION

INTERBEDDED GRAY
AND BLACK SHALE

QUARTZITE WITH
BLACK SHALE

TO 358'

—. 210" WATER TABLE

CAVE AREA

8" CASING TO 278' 8" HOLE TO 275'

SAMPLE
No.

.

—0OB~NARAW N —
SR888Y

B==pL
HH

33393333333
333333333332

300
o TRACE OF COPPER

o 50
SCALE OF FEET

6 HOLE TO 376’
4" CASING TO 380'

] CAVE AREA
4" HOLE TO 430'

VERTICAL SECTION THRU CHURN DRILL HOLE A
RIO GRANDE COPPER PROPERTY ~PROJECT 14T2A, ELKO COUNTY, NEVADA

U.S. BUREAU OF MINES — MINING BDRANGH- RENO DIVISION Fle. 4




LATITUDE 3320
DEPARTURE 5055 i
ELEVATION 8726 '© CT“OS‘"Q
DEPTH 459 10
8" CASING TO 90'
SAMPLE
NO. FROM TO %CU
12 185 190 .14
I3 190 195 .I5
14 195 200 .24
I5 200 205 .30
16 205 210 .21
17 210 215 .17
I8 215 220 .18
19 220 225 .17
20 225 230 .12
21 230 235 .12
22 310 315 1.25
23 315 320 .57
24 320 325 .30
25 325 330 .25
26 330 335 .19
27 335 340 .16
28 340 345 .12
29 345 350 .09
30 350 355 .08

SAMPLE NO'S. 12-30
HAD TRACE OF AU AND AG.

RIO GRANDE COPPER PROPERTY
PROJECT 1472A, ELKO CO,NEV.

i
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WATER TABLE AT 6'

" T2"HOLE e R
210 10" ALLUVIUM
77/ ] BLACK SHALE
MINERALIZATION
. [=-—] FauLT couse
o
UARTZITE WITH
o @ gucx SHALE
90 10" HOLE TO 88’
100
180
170
185
235
272 8" HOLE TO 272’
6" CASING TO 272
310
355
0 50 100
e |
SCALE OF FEET
459 BOTTOM OF HOLE

VERTICAL SECTION THRU CHURN DRILL HOLE B

U.S. BUREAU OF MINES - MINING BRANGH —RENO DIVISION FIG. &
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SrRRUTH PLANE OF SECTION N 23°-30'E NORTH—»
LOOKING WESTERLY

PROJECGTION 1S 230" WEST OF SECTION
PART OF DUMP IS SHALE, OTHER PART 1S RHYOLITE TUFF
TUNNEL AREA IS CAVED, SURFACE GOVERED WITH ALLUVIUM

A
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EXPLANATION SCALE

m RIO TINTO FORMATION. GRAY TO BLACK CARBONAGEOUS SHALES
AND QUARTZITES. (SEE ORILL HOLE SECTIONS FOR DETAILS)
DIAGONAL LINES SHOW GENERAL NORTHERLY DIP WHIGCH VARY
FROM 60°—80°

v RHYOLITE TUFF

SR GOUGE ZONES IN HOLES INDICATING FAULTING. THE GENERAL
. DIP & STRIKE OF THIS FAULT COINCIDES WITH LOW ANGLE
THRUST FAULT IN DAVIDSON TUNNEL

——— FAULT RELATED TO MAIN THRUST

COPPER MIMERALIZATION n

VERTICAL SECTION THRU CHURN DRILL HOLES A &B
RIO GRANDE COPPER PROPERTY-PROJECT 1472A, ELKO COUNTY, NEVADA
U.S.BUREAU OF MINES~MINING BRANGH-RENO DIVISION Fi6.6 |




LATITUDE 3360
DEPARTURE 4970
ELEVATION 5733

DEPTH 402 ALLUVIUM
WATER TABLE

BLACK SHALE
MINERALIZATION

10" CASING TO 30'

8" CASING TO 50' INTERBEDDED BLACK SHALE

THRUST RELATED TO o &£ ABD GRAY" QUARTZITE
FAULT BELOW Lo INTERBEDDED BLACK SHALE
A% AND SOFT GRAY SHALE

HEAVY GOUGE
POSSIBLE FAULT

TRAGE OF COPPER 20-210'

72 170
THRUST FAULT
SHOWING IN DAVIDSON > __--‘\CAVE AREA — FAULT ZONE
TUNNEL A [

196 6" CASING TO 196’

ESTIMATED O.1% COPPER 210-260'

L4l 280

XM .-260

+265

<275 4" CASING TO 275

280

NANININININNRRY

BOTTOM OF HOLE

50
SCALE OF FEET

VERTICAL SECTION THRU CHURN DRILL HOLE C

RIO GRANDE COPPER PROPERTY-PROJECT 1472A, ELKO COUNTY, NEVADA
U.S.BUREAU OF MINES —MINING BRANCH ~ RENO DIVISION Fl6. T




HOLE D

LATITUDE 3390
DEPARTURE 4355
ELEVATION 5806
DEPTH 517

EXPLANATION

ALLUVIUM

GRAY SHALE
BLACK SHALE

INTERBEDDED GRAY

&/ g casING TO 104

ol
AND BLACK SHALE

QUARTZITE WITH BLACK SHALE
GOUGE ZONE

HEAVY GOUGE
‘“‘*--§ PLANE OF SECTION N54°E
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TRACE OF COPPER
FROM | TO
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VERTICAL SECTION THRU CHURN DRILL HOLE D

RIO GRANDE COPPER PROPERT'Y-PROJECT |472A, ELKO COUNTY, NEVADA
U.S. BUREAU OF MINES - MINING BRANCH—- RENO DIVISION
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3. One diesel-operated, stationary air compressor with a capacity of
200 cubic feet per minute. 5

A wood~frame building covered with corrugated shéet iron houses the
hoist and is large eriough 4o accommodate a small machine and blacksmith
ShOD .

Both levels of the mine (shaft area) workings are under water. The
water in the shaft was 157 feet below the coliar on August 27, 1945. Since
measurements of the water level were first recorded in the sheft in 1945,
it has dropped from 150 to 157 or 7 feet.

DESCRIPTION OF THE PROPERTY

The Hountain City or Cope mining district owes its productive capacity
to the Rio Tinto mine of the lountain City Copper Co. o new copper de-
posits have been found, although considerable activity by numerous mining
ventures along the eastern and western extensions of the general tread of
the Eio Tinto formation have been and are still being carvied on.

The general strike of the sedimentary formation of the district is,
roughly, cast-west or ncarly south 80° east. The beds dip steeply to the
north in a homoclinal fold varying from 50 degrees to vertical and averaging
about 70 degrces.

Briefly, the geological scction covered by the Rio Grande Copper property
is as follows: i

Honging-wall serics: Grayish-blue limestone, locally called Banner
imestone; quartzite, interbedded shales and
conglomerates at the bascs.

Shale series and Light-gray to black carbonaccous shales, finely
mineralized areas:t bodded and shistosc, with interbedded quartzite,
locally called the Rio Tinto formation.

Footwall series: Quartzite and gray shalese
%)

The Rio Tinto formation, in which the Rio Tinto minc of the liountain
City Copper Co. is situated, is believcd to be the most favorable horizon
for ore exploration and is the zonc in which the present work has been
“done. The zone covers an area about 2,600 feet in thickness and 3 to 4
miles in length.

Cwing to the small amount of work done on the Rio Grandc property, cor-—
relation of shales and quartzite members of the Rio Tinto formation is ex—
tremely difficult and has not been aztiempted. ILow—angle thrust faults and
vertical sheer zones are known to exist. The only known fault on the prop-
erty, which shows conclusive evidence of lateral movement, appears in the
Davidson Tunnel. OCorrelation of this fault has been attempted, as shown
by the churn drill-hole sections.

1742 -
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lineralization in the shales occurs chiefly as iron pyrite, quartsz,
and sooty chalcocite., Ho evidence of chalcopyrite was detected in the
churn-drill cuttingse The iron pyrite appears 'to be widely disseminated
in the sediments .and also in tiny fractures and seams..

No ore croppings or structural features indicating ore mineralization
are exposed on the surface. In several places in the district there appears
a "gossan" that looks somewhat similar to outcropping at the Rio Tinto mine,
and to local observers this appears to indicate ore mineralization beneath,

However, much of the so-called "gossan" is enpurgntly due to hydrothermal
alteration of the iron pyrites in the shales.

- MINING METHODS .

No stoping has becn done at .the Rio Grande property. All work has
been confined to drifting and sinking in search of an ore body.

WORK TONE BY BUREAU OF MINES

The work outlined under ongcct 14724 was to e olorc by churn drilllng
favorable arces indicated by o geophysical survey made of the distrlct.

The survey was conducted by the Geophysical Branch of the Geological
Survey, in which potential and resistivity methods were used,

Four holes were drilled and vere lettered A, B, C, and D. Traces of
coppér mineralization were found in all the holes. The best mineralization
was encountered in hole B, in which 5 feet of 1.25 percent copper was found.

Plans showang the location and vertical sections of the holes and
sample analysis accompany this reporte
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