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Oﬁice Memomnd%m e UNITED STATES GOVERNMENT

(i/////ﬁ; Robert E. Adams, Chief DATE: April 26, 1954

Operations Control & Statistics Division

FROM : Iron and Ferro-Alloys Division, DMEA

SUBJECT: Docket No. DMEA-3191 - Tungsten
Copper Canyon Mining Company
Copper Canyon Mine
Lander County, Nevada

The above-captioned docket has been removed
from the active files of this division and is sent to
you herewith since the applicant notified the Field Team
by letter of April 6, 1954, that he wished to withdraw
his application.

A/;MW

Chief, Iron and Ferro-Alloys Division

Attachment
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UNITED STATES T
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION
' WASHINGTON 25, D.C.

1012 Flood Building
870 Market Street
San Francisco 2, Calif.

April 15, 1954
Memorandum

To: George C. Selfridge, Chairman, Operating Committee, DMEA,
Interior Building, Washington 25, D. C.

From: Executive Officer, DMEA Field Team, Region III

Subject: Docket No. DMEA-3191 - Tungsten
Copper Canyon Mining Company
Copper Canyon Mine
Lander County, Nevada

Reference is made to your letter dated November 5, 1953,
requesting a field examination of the subject property. The exami~-
nation has been made and there are attached four..copies of a report
entitled "DMEA-3191, Copper Canyon Tungsten Deposit, Lander County,
Nevada," by Russell R. Trengove, Mining Engineer, U. 5. Bureau of
Mines, and R. J. Roberts, Geologist, U. S. Geological Survey, dated
March 31, 195L. &

In view of Mr. Robert H. Raring's letter dated April 6, 195,
of which copies were sent to you attached to our memorandum dated April 9,
requesting that the application be w;LQggiﬁgikno further action on this
application is necessary at this time.

52%@%3222&2@22#”
H. C. Miller
Executive Officer

DMEA Field Team, Region III

i

Attachment

Copy to: Roscoe Smith, USGS
A. C. Johnson, Reno

Reviey
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MEA OPERATING COMMITTEE
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UNITED STATES
DEPARTMENT OF THE INTERIOR
DOUGILAS McKAY, SECRETARY
DEFENSE MINERALS EXPLORATION ADMINISTRATION

REPORT OF EXAMINATINN BY FIELD TEAM
REGION III

DMEA-3191, Copper Canyon Tungsten Deposit

Lander. County, Nevada

Russell R. Trengove, Mining Engineer
U. S. Bureau of Mines

R. J. Roberts, Geologist
U. S. Geological Survey

March 31, 1954

Rev1ewed b
y
DMEA OPERATING COMMITTEE

—M S ¢

(date)





EXAMINATION REPORT

Docket No.: DMEA-3191 ( ’fungsten )
Name and address of applicant: Robert H. Raring, Gen, Mgr.
Copper -Canyon Mining Co.,
Battle Mountain, Nev.
Name and location of property: Copper Canyon Tu;lgSten Deposit
Lander County, Nevada
 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
An engineer of the Bureau of Mines examined the Copper Canyon
‘tungsten éieposit in January 1954. The property is situated 18 miies
south of‘Battle Mountain, Nev, The purpose of the examina.f,ion was to
detefmine if :the geological \conditions and the gracie of mineralization .
were favorable to justify approval 4(‘)£ an application for a Government
1oan and also to determine the best site for the proposed drilling program.
The total estimated cost of a proposed ame:d'r:':-ent, which was not Sub_—.
mitted by the applicant, for-a maximum of 3,000 feet of drilling amounts
to $19, 300. |
The .‘ore mineral is )scheelite. The International Smelting & Refin- A
ing Co., a subsidiary of th;a Anaconda Mining Co., did considerable devei-—
opment work, and. ex-plo'ring by 30, 000 feet of diamond drilling for lead-
zinc ore frofn 1936 to 1941, One of the diamond drill holes (DDH 9) that
extended below the 700 level had an intercept 100 feet long that assayed

0.56% WC3. Other drill hole cores algo showed notable amounts of

scheelite, but no ore grade material was found,





INTRODUCTION

An application for a Government loan under sec, 202»of the Defense
Production‘ Act of 1950 was mé,de by Robert H, Raring, general manager,
Copper Canyoh Mining Co. on October 12, 1953; An engineer of the
Bureau of Mines examined the proi)erty in January 1954, He was ‘accom-
panied by Robert H, Raring, general ménager.

PROPERTY AND OWNERSHIP

Property holdings comprise 19 patented lode claims, 17 unpatented
lode claim s,g and 3 unpatented placer claims. The concentrator an& mine
are in the NW 1/4 SW 1/4 and the SW 1/4 NW 1/4, sec. 27, T. 31 N.,

R. 43 E. |

'ThevCopper'Car}yon Mining Co. is the owner, with main offices at
- 25 Broad St., New York City, Principal officers are L, E{" Whicher,
president, New York City, and Robert H, Raring, vice president and
éeneral manager, Battle Mountain, Nev.

HISTORY AND PRODUCTIONL/

The first fecordéd mining operations at Copper Canyon were carried
on by an English company, who pu'rchas’e-d the property abou.tv 1870 and worked
it continuously for a pe‘riéd of about 10 years. This company opened up two
lodes -~ on one of which they sank. a shaf;c to a depth of 590 feet. It is stai.:ed
more than 40, 000 tons of oxide ores were shipped to Swansea, Wales, and

that these shipments averaged 50 percent copper. The company also owned

1/ This section is from the files of the Copper Canyon Mining Co.
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and operated a conc entrating plant, which wés situated on Willow Creek,
2-1/2 miles from the mine, After remaining idle for a period of five
-years, the mine was sold fo a 10(_:;‘1 company., The local company sold |
the old mill and allowed the property to remain idle until ‘1897, when it
was acquired by the Glasgow and Western Exploration Co,, ALimited,
who reopened the mine, equipped if with new machinery, and commenced
more or le,:ss active mining operations, stoping out the old pillars and cher
ore left standing by the previous operators., During the y-ea.rs 1898, 1899,
. and 1900, according to old cémpany records, there was extracted about
2, 060 tons of 12 percent copper ore from the old %;vorkings, and in 1907
the mine produced 844 tons of the sé.me grade ore. In 1907, the mine was
si'lut down and the machinery dismantled. The workiﬁgs caved in and be-
came inaccessible below the 90-foot level.

'About 1912, the Glasgow & Western Exploration Co. erected a
leaching plant at Copper Canyon to treat low-grade oxidized copper ores,
but it was metallurgically unsuccessful, as an extraction of only 47 pert
cent was obtained. In 1914 the Glasgow & Western Exploration Co. ceased
.ope;ations, and in 1916 the newly formed Copper Canyen Mining Co. ac-
quired the Copper Canylon' mines, During World War I, betwée:n August
1916 and December 1918, the company shipp'e.d 22,481 tons of ore aver-

aging 9 percent cop‘per; This production was made from the Estes vein
between the. 188~foot level and the surface and from the Willow Creek

dump. The ore was hauled to Dillon, a point on the Nevada Central rail-
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road to the smelte;‘s at Garfield, Utah.

After World War I, the m'i'ne was inactive until 1927, when lessee
production started.. In 1935, after the discovery of gold in 1932 by lessees,
the company reor_galhized, and development was ‘conducted by the Copper
Canyon Mining Co. ftom 1936 to 194‘1‘. In 1941 the propérty v;/as taken over
by a susidiary qf the Anacsnda Mining Co,, the International Smelting &
Refining Co,, on an operating agreement basis, They did considerable
development work an'.d expioring‘ by coré dril]:ing, The development in-
cluded 30,000 feet of digm,ond drilling, This drilling disclosed a lead-
zinc ore bod_y, but no effort was made to mine it at that time. Production
of copper, silver, apd 'gol(i ore continued until December 1945, when the
property, v;rith all improvements and equipment, was returned to the
CoPpeI: Canyon Mining Co, This company continued mining coppe1: ore
until the premium on copper was dropped in July 1947, At that t-i;ne pro-
duction ceased, and operations were startedAon sinking the shaft 218 feet
to the 700 level. This was completed Janual;y 1, 1>'948, but fhe 700-level

~drift did not reach the >1ead-zincAor.e in the hornfels until. July 1948 be-
cause of the lal-'ge flow of water encountered while the drift was beiﬁg
advanced. Mining the. ore body‘sta..rted immediately, and the first lead-
zinc ore was pﬁt through ti1e. mill August 9, 1948, From August 9, 1948

to October 15, 1952, when operations ceased, 193,470 dry tons were milled,
. -
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‘The annual production since 1935 is as follows:

Lb. Cu Lb, Pb

Year Tons Oz, Au Oz, Ag Lb, Zn
1935 1,970 1,232.92 3,975, 8 29, 926
1936 574 382. 53 2,577.0 4,744
1937 1,576 491, 80 2,692.3 160, 879
1938 3,956 1,600, 35 7,802.7 478,114
1939 6,283 1,389.85  12,791.1 699, 510
1940 7,109 1,333.22. 13,561,8 724, 180
1941 1,631 205. 42 2,788, 2 164, 324
19421/ 85,640 4,687.98 .47,502.8 1,127,019
1943 99,582 7,928.19  85,772.7 1,769,710
1944 76,544 6,064,70  91,144.7 1,130,893
1945 47,935 5,638.11  52,765.0 617, 542
1946 76,714 3,470.11  58,762,3 958, 314
1947 35,764 2,816.64 . 22,442.1 537, 284
1948 16,814 894.21  26,119,0 45,120 399,788 236,861
1949 72,132 1,213.80 194,077.0 126,197 2,808,904 1,343,658
1950 34,430 525.73  77,742.0 84,820 1,126,258 513,488
1951 15,890 - . 339.63  34,983,0 42,740 501,680 250,360
1952 54,204 857.83 122,701,0 96,858 1,716,963 744,978

1/ Mill started Feb. 26, 1942,

Closed Oct. 15, 1952

LOCATION AND PHYSICAL FEATURES

The.Colpper Canyon mine is in Lander‘County, Nev. (fig. 1), 18
miles south-southwest of Battl-e,Mountain, ba. town on U, S, Highway 40
and on 'the So.uthern Paéific and Western Pacific Railroads. Battle Mountain
is 220 miles northeast of Reno, Nev,, and 310 miles §vest of Salt Lake City,
Utah. |

The property is in the Battle Mountain district, which is comprised
of a ‘series of steep north_waxjd-trending mountains bouﬁded on the east by
Reese River Valley and on the west by Buffalo Valley,

Altitudes range from 4, 600 feet in the valleAy to 8, 265 feet on Antler

Peak, a few miles north, The mine is at an altitude of 5, 700 feet in Copper
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' Canyon, which is on the rugged west slope ,of a northward~trending fidge
near the south end of the range. .

Climate in the area is semi-arid, with hot, dry summers and mod-
erately cold winters. Precipif:a.tion occurs usually as snow, with occasional |
rains dﬁring the fall and spring. Vegetation consists of sagebfush and
desert grass. |

Water for milling purposes is obtained from the mine, Wa.ter’for
domestic purposes is purchased from the Natomas Co. ., \;vhik:h operates
a gold dredge to the south, It is pumped from their resérvbif, 1 mile -
distant. They obtain their water from Willow Creek and also from a well
V,;i.n.i:he va.lle}\r. Water can also be I;umped fl;om a 203-foot well owned by
the Copper Canyon Mining Co., through 15, 600 feet of 6-inch pipe line to
allz, OOO-g.allon storage reservoir situated above the miil.

The mine is accessible by 12 miles of hardsurfaced road and 6
miles of gravel road from the town of Battle Mountain.

Freight and express shipments and telegr.aphic cqmmunications are
,ha.nd].ed At‘hrough the railroad station at Battle Mountain, Daily postal
service is maintained by ‘truck from thé Battle Mountain post office,

The camp caln accommodate 27 families and 56 single men, It
consists of 14 bunk houses fqr single men, 27 family homes, a boarding
hox;.se capable of seating 90 men,  a grocery store, office, and étaff house.

Power for the mine and mill is obtained from three Diesel engines

of 600 horsepower each direct-connected to 475 k. v. a. generators, When
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the mine is not in operation, power for the camp and mine buildings is
obtained from the Natomas Co.

THE MINE WORKINGS AND MILL

The mine worlﬁngs and mill are fully describéd in Report of
Investigé.tions 4774 "Investigation of Copper Canyon Lead-Zinc Deposit,
Lander  County, .Ne‘v. " by Russell R, Tren’géve.

At the cessation of operations October 15, 1952, equipment on
the 700—1evei was removed and stored on the 500~level and the surface.
The water in the shaft was estimated to be about 70 feet below the 500~
level at the time of the examination, .

It is believed that if the proposed explofation from the 500-level
was expedited, the project V<.r0u1d be complete‘d before purnpiné wpuld be.
necessary, .

GEOLOGY . y

The rocks in the Copper Canyon area include sedimentary rocks
of Paleozoic age that belong to the Harmony, Battle, and Pumpernickel
formations. These rocks have been intruded by quartz monzonite and
have been reci'ystallized apd metamorphosed to ho‘rnfeis.

The oldest sedimentary unit is the Harmony formation (Ch) which
is composed of sandstone and shale. This unit is overlain Uncorlformablj
by the Battle formation., In the mine »ar‘ea (figs. 2, 3, and 4) the Battle
formation consists of three members: A lower merx;ber of calcareous

conglomerate (Cbl); a middle member of calcareous hornfels and conglom-
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e °
erate (Cbm); and an upper member of quartzite (Cbu). The.,Pumpernickel
‘formation is cor;aposed of chert and shale, In the mine area it is four;d i:;l
the hanging wall of the Virgin~ fault in the upper plate of the Golconda thrust.

‘Quartz monzonité cuts the sedifn entary units a;'xd is in contact with
the Pumpernickel and upper Battle formations in the Farrgn tunnel area.

The productive workings are 600 feet or more south of the quartz monzonite,
The rocks in the mine area are'cut by two principal sets of normal

faults: (1) North-trending faults that dip steeply west such as the Virgin

fault; and (2) northwestward trending faults that dip northeast. Both sets

of faults are'miﬁeralized; A thrust fault which brings the Pumpernickel

- formation over the Battle formation comes into the mine area but is not

exposed at the surface; presumably .it’wa,s d'ro.pped down on the hanging

wall of the Virgin fault below the Farren tunnel level.

A wedge of the upper conglomerate (Cbu) is exposed in 'the.ha.nging
wall of the Virgin fault on the Farre:n tunnel level; the wedge was not differ—l
entiated on figure 3 because it is small and does not affect the general
geologic pi.cture. ' T .

ORE DEPOSITS

The ore bodies that have been mined at Copper Canybn are gold-~
copper ore bodies from the lower member of the Battle formation and lead-
zinc ore bodies from the middle member. These ore bodies were localized

_along bedding in crushed zones parallel to faults or-at the intersections of
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faults.
The ore minerals in the gold-copper bodies are mainly pyrite and
chalcopyrite, the ore minerals in lead-zinc bodies are mainly pyrite,

galena, and sphalerite. The gold-copper and lead-zinc ore bodies ranged

from a few thousand tons to more than 100, 000 tons. The average tenor

"of ore mined was low (see production table), but the metallization was

fairly uniform and large blocks were mined with shfinka:ge stoping methods,
Scheelite veins and pods were féund locally in the lead-zinc ore bodies and
iﬁ the calcargous hornfels of the middle member, but no persistent ore
bodies were found in the stoped areas. One drill hole (DDH.' 9) that ex-~

tended below the 700 level had an intercept 100 feet long that assayed 0. 56%

: WO3; other drill hole cores also showed notable amounts of scheelite, but no

ore grade material was found, The wide &istribution of the scheelite so fa.1;
from any known contact between calcareous beds and quartz monzonite '
raised the question as to whether larger bodies,.of higher grade material
might not occur in favorable units near the contact.

There is no direct method of evaluating thg likelihood of the dis-
coversr of commercial tunésten ore near the contact, but the project appears
to be a good geologic bet. Many of the cont;.ct areas of the intrusive bodies
in this part of Ne'va.da ‘contain tungsten bodies, and two areas, the Mill
City and Osgood Mountain {(Getchell) districts have notable productions.

Tungsten ores in nearby areas such as the Osgood range are commonly

within a few tens of fleet of the contact. In view of the promising scheelite

9.
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showingé found elsewhere in the Copper Canyon mine, the Cbm=quartz
rxion‘zonite contacts would appear to be a whrthwhile objective.
| PROPOSED. EXPLORATION

The applicant proposed a drilling pfogram from the 500 level to
explore the' Cbm-quartz monzonite contact in. the footwall of the Virgin
fault, The holes were to be drilled along the strike of the middle horn~
fels to the quartz mqnzonite contact, This contact Vz‘one'has not been
previoﬁsly explored in the workings because it is about 600 feet from the
- nearest xtopes., The geologic reasoning followed by the-applicant in set-
ting up the proj'ect seems sound, but an alternate method for.reaching the
proposed objective should be considered.

There. are two ways to reach the proposed objective which will be

.discussed below under two plans, Plan I and Plan II (figs. 2 and 3):

Plan I is to drill from the Farren tunnel near the point where

it crosses.the Virgin fault, Two holes are suégested for the initial
stage; one is to be direeted about N. 30° E., dowri. 400, a;ld the
other is to be ;11.1'_ected about N, 63° E. , down 40°, These vholes
will total about 650 feet; provision should be made for an additional
850 feet of drilling to be fanned out to gxplore promifsing areas-along
the contact. The locations of the additional holes should be detér-
mined by mutual agreement between représentatives of the company,

Bureau of Mines, and Geolgogical Survey.

10,
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Plan II is to drill from the 500 level northward to the con-

tact. This plan is a modification of the applicants plan taking

into account Mr, Théyer‘é suggestions., de holes are suggested

for the initial stage; one is to be directed about N. 2° W,, down

100, and the other is to be directed N, 6° E., down 10°, These

holes will total about 1506 feet; provision should be made for an

additional 1500 feet of 'drilli‘ng to test qther promising areas

along the contact. The locations of the additional holes should be

determined by mutual agreement between represeﬁtatives of the

compé,ny, Bt;.reau of Mines, and Geological Survey.
Plan’'l has the advantage that the distapce from the drill site to the target
is shorter. Possibly a total of 1, 500 feet of drilling would adequately
test the contact area, The c.lisadva.nta'ges of the pl;,n would be that most
of the drilling would be in chert and shale of the Pumpegnickellforma.tion;
there would be Httle cl:la.nce of the discovery of tungsten bodies in this
formation,
Plan II would be more costly aé the distance from the 500 I;ével face to
the tar‘ge:t is greater than in Plan I, 'bﬁt would offer several a.dvéntages.
Plan II w()uld.ha.vé the oné major advantage that the drill holes would fol-
low units that have been productive elsewhere in tl;re miﬁe,- and which xﬁigh_t
.contain tungsten ore Bodies between the present faces and the contact, From
this standpoint it therefore seen.'ls desirable to ch‘oose Plan II over Plan I,

despite the greatgr cost. Moreover, there is some unceftainty about the
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position of the Cbm unit below the Cbu unit in the Farren tunnel area, (see

‘fig. 3). In the event that the contact between Cbm and-quartz monzonite

dips to the southwest instead of being nearly vertical as shown, the.ini~ . '

tial holes might well miss the target area. In Plan II the holes will be

drilled along the strike and will therefore be directed toward the contact,

They will cut the contact objective regardless of the dip, and will give ‘
more information on the underground structure than any other approach.

COMPARISON OF COSTS OF METHODS I and II

Plan I - Farren Tu.rinel

‘The Farren Tunnel 1350 feet in length and said to have been driven
in 1914 has not been in use since that time. The floor of the tunnel is
covered with from one to two feet of muck the entire distance, and in two

locations the back is caved up to 20 feet in height, Access to the face,

however, was possible by crawling over these muck piles. Considerable

excavation would also be necessary in blasting a diamond drill site at the
face, Removal of this muck would necessitate the installation of a track
and mine cars and hand tramming to the dump at the portal, This long

tram can not be eliminated as there are no winzes or open stopes adjacent

' to the tunnel which could be used to dispose of the muck,  Considerable

timbering and laggiﬁg would also be reqﬁired at the two badly c a'véd

locations., A rough estimate of the labor cost iniperforming the above

- work is as follows:
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100 man shifts @ $12. 50 $1, 250
In addition, 1400 feet of air line and 1400 feet of water line would

have to be purchased and installed.

1400 feet 2-inch pipe @ $0.78 $1,092
1400 feet l1-inch pipe @ $0.31 434
Labor installing & removing ‘
pipe 6 man days @ $12.50 _ 75
Total $2,850 less salvage

value of pipe

Plan II - 500-level

The trﬁck, air and water lines are insté.lled and ﬂe old diamond
drill sté.tion is beiieved to be large enough for the proposed drill holes.
Except for cleaning the floor of the 500—»1evei drift, estima.tec.l te cost
$100, drilling could be -st‘a.rted immediately after checking valves on
company ownéd 350 c.f.n;. air compressor - estimated cost of $200.
Drilling would be done on a two 8-hour shift basis daily which will require
two hoistman @ $12.50 per day. The cost of the hoistmen will be incorpor-~
ated into the per foot of drilling cost.

For a maximum of 3,000 feet of drilling,_ using an average of 30
feet of advance per day, 200 hoistmen shifts will be required,

200 shifts @ $12.50 = $2, 500

Summary
Cleaning 500~level drift ' $‘100l
- Checking air compressor 200
Hoistmen 2500

$2800
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The difference in costs of the two methods would be in favor of

\

Plan I. However, it would be small - amounting to the salvage value

. of the pipe.

Estimated costs of amended application which was not furnished by the
applicant '

Summary for 3, 000 feet of drilling

Cleaning 500-level drift ' - $100
Checking air compressor " ' , 200
Hoistmen, 200 shifts @ $124 50 2, 500
3,000 feet of AX drilling @ $5.00 15,000
-Supervision - 3 months @ $500. 00 1,500

Total $19, 300 or $6.43 per
‘ : foot of drilling

RECOMM ENDAITIONS. AND CONCLUSIONS
The Bureau of Mines and Geological Survey concur in the follow-
' ing conclusions:

1. In view of the promising scheelite shbw%ng in DDH 9 (100 fe.etl
of O 56% WO3) and elsewhere in the Copper Canyon mine, the calcareous
hornfels (Cbm) - quartz monzonite (Cbu) contacts would appear to be a
worthwhiie object., This contact zone has not beeél previously explored.

2., Plan II - 500-level is preferred rather than Plan I - Farren
Tunnel for the following .reasons:

é. Although Plan I may be less costly than Plan II, there
would be a delay of possibly two months making the face of fhe Farren
Tunnel accessible for drilling operé.;cions. Drilling could be started after

cleaning debris from the 500-level tracks - possibly two or three days.

14,
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b, No drilling. sij;e excavation is necessary on the 500-level
and air and water lines a.re installed.

c. ‘The position of the Cbm-Cbu contact below the Farren
Tunnel is unknown. Although the target area as shown on Exhibit C is
a shorter distance fr‘o.rn’ th.e Farren Tunnel than the 500-level, most of
the drilling would be in chert and shale of the Purhpernickel formation
with ‘little chance of the dis}covery of tu‘ngsten bodies in this formation.

d. .DArilling ﬁrorr? the 500-level (Plan II) would have the
advantage that the drill holes WOIlid follow calcareous hornfels (Cbm)
that have been éroductive elsewhere in the mine. |

e, Because of‘th‘e'ﬁncertainty about the position pf the (Cbm)
unit belc;w the (Cbu) unit, in the Farren Tunnel area (fig. 3), the initial
holes from the Farren Tunnel (Plan I) might miss the t#r_get aréa and
diamond drill footage would be increased.

| f. | In. Plan II (500-1level) the holes will be drilled along the

strike and will therefore be directed toward the contact. -

g. The proposed exploration is for tungsten and not for copper,
lead or zinc,

h. The proposed exploration will be on Washington claim,

“

Lot No. 1843 (patented).
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UNITED STATES

DEFENSE MINERALS EXPLORATION ADMINISTRATION A '
WASHINGTON 25, D.C. '

1012 Flood Bldge
870 Market Street

DEPARTMENT OF THE INTERIOR Y,
(s

San Francisco 2, Calif. .

April 9, 195

Adr Mail
Memorandum
Tos. G. C. Selfridge, Chairman, Operating Committee,

IMEA, Washington, D. C.
From: Executive Officer, DMEA Field Team, Region III

Subject: Docket DMEA-3191 - Tungsten
Copper Canyon Mining Company
Copper Canyon Mine, Lander County, Nevada

Answering your teletype of April 9, a joint field examina-
tion in connection with subject application was completed and a
report submitted to this office on March 18. However, after the
report was reviewed by H. C. Miller and Roscoe M. Smith, it was
found necessary to return it to the field for several revisions and
corrections. Up to this writing, the revised report has not been
returned to this office, but as soon as it is received the required
mmber of copies will be mailed to you.

We might mention that the engineer and geologist are in
agreement that a drilling program is warranted to explore the Chbm-
quartz monzonite contact in the footwall of the virgin fault.

In this morning's mail we received a letter, dated April 6,
1954, from Mr. Robert H. Raring, of the Copper Canyon Mining Company,
requesting that subject exploration application be withdrawn. Two
copies of Mr. Raring's letter are attached for whatever action you
may wish to take. - ‘

Se. Ric’ker for

H. C. Miller, Executive Officer
DMEA Field Team, Region ITI

Attachmsnt

Copy te: R. M. Smith, USGS
- A+ G. Johnson, Rene





Copper Canyon Mining Company

25 BROAD STREET
NEW YORK CITY

MINES: BATTLE MOUNTAIN, NEVADA e ey Ly

Battle wountein, Nevade
April €, 1954

Executive Officer
DKEA Field Team, Region III
1012 Flood Bldg.,
870 Market Strest
San Francisco 2 Californis

Ke: DhMEA~3191, Tungsten
Copver Canvon lkine

Dear Sir:

witi reference to cited Jocket embracin.: Dika assistance
in diamond~-drilling certain tungsten occu- renccb in the
Copper Canyon nine, please be advised:

That our New York (ifice seems reluctant to inance its
share of cost of the program and we musi, theretore, ask
that the Application be withdrawn,

It now avaars more than likely that tne wine will be
brousht beck into production within the near future, under
different onerating arrangement. It m‘gsht develop that the
new operator would desire to ;0 ahead with the tungsten
program and in such case, we would ask your COOperhtlon in
reactivating the Application.

Thankin; you for your kind ascistence with tlie Apnlication
and with arsurences that we still hope to et the holes
drilled, we are

Very truly vours,

OFPLR SAIYON #INING CULPANY )

by «'w"'\,f -
! /L v ’1/7 e

Robert ii. Raring ,7'

cc - tir. #. C. Johnson, Chief
wining Oivision, Rejion 111
USBi, Reno





Dept of the Interior

Defense Minerals Explorntinn '

Adninistratimn

Defense. Pwoauccion

BB 1aomou(01) Revolving: Puid

act,.

' Inherior Allocated Workin
Pund to the o. fica of the Secys)

APR _9 195& T

TELETYP E

To: 1'!b K. c Hiller, DNEA Executtve Otficer, Region III,
: C San ?ran»iaco, Calirornia L o

| xﬂeeurlet Febrnary 15, GOpper canyon Nining Compamy,
Docket DNFA 3191 Tungat«n we undcratand rrou your February
_DHEA summary tnat you nzll gend report we requastcd "in a few

days. 0 assist us to cooperute uith R.P. c., pleaae celetype

esnential reaturea or your recemuendationa 1f réport not already

lailgd.

) George C: Selfndgﬁ
G C. Selfridgp 65‘4/)

c S Chalrmun, Operating Counittee
Copy to: " Docket ” )
-~ FT, .Reg. 3 confirmation
. Code %00 ~ ‘ _
Oper. Committee
- "Adm. Read. File - - . '
“Audits .Divn., Bur. Mines
R. W. Geehan, USBM »
‘T. P. Thayer, USGS

 WSMartin/ls
RRZIE
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RECONSTRUCTION FINANCE CORPORATION

WASHINGTON 25, D. C.

April 6, 195,

Mr. C. O. Mittendort"

Administrator

Defense Minerals Exploration Administration 8 %% ﬂ
United States Department of the Interior -
Washington 25, D, C. ' “”;ﬁ

Re: Copper Canyon Mining Company
Battle Mountain, Nevada

Dear Mr. Mittendorf:

Reference is made to my letter dated February 10, 1954, which
had reference to your letter dated November 5, 1953 addressed to
Mr, Leo Nielson, Secretary of this Corporation, relative to the cap-
tioned company.

It will be sppreciated if you will furnish us with the information v
requested in the last paragraph of my letter at your earliest con-
venience in order that we may dispose of a request which has been held
in abeyance for several months. ,

Yours very truly,

\‘;’ZZ%«/ |

Frank T. Ronan

:‘
|
g

|
|

/%%; @i ’%é?é, ‘ j& TG T

- T D
BWM Ch fees” Q/’”f*?//’@’ S =8 e

Director, Office of Loans

|
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{“ ' o : ~> ‘ -~ . FILE COPY
- o o o - . SURNAME:
- UNITED STATES N
'DEPARTMENT OF THE INTERIOR = ¥

' DEFENSE MINERALS ADMINISTRATION
: WASHINGTON 25, D. C.

FEB 1 5 1954

- fr. %, C. Kller, Executive Officer
DHRA Pield Tesm, Region JII '
1012 Flood Bullding
S Pronaisoe o california
San Fransis » rnil

B " Re: Docket No. DNEA-3191 (Tungsten)
' . Copper Camyon Nining Company

€ Canyon Rine
o , m county, Nevada,
Dear Nr. Miller:

‘ Reference i85 made t¢ the subject dockst and to the
copy sent you of our letier of November 5, 1953, to M. lLeo
Nisison, Secretary, Becomstruction Pimance Corporation, cen-
cerning it.

" Yhe reply to the adove letter stated that NI 's
loan to Ord Nercury Kine, to which we referred, was of &
differvent type from that Corporstion's loans to Copper Canyoh
Kiming Company. Consequently, we bave besn asked to sdvise
RFC of the estimated cost of the proposed exploration, the
govermment 's share which would be repaysble out of production

 operations, and the estimnted time that would elapse bafore
sush exploration could de completed and a detersingtion made
a3 to the existence of ore in » commercial quantities. It
will be apprecisted, tderefore, if you will sead us & dbrief
. sommary of the results, to date, of your revisw made in :
acoordance with our letter to you of November 5, 1953. Sush
ormation 1s neoessary in order to negotiate further with

RIC. j | | ‘
|  Sincerely yours,
HCRubin/e%d 1:2{/%1/54 P ' ' _ o
to: : .P.Thayer e .
oopy ° ,Agri.eR. File - Gegrae C, Selfridge ;o
Op. Comm. ' l » _’ 2 !é 7
W. S. Martin Chatrman, Opereting cm:.ttué
: R. W. Geehan,USBM ; -
Approved: - v J.L.Hofflund H.C.Rubin
: 3. Hodgss >, | ' D. M. Larrabee | /

| C 'b
o
Q‘. P
TS
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RECONSTRUCTION FINANCE CORPORATION EE@%W@ 5@?
=F] 10
WASHINGTON 25, D. C. cEB1 110
February 10, 1954

o Y
Mr. Co O. Mittendor?

Administrator,

United States Department of the Interior
Defense Minerals Exploration Administration

Washington 25, D, C, : o s Wﬁ:?

Re: Copper Canyon Mining Co., 3/ j? /
Battle Mountain, Nevada A el

Dear Mr, Mittendorf:_

Further reference is made to your léttér of November 5,
1953 to Mr. Leo Nielson, Secretary, and Mr, H. R. Rutland's reply
of November 24, 1953, regarding an arrangement for repayment from
production of the Government's portion of an exploration project
that is being considered on the properties of the Copper Canyon
Mining Company, This matter was discussed by telephoneé today be-
tween one of our Engineers, Mr, Merle M, Repass and Mr, Frank E,
Johnson, Deputy Administrator, '

Your letter refers to a previous arrangement whereby RFC
interposed no objection to an exploration program on the Ord Mercury
Mine that provided you would be repaid from production. It should be
pointed out that in the caseé of the Ord Mercury Mine our loan was
payable only out of the proceeds of production as we had no right of
foreclosure to sell the property, It, therefore, was of paramount
importance to our interests that the property operate -and we ac- -
cordingly made no objection to the exploration contract with your
Administration.

We have two loans to Copper Canyon Mining Company that are
delinquent but which are secured by a foreclosable mortgage on the
property. 3Since the principal collateral value is in surface plant
and equipment which are subject to depreciation and as taxes are ac-
cruing on the property, it is problematical as to how long we will
continue to withhold foreclosure proceedings-—especially as RFC is
now in process of liquidation. Furthermore, it is presumed you
would not want to enter into any agreement for exploration work with
Copper Canyon Mining Company if there is any possibility of our fore-
closing on the property before you could complete your program,

Accordingly, before we give an answer to your letter of
November 5, 1953, it would be appreciated if you advise this





p
L

- Page 2,

Corporation of the estimated cost of the exploration program to be
paid out of operations and also the estimated time that would elapse
before the program is completed and a determination as to the existence

of commercial ore.

Very truly yours,

- Frank T. Ronan
Director, Office of lLoans





January 25, 1954 - i :

. ~,Mem4brandwm

. Teo: f. Rabert w. Guhm. !‘ermm Metals and Anays Bmmch W‘}/ﬂ
' ' Wuhingtm, D.C. _ . ' :

me Chicf, Mmina Hiviuan. Region I
Subject: DMEA, 3191 C}opper Cmyén

Reference is made to your memarandum e)f hmm"y 19,
l’M to Mr. Russell K. Trmaeve. .

The Bureau diamond driil cores were lmped by both
Mf. Trengova and by Jacques F. Robertson, geologist of the
Y. 8., Geolegical Survey. Ne scheelite was found in the cores.
' The cores are filed in the U s. !vumn of Mines cou librarvy
At mmo. Nevada, , .

R !Ma,m@nd drill hole Ne, 9 was dmuod by the Intwntiow
"Smawng and Refining Co. The 100-feet intercept of scheelite,
assaying 0. 86% WO,, was lamped by Roseoe M. §mith, geologist
 of the U. 8, CGeological Sui'vey. The core is ﬁted ur. the c@pyer
: Cm’mn mino.

, ‘The report on the Copper Cuyeu DMEA apphcatwn .

‘ _by Mt. '!'tmgeve is completa except for seme expected information
from My. Robert Rariug, goneral manager, on & revised application
which will eliminate some of the proposed charges. There is alee

“seme question, according to Mr. Rariag, whether or sot the Copper
Canyen Mining Co. are in a position to auumts 25 percent of the

- cont of the proposed exploration. .

XS
o b
‘eba‘\f

w s. s

A. C. Johnson
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES o !
- WASHINGTON 25, D. C.

January 19, 1954
Men:orandum 4

To: Russell R. Trengrove, Mining Division, Region III
Reno, Nevada

From: Robert . CGeehan, Ferrous Metals and Alloys Hr#nch
Subject: DMEA 3191, Copper Canyon

The Washington staff of DMEA bas requested information
regarding Bureau drilling atltbe subject proﬁerty. which 9ou de-"
acribgd.in R.I. 4774. They si:ecifically wish to know if the core
was lannpéd for scheelite and, if not, whether the core is available
for lamping. I will appreciate any information you have available
on this subject. |

- Best regards.

Pobert W. Geehan

- cc: James Hopkins, DMEA, Room 3538 !/”ﬂ
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RECONSTRUCTION FINANCE CORPORATION 2T GOV LB
. Befon: eﬁwmh&&m@mMa
WASHINGTON 25, D. C. RECEIVED
N3V 2 51983

November 24, 1953

-

-

2
g

A SR

Mr. C. O, Mittendorf, Adminietrator\/ { @Wﬁ?y@ﬂ
United States Department of the Interior
Defense Minerals Exploration Administration .Eilji,f"’ﬁf
Washington 25, D. C.

Re: Copper Canyon Mining Co.
‘Battlemountain, Nevada

Dear Mr, Mittendorf:

Your letter of November 5, 1963, addressed to Mr.
Leo Nielson, with reference to the captioned loan, has been
referred to this Division for reply.

We regret that we are not, at this time, in a
position to advise you with respect to the proposal outlined
therein. Our Los Angeles Loan Agency has been requested to
furnish ue a report on the current status of the loan and im-
mediately upon receipt of the requested information we shall ad-
vise you further,

Yours very truly,

Office of Loans





. : E ’ : . FILE COPY
’ ‘ o -\ . ‘l‘-‘@U - SURNAME :
UNITED STATES ) ' '

- DEPARTMENT OF THE INTERIOR

. DEFENSE MINERALS ADMlNlSTRATlON
' WASH[NGTON 25 D c.

¥r. ico nielson” MOV 51953
Secrebary, Reconstruction

- Finance Corporation

‘wamhington 25, D. C,-

Ty deav Mr. Nielucn~

. _There is pending in one of our reiional off'ives
- an application of the Copper Canyon Mining Oompany (Docket .
_hﬁa MiA-3191) for an Lxploration Project Contract with the
dovernment for the property known as the Copper Canyon
progerty iocated in Sections 21, 22, 27, and €0, T. 3% ¥.,

5 %, kount Dlablo Dase and Meridian, Lander Lounty,
Nevaca. This property Vcnsists of 14 patented and ¢
unpatented mininz claime. :

The applicant states?

- "The propertj is encunbered by an RFC expioration
'Loan sranted in December LU4T in principal amount
$130,000 for purpose of deepening the three-
‘ompartment vertical Julie shaft co as to permit
sining of lead-zine ore bodies that have been pre- .
viously diamond érilled., A sum of $15,000 has
been paid on principal of this loan, but the
' balam»e, witn acbruea 1ncereat, approximates /

. A_copy of our propaﬁaa uxploration PrGJGLt Lontraﬂt
form on whirh this Lxploratiocn Project Contract may be dravn
ig encloced for your imspection. The property 1s to ue
jovestijated, and the estimated cost of the project 1s as
yet not determined, dbut the Government would contribute 75
percent of any cost., Thils contrivution would be repayable
to the (Government oniy 1f the Government considers and :
certifies "that a discovery or development from which pro- =
duction may be made has resulted from the exploration work,"
and the Goverument has a lien upon the pvoperty and upon any
production to secure this repayment. - \ B - -

Qrdlnarixy, Defense Minerals ixploration Adminis-
tration would require the subordination agreement of a prior
encumbrancer as a prerequisite to enterinﬂ into an uxplora-
~tion Froject Contract, becauae 1f all the proceeda from the





}.".Cgpy to:

g e e T
_ "'l S -

‘ opsratian or nining properﬁy for ‘ten yatrs were uuad to pay'
of f the encumbrancer’s loan, thexre would then be nothing
reuaining to pay any royalties to Defense ‘Minerals Bxplora-
" tion Administration. However, in the case of the Reeon-
- #truction Finence Corporation, it would seem unnecesmary :
to require any snch formal subardinntion. e

: " In ‘your letter to me of Gctober 27, 1952, 1n the
.case of Ord Mercury Mine, ymu'urote* S

“I wish to adviae that this Gcrponatian 1n$erpaa¢s
- no objection to the prapossd exploration project
referred to in your aforesaid letter amd in the
event commercial production of ore results, thia
Corporation will not objest to the payment from:
proceede of production of rayalties due the

‘Governnent undey the conbract

T It would be’ appreciated 1£ yau wauld write us as
your eabliest sonvenience if your response would be similar
.~ 41n this case, because we 40 not want to wmake an investiga-
“tilon of this property until we have rirst haﬁ such a reply

. from you. . : :

°1ncerelv yourl,

Dncloxure

AEKane/g.p/emd 11/3/53
Docket

Adm. R. File

‘C. 0. Mittendorf
Reg. III (2)

W. S. Martin

J. L. Hofflund
A. E. Kane
 chron. .
~pending -





. . o o @ FILE copy
- B - L ‘\,. : . SURNAME:

" UNITED STATES _
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATION
" WASHINGTON 25, D. C,

. H, C. m:c, mﬂw foﬁ,ur o .. ---------------------- ’
DMEA Field Team, Ecsim fee gl A B—
1012 Flood Building o - |

870 Market Strest . . e
San Francieeo 2, mzm

Bﬂf MM ﬁb. bm“aﬁ 3191 - mng
Copper Canyon Mining Company
Copper Canyen mine “
m&m&n Bevads

- Dasgr ﬁr‘.‘ !ﬁmm

" RBeforence is mede to the above-docketed spplicatiom fur
sxploration assistance whish is being referred 4o your office fur
review m«mmmﬁmummwumm

A memoranda by ¥. 7. Thayer, Geodogical Surny, hag qu
Wmmuommafarmwemtm As ¥r, Thayer re-
. quested, a copy of this letter is being sent to M, R. J, Roberts
inor&wtmthamfmd to the Field 'xeanamt gaologm
mm o the mb,joct. preperiy.

Simmzym,

. George C."Selfriydge‘ .

MM. Operating cmm

, - : FARutledge:fy/ 10-30-53
, : ' cc:  Docketv .
: ‘ "~ Code 400
I ) . FloRege 3
¥ouber, Doresu: of M( o '_ -Admr, . Reading File
- : Operating Comm,
R. W, Geehan, USEM .
Re Jo Roberbs R

- ARKmkel In
Mr. m»giczf‘smm(:ﬂ)





o GGPPBT Canyon Mni.ng Wl}!ﬁf o n o A S

' ' o o ' ‘  FILE COPY
: o : ’ . SURNAME:

_ UNITED STATES o : ‘
DEPARTMENT OF THE lNTERlOR

DEFENSE MINERALS ADM_INlSTRATlQN
WASHINGTON 25, D. C. - - '

WOV 51953

mnehmn.amm o . -
- Vice President ' o [

~ Battle lbuntain, Kevada e : R F—

Be: Docket Ko, DIEA 3191 - !nngawn
' Copper Canyon mine
~Lander Connty, Mevada

‘Doar !Ir. Rarmg~

Reference is mdas tw the abwa-doehated &pplicatm for
exploration sssistance which has been reviewed by the Iron and
Ferro-Alleys Division of the Defense Minerals Exploration Admin- .
istration and referred to Mr, H, C, Pﬁ.llsr Exscutive Qrﬂ”?, o
DMEA Field Team, Region III, 1012 Fleod Buildinz, 870 Market Street,
San Francisco 2, California, for review and possibly a field ex-
amination of the pmperty. -

Any assistance that you can ::ewder the mnbcrs of the
Field Team will be Watoﬁ. : .

Smml,y ye‘arzs, '

C. 0. Mlttendmf (K £1|)

Amntrator

FARutledgesfoc | _
10-30=53 '

cc:  Docket
- Code 4,00
FT. Rege 3 = .
Operating Comm,
Admr, Reading File .
Re We Geehan, USBM
 Te Po Thayer, USGS





‘ . q IN REPLY REFER TO:

UNITED STATES

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY -
WASHINGTON 25, D. C.

October 26, 1953

v

Memorandum

Weida
Tot W. S. Martin, DMEA <7

Froms: T. P. Thayer, USGS

Subject: 3191-Tungsten
Copper Canyon Mining Company
Battle Mountain, Nevada

The applicant proposes about 2000 feet of diamond drilling
from a point on the 500-foot level to explore possibilities of tungsten
ore in the middle member of the Battle formation near the contact with
monzonite porphyry. The proposal has been discussed with Mr. R. J.
Roberts of the Geological Survey, who is familiar with the mine.

Although the basis of the proposal seems geological ly sound,
that there is tungsten mineralization in the middle member of the
Battle formation, the location of the exploration target is open to
discussion. The sectiony through the Farren tunnel shows the monzonite
porphyry contact, at a point apparently only 200 feet above the top
of the middle member - the presumed tungsten horizon. If the situation
is as shown 2000 feet of drilling from the end of the Farren tunnel in
the footwall of the Virgin fault would give a grea deal more footage in
the promising zone near the monzonite porphyry. This area is not much
farther from the present workings than the target proposed by the
applicant. .

The answer to the guestion involves three factors: (1) How
well is the position of the Cbu-Cbm contact known below the end of the
Farren Tumel? (2) How well is the position of the porphyry contact
known in the proposed target area, (3) How much of the proposed ex-
ploration is for metals other than tungsten? .

Question 1. How closely can the position of the Cbu-~Cbm °
contact be determined? If anywhere nearly correctly shown, the
distance to favorable tungsten ground is much shorter than in the area
proposed,

@o@W’Tﬁuﬁn@&'4©®





» '3

Question 2. The map and sections show only four points on the
monzonite porphyry contacts, two on the surface and two in the Farren
Tunnel, on opposite sides of the Virgin fault. Presumably, the contacts
on the plan are projected mainly from the surface, but this is not in-
dicated. It seems rather important in prospecting for tungsten to under-
stand the relations of the porphyry masses in the area 10750 to 11250 N
and 9750 to 10250 E. The indicated trends of the contacts suggest two
bodies or a narrow reentrant to the north, Whichever is the case, would
not this area be the most promising place to look for tungsten?

If the contact swings as postulated, how much longer might
the proposed drill holes have to be to reach it? The porphyry is shown
as cut by the Virgin fault, so the position of the contact on the sur-
face cannot be projected below the fault, where the proposed target
area lies,

Question 3. The proposed drill holes lie within the pro-
ductive lead-zinc horizon, and presumably it is hoped some ore will
be found, although Bureau of Mines drill hole B-9 was essentially
barren., Should not the Government participation be on the basis of
partly for lead-zinc and partly for tungsten?

. If more information is available on the porphyry contacts in
the area described above, the Field Team should present it. If not, I
believe more reasons should be given as to why drilling should not be
done from-the Farren Tunnel, Holes fanned from the tunnel north of the
Virgin fault would quickly establish the position of the top of the
Cbm and the porphyry, and would be directed to explore the thickness
of the Cbm most advantageously. Any ore found in this area could be
developed from the 500 level, ‘

Recommendation:

The dockets should be referred to the Field Team for answers
to the questions above, and setting up of cost figures.

, ' If copies of the letter transmitting the docket to the Field
Team and this memorandum are sent to Mr. R. J. Roberts, Room 208,
222 S. West Temple Street, Salt Lake City, Utah, he will forward a .
geologic report to Reno, saving some time in processing.

T g

T. P. Thayer





UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

WASHINGTON 25, D.C.

Mr. Robert H, Raring October 19, 1953

General Manager Subject: DMEA-3191

Copper Canyon Mining Company Re :Bxploration Assistance
Battle Mountain, Nevada Copper Canyon Mine

Dear Mr. Raring:

The receipt of your application dated October 12, 1953,

for exploration assistance under the Defense Production Act of 1950,

as amended, is hereby acknowledged.

Your application has been assigned Docket Number DMEA=-3191

and referred to the Iron and Ferro-Alldys Division.

Kindly refer to DMEA=3191 in any future correspondence

relating to your application.

Sincerely yours, .

- f1y .
S AN
st BeoAl S

N2

Robert E, Adams
Chief, Operations Control
and Statistics Division

Interior—Duplicating Section, Washington, D, C. - 44994
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Copper Canyon Mining Company

" 19"
BATTLE MOUNTAIN, NEVADA _ ... (o qv [TZAI0B
October 12, 1953 o tnerals Administration
' @g’igﬁ%@ i REGE“‘EB L. E. WHICHER, President
25 Broad Street

@C‘h- 1 8 '!953 New Y,?RK Crty, N. Y.

ROBERT H. RARING
General Manager
BaTTLE MOUNTAIN, NEVADA

<

{

‘.
¢
i

+

Defense Minerals Exploration Administration
United States Department of the Interior
Washington 25 D. C.

Gentlemen:

Submitted herewith in quadruplicate is Application for
assistance of your Agency in diamond drilling for tungsten
in the Copper Canyon Mine, submitted under provisions of the
Defense Production Act of 1950, as amended.

Very truly yours,

COPPER CANYON MINING COMPANY

b “ ;

Y /@/L&W{ e
Robert He. Raring ’4’;;;i

Encls: (in quaed)

Form MF-103

Continuation Sheets (10)

District Claim Map - Exhibit nav

Composite Plan, 500 & 700 Levels - Exhibit ngh
Longitudinal Section - Exhibit "C" .
Farren Tunnel Section - Exhibit "D"

cc - lire L. E. Whicher





(RevieATal08 | o52) UNSIRTATES DEPARTMENT OF THMIOR B A Drored o €2-B1085.2,
D MINERALS EXPLP.RAI]ON ADMIN ION

Y ety g @, T
' Beicnse ingra L.TChiog

', I Miisiratign ;

APPLICATION FOR AID IN' AN OCTIg ‘ Nt;g,;’;;" by;”/p;‘““”t
EXPLORATION PROJECT, PURSUANT TO M‘Zf;ftofiame;;i --------- L —
DMEA ORDER 1, UNDER THE DEFENSE Date Received /ﬂ'_'_':'___-ﬁi::;?_ﬁ::-.:“.:-.‘_::'_::

PRODUCTION ACT OF 1950, AS AMENDED Estimated Cost ...

Participation (Government %) __._...._._________.

INSTRUCTIONS

1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your
mailing address: _.

Copper Canyon lMining Company, Battle Mountain, Nevade

A Delaware corporation
(b) If other than an individual, add to your name abeve whether a corporation, partnership, etc., and the name of the State
in which incorporated or otherwise organized.
(¢) If a corporation, add to above statement, titles, names and addresses of officers.
(d) If a partnership, add to the above statement the names and addresses of all partners.

2. General—Read DMEA Order 1, “Government Aid in Defense Exploration Projects,” before completing this application.
Submit this application and all accompanying papers in quadruplicate (four copies), with your name and address on each
sheet of the application and on all accompanying papers. Where sufficient space is not provided on the form for all required
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number.
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration
Administration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof.

3. Applicant’s property rights.—(a) State the legal description of the land upon which you wish to explore, including all
land which you possess or control that may be benefited by the exploration, and excluding any land or interest in land which is

not to be included in the exploration project contract -

See attached sheets

(b) State any mine name by which the property is known. Cbppe r Canyon ‘Mine
(¢) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise -
Ovmer
(d) If you are not the owner, submit with this application a copy of the lease, contract, or other document under which
you control the property.

(e) If you own the land, describe any liens or encumbrances on it
See attached sheets .
(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded

location notice. see attached sheets

o

4, Physical description.—(a) Describe in detail any mining or exploration operations which have been or now are being
conducted upon the land, including existing mine workings and production facilities. State your interest, if any, in such
operations. Also describe accessibility of mine workings for examination purposes.

(b) State past and current production, and ore reserves, if any, giving quantities and grades.

(¢) Describe the geologic features of the property, including mineralization; type of deposit (vein, bedded, ete.), and your
reasons for wishing to explore. Illustrate with maps or sketches. Send with your application (but not necessarily as a part
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each
whether you require its return to you.

(d) State the facts with respect to the accessibility of the project: Access roads, distances to shipping, supply and residence
points. oy

(e) State the availability of manpower, materials, supplies, equipment, water, and power. 16—66551-1
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5. The exploration project.—-(a)..e mineral or minerals for which you W“Jlore ----5:‘ungs%en--(-schieeiite)

(b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed)
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts,
veins, ore-bearing beds, etc. days

(¢) The work will start within __.3Q_____ days and be completed within _--90 _____ mem-hs from the date of an exploration
project contract.

(d) State the operating experience and background of the applicant w1th relation to the ability to carry out such explo-
ration project, and also that of the person or persons who will supervise the operations.

6. Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet),
under the following headings. Add the totals under all headings to give the estimated total cost of the project:

(¢) Independent contracts.—(Note—If the applicant does not intend to let any of the work to contractors, write * ‘none”’
after this item. To the extent that the work is-to be contracted, do not repeat the cost of the contract-work in subsequent
items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard
of materla.l moved, etc.).

“(b) Labor, supe'rmsmn, consultants. —Include an itemized schedule of numbers, classes and rates of wages, salaries or fees
for necessary labor, supervision and engineering and geological consultants.

(¢) Operating matexials and supplies—Furnish an itemized list, including items of equipment costing less than $50 each,
and power, water and fuel.

(d) Operating equipment —Furmsh an itemized list of any operating equipment to be rented, purchased, or which is owned
and will be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on present
value, as the case may be.

() Rehabilitation and repairs—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be
devoted to the exploration project.

(f) New buildings, improvements, installations.—Furnish a detailed list showing the cost of any necessary buildings, fixed
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project.

(9) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not
including initial rehabilitation or repairs of the Operator’s equipment), analytical -work, accounting, workmen’s compensation
and employers’ liability insurance, and payroll taxes.

(k) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above.

Note.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any

other indirect costs, or work performed or costs incurred before the date of the contract, should be included in the
estimate of costs. :

7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on
Government participation (Sec. 7, DMEA No. 1)?

(b) How do you propose te furnish your share of the costs?

D Money I:l Use of equipment owned by you l:l Other

Explain in detail on acompanying paper.

'CERTIFICATION

The undersigned, whether as an individual, corporate officer, partner, or otherwise, both in his own behalf and acting for
the applicant, certifies that the information set forth in this form and accompanying papers is correct and complete, to the best
of his knowledge and belief. -

Dated October 12

NING COMPANY

J

Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a wilifully false statement or representation to any depart-
ment or agency of the United States as to any matter within its jurisdiction.

U. S. GOVERNMENT PRINTING OFFICK 16—66551-1





© "GOPPER CANYON MINING COMPANY .
Battle'MOunrgin,,Nevada

o

”‘Continﬁaﬁibh Shééts;f6 accompany DMEA quQgMFciCS L

o 1.(c) Namesland addresses-bf,bfficérS‘of‘the”Company ares -

' Cheirmen of the Board: lr. L. E. Whicher, Room 1636, 26 Broad
fStreet,‘NGW‘quk 4 N, Y, v ‘ S

';uPréSideht:,Mt( Jack Malby,fadéress.same,és aboﬁe
_ 'Vice_Presideht: Mr;ﬁRbbért.HafRaring,”Battle Mbuntain,fNevada'

 Seoretery: hir. Sidney L. Sherman, Room 1636, 25 Broad Street, NY 4 Ny

3.0a) Applicant's holdings are in the'viqinify of Battle Mountain, Lander
.. . County, Nevada and are colored in red on map submitted as exhibit to
~this Application.- L g : I . S

Specifically, the‘Applidanp'has;fwo mining,prbpéftiééz

a. - Copper Basin Property located six-miles southwest of Battle

' .Hountain and comprising 27 patented lode mining claims, 28
" 'lode lodations, 16 placer locations, and 280.acres of '
" patented agricultural land, totaling approximately 1200 acres.’
' This property has developed copper orebodies but is not

. equipped for operation.

b. - Copper Canyon Property located 18 miles southwest of Battle
. liountain, fully equipped with 350 ton flotation mill, power:
“plant,»shops;éoffices;,housing,“etc and comprising 19 patented
lode mining claims, 17 lode locaetions, 3 placer locations and i
720 acres of netented agricultural land, totaling approximately i/

"‘;1400 acres.

Application for the DMEA project as will be described herein relates
to work at the Copper Canyon Property, located  in Sections 21, 22,

57, and 28 of T 31 N, R 43 E, Mount Diablo Base & Meridian, Lander
County, Nevada. = Ll S o

»3.(bg See Form
_ See Form . - . . - e
(dg ‘Not pertinent; Applicant owns the Property. - . =~ -
Currently & suit hes been enteéred by the District Attorney of Lander
. County for collection of delinquent property taxes but settlement of
. same can be expected within near future. o : .

‘The Property is encumbered by an RFC Exploration Loen' granted in'
December 1947 in principal emourt of ‘$130,000 for purpose of
.. deepening the three compartment vertical. Julie Shaft so as to ' -
. permit mining of lead=-zinc orebodies that had been previously
 diemond drilled. A sum of 15,000 has been paid on prinoipal of
" 'this loan but the balance, with accrued interest, approximates
 $140,000. . . S :

7





Capper‘Canyon Hining COmpany S ~f;'. - Battle Mountaiﬁ, Nevade

3 (f) Llst:ng of Patented Lode Mlning Clalms in 00pper Canyon uroup._

Claim S ;7 :_wf“;{ sur. No.

vaifgin Lode - e **Lot o, 57
' hary Louise Lode .. -~ . i Lot No. 38
" uountain Rook Lode .. . Lot No. 39 -
Gthel C. Lode . -, - . Lot No. 1842 '
. Weshingtonm - .~ Lot No. 1843 =~
East Lake Superior ... =~ -+ . Lot No. 1844
' Copper Queen e ,”"4175 . ;
Bagle . S oL 4176
- Yelilow Jacket . . o o 4175
© Reona S T
Salt Lake . R IV EE
Salt Lake No. e - 4175
-Salt Lake No. 4175
. Salt Leke No. .. 4178
- Salt Lake No. o L4175 -
John John e a17s
~ Blue Jacket =~ .. Cooon . 4175
Comet - . . o0 4175
Lucyv‘”‘ Lo e 4175

G O

Llstlng of Unpatented clalms, lode &nd placer, Wlth recoralnm data:

o o Recordlng
Claim : o l‘»'Book I Pege

‘Southern Belle'.' R , - 150
Bayou : R A T 150
Tomahawk Lo e R T T ' C 343

© Keystone .- ST 348

Cfecumsah o T - T 1<
Climax. —~ .° . L o 13 T 344
‘Inspiration - T I L

" Heela . . . 'f'.f' S £ A ST 348

© Last’ Chance ’g. ‘“.1'" oo 138 e o 345
‘Polaris = s 13 oo 346
Heppy Thouvht e 14 ‘ e 298

; nappy Thought z% ST U , . 284
H,:Evenlng Star --.1‘ .-,-"r, B 13 - . : 102 .
"Salt Leke Nouo' 3 ~ . . .o 18 .o 108
. .ashington Fraction AR - I i

© $alt Lake Fraction Ce e 13 - 476
Tomeéstake Placer ** - . T .. o 8. . . 40

TiGuy Yevis: Plecer - - . . T g o 40
‘July Fractlon Placer S oo 10 . 433

“bove llstlnw of flllngs on unpatented‘mlnln |
| g claims relate to office o
the’ CounLy Recorder au the Gourthouse in Austln, Lander County, Nevada. *

- 4.(&) Currently mlnlng oneratlons ere. suspended at the Copper Canyon kine.

: .gggtzggg? was mgdg October 15 1952 as a‘result of decllnes in pr1ces of lead

A





* Gopper Canyon Mining Compeny . .. . © o0 " September 30, 1953
Battle liountain, Neyada - R o o : :

2.(a) Cont'd. - The Conver Canyon liine is an old mine, heving been discovered
S about™1864. Harly production of high grade copper ore was -shipped
crude fo Swensea, Wales. In 1916 present owners accuired property
and worked it intersively during ‘orld sar I. A long shut ‘down period
 resulted fyom 1920-35 when the lLine was inactive except for small scale
. lessee work. ' B SRR e .

In 1935 the present-Company. retooled end undertook a development program
. thet culminated in lease being taken by the International Smelting and
. Refining Compeny in Spring of 1941. Internstional (Anaconda subsidiary)
" .- thereupon built'a new end modern camp, sunk & new three compartment shaft
7 (Julie Shaft), built & mill and all nglated facilities. The I}ill began
~ ‘operation in February 1942 - shortly after FPearl Harbor. . - '

The kine was intensively worked during world War II by International
but, upon éxpiration -of .the lease, the property with imorovements -
reverted back to owners, the Copper Canyon liining Company, on December 1,
1945. Copper Canyon. continued the 'gold-copper work until ‘July 1947
When,'becausevofvinflatibnary'conditions'gnd.terminationiof the Premium
. Brice Plan on copper, decision was made to 'sink; the Julie Shaft to
the oreviously diemond-drilled lead-zinc orebody. This involved 218 feet
"of sinking with several ‘thousand feet of lateral work. ‘ :

Lead-zinc milling began in October 1948 end continued - except for

‘6 suspension for repair of fire damage in summer of 1950 « up wntil

- October 1952. Lead-zine ores are far from being exhausted but present
_day cost-pr;ce‘relationships makes working -them unattractive. S

- ‘No exact figures can be given on value of total production of the

" Copper Canyon liine but- it doubtless is in order of $15,000,000.

. Accurate .records heve been kept since 1935 ‘and the period therefrom:
-~ .breakd down into three périods: AR ‘ -

. = Period ‘from lSSSI%hfu 1941 shipments of crude ore (no mill)
' “totaled 23,099 dry tons containing 6,636.1 oz/iu, ~

" 46,189 oz/Az end 2,231,677 1lbs Cu.

b. - Period from February 26, 1942 thru 1947 (milling sold-
o cOpper'ores)jiotal'422;179‘dry tons milled recovering
. 50,937,6 oz/Au, 363,813 oz/Ag and 6,255,385 1bs Cu..

"¢y = Period from October 1948 thru to October 15, 1962 (milling
‘lead-zinc ores) Totalfl96,266 dry tons milled recovering
' 3,873.4 oz/Au, 462,921 oz/Ag, 398,877 lbs Cu, =
6,613,593 1bs Pb, and 3,124,345 lbs Zn.. Lo

‘.'Ehe‘Miné is priﬁ@ipally Aevelbpéd:bygthe'Juiie,fhree“ccﬁpéftment vertical
" ‘'shaft, 728 feet deep, from which production levels have been cut at o

200, 300, 500 end 700 intervals. Lead-<zinc work is confined to bottom
" .or 700 foot Level; upper levels produced -gold-copper ores.

© Wine plant consists of diesel power plant with three (3) Busch-Sulzer
600 hp diesel engines installed, & complete and modern 350 ton per day.
‘differentisl flotation mill, assay office, shops, offices, bunk and
. boarding houge facilities for 55 single men end 27 modern family
! dwellings.&ﬂéger supply is from wells and surface flow of Willow Creek





e SR - -;-4-f"_‘d;\i....|lv
. Copper Canyon mn!g Company . = . - .

. - Battle. hountaln, Nevade . .. A LT Septembef 30, 1953

@‘?" - .
' 1n adgolnlng canyon. Jater supply is abundant at 200 gpm..

,‘-Aypglcant owns decsrlbed proPerty excent for encumbrances noted in
3(@ o .

Elne is completely accessible for examlnatlon down to and’ 1nclud1n¢

the 500 Level. The bottom or 700 Level is now under water, mine
pumplnn hav1ng been suupended when ‘the Kine was shut down October 15, 1952.

..(b) - For mine productlon, please note preceedln paravraph;
,On present 1ead -zine nrlces, ore reserves are very limited. Develonment
. is backward so that proved lead-zinc reserves are on order of’
50,000 tons thet will average : :

0.02 oz/Au per ton

2.50 g "
. 0.20% Cu

2.00% Pb

1. OO % Zn '

Pxobable and pOSSIble reserves. of thls type and grade of ore are
. considered great. Foimsal development however, lags because markets
.. "have been (31nce karch 1949) so unsteady that formulating and executlng '
- long range developments prOgrams ‘have been ruled out.

Thls appllcatlon does not bear on lead-21nc exploratlon, lt is etunwsten
FWOJect as W111 be- explalned later.

4.(c) Copper Canyon mlnerallzatlon is related to a hesoz01c porphyry (locally
called the "John John" porphyry)that lies just north of the Mine.
. This rock intruded upper Paléozoic sediments (Pennsylvanian and.
';:n1531sslpolan) resultlng in. contact metamkrphlsm, replacement and
'fllllng. : : :

' hlnln to date has been conflned to brecclated fault zone where the

'_.cementln'P chlorite of the breccia has been replaced by pyrite- chalcopyrite
;kas is case with go.d-copper. ore) or by gellena and sphalerite (as is
case with the lead-zinc ores. Lithology exercised dominant control

- in determining type of mineralization. In the siliceous facies, the
pyrite-chalcopyrite mineralizetion is found whereas the balena-sphalerlte
metalllzatlon follows the 11ney members, . as could be expected.

The breccla zones are’ ‘formed .in "trouvh"s Eormed by intersection of
a northwest striking easterly dipping fissure system with bed strike
northward on & steep westerly dip. These trough-like zones can becdome
wide, in one instance running up to 200 feet in w1dth. vertlcal range

A Of 100. feet or so is not unusual.

’ Mlnerallzed bed is called the Battle Formatlon that avereges about
800 feet thick. The basal member is a siliceous conglonerate of about
200 feet in thickness. In it is found the gold=-copper mineralization.

fj. The middle member, sbout 400 feet thﬁck, is en altered dolomtic
limestone or hornfels and in it occurs. the lead-zine nineralization.
-The upper 200 feet of the Battle Formetlon is a rather even textured





Copper. Canyon lining Company, B T S -
~ Battle Fountain, Nevade ' . S s, . September 30, 1953

?quartzlte that has: not been hi"hly productuve horlzon. ‘
:In upper 1evels, secondary . copper metallization was notable and
‘was responsible for discovery:of the Mine and its early. spectacular

-~ production. Such secondary eopper ores are’ now laruely exnausted
‘however.l , . .

"f:For more completo'anIOglc descrlptlon of the liiney . refer ce is made
',to geolozic quedrangle mep series of the U S Geological npurvey, . ’

. ( eolggy of the Antler Peak Quadrangle, Nevada by R.. d. Roberts

+ (1851

. The Mxne hes also been descrlbed in U & Bureau of hlnes Informatlon

Circular No. 7043 by :#illiam O, Vanderburg (1939) and a lead-zine

.. drilling program therein descrlbed by U S Bureau-of Ilines Report of
. Investigation No. 4774 "Invektlgatlon of Copper Canyon Lead-Zine

'Deposit, Lander County, Nevada" by Russell R. Trengove (1951). -

. This latter gives a much more up»to-date picture of the property .
' and installation than the Vandefburg olrcular whlch is now somewhat
. out of date. ‘ . S . . .

'There is. submltbed herewzth a plan and lon 1tudinal‘prints eoverlng
. prcp0sed drilling for tungsten on whlch.dlscu031on'w111 follow later..
1,41here 1s no need to return these prlnts.

4.9&) P “he Copper Canyon hane lles 18 miles southwest of Battle mountain ‘
PR by road, 143 miles.of which are black-topped, all wéather macadem. -
ﬁ‘;;:“The flnal 3l mlles 1s’by graveled county road in good - condltlon.

_ Battle Mountaln is’ the shipplng d mail p01nt. It lles astride
.- both. the Southern racific end iestern Pacific railroads and is on
© U S Highway 40, 312 miles wast:of Salt Lake Clty, Utah end 225 miles
g east of Reno, Nevada.' e _

. «eather cond1t1ons are 5ood- cllmate is semi-arid eand wanter snowfalls
- .rarely impedc year-round work. Collar of the Julise uhaft is at en
’w.‘elevatlon of 5712 feet abova sea 1eve1. ~

As noted prev1ously, the Kine hes accomodatlons for 55 sins le men
.. and 27 femilies, additional residence facilities exist at Battle
"~ Liountain and, in'previous operation, some personnel commuted between
" town and’ the lkine as the drive requires but 30 minutes time. The liine
 camp is served by a school ‘bus and chlldren and taken to Battle hountaln
- for sohool sesszons..,” : . B

v 4,(3)_ uanpower as needed for thls prOJect is avallable locallyu The Mane S

S " is fully equipped and no additional equipment would be needed. .iater
and power facilities are. 1nstalled and muoh more than adequate for
reuulremen’cs of ’chls program. U :





qupéf»Cangon‘Mining Compahy:.‘j‘ S _{fr o Battle lountein, Nevada

5.(&),  Tdngs#en‘(sqheelite)?:’ﬂ

(b)  During time'when ‘the International Smelting end Refining Company had
o - %he Copper Canyon line under lease, some attention was given to
' lemping for scheelite in diamond drill core, of holes that were
"drilled in exploration of copper-zold or lead-zinc orebcdies.
Wotable tungsten content was uncovered in some holesdrilled through
. the middle (hornfels) mémber of the Battle Formetion even though -

the holeswere 1,000 feet or so from the contact of hornfels with the
monzonite. - - . S S L

LAssayé on intercepts of two of tae holes, by Union assay office of
salt Leke City, gave the follawjg results: T

Hole No. ~ ~ Iabercept ~ . . Assay
9 e B71.2 - 671.4 . 0.564 W03
TTed o7 2048 - 36.6 S 0.43%

j Sevengsdmples éf'Waété>dum§'material*from “he kine gan»an average . .
" of 0.81% W03 and lemp surveys of the levelSs revealed widespread
" scheelite metalligzation, locally in commercial concentrations.

" The mill at that time (1942) was busy tresting copper and thus the
 mbove tungsten results were filed away as being matters of academic
interest. Later, when the Julie Shaft had been sunk and the new 700
' Level cut, the top of ore intercept of ‘DDH 9, as.rerorbed above,
was still 82 feet vertically below the 700.Level 'and thus would be
inaccessible for mining unless the Sheft were deepened and a new and
 lower level cut, obviously a time-consuminz and costly operation.

In view of the widespread tungsten showings in the liine, it seems
" desireble to explore the middle (hornfelsglmember of the Battle
Formation (colored green 4n accompanying maps) where it comes in ,
. contact with the:Quartz lionzonite Porphgfy'%ﬁp--toolored red on maps).
". The logical place to test this contact is north of the 500 Level
- working, vertically beétween 'the 500 and 700 foot Levels for discoveries
" ‘made. in this sector would thus be accessible by compartively short
" drives from existing faces. s . ‘ o S o

./ The point might be .brought up here that the Farren Turnel offers

" ‘logical point of atteck. Objection on this score is that the sreater

. part of the Farreén Tunnel (all of it in hangingwall of the virgin Fault)

* . is in the upper plate of :the Golconda Overthrust (of Roberts' discussion
“in text of Antler Pesk Juadrangle liap) end thus stays in the overthrust
Pumpernickel Formation, a member composed of cherty beds end quartzites,

. not especially favorable host rocks for scheelite occurrences. Further-

. ‘more; driving the Farren Tunnel ahead, in footwall of the Virgin, offers

" no guarsntee that it would intercept the contact of the two critical
members, the hornfels and monzonite porphyry. Tooling up for such a
‘project would be more expensive than drilling from nore convenient
'poihts]andlthé,rqgultsuless certain, . ‘ T :

- It is proposed %o drill three exploratory diamond drill holes into

' "tarpgeb -area™ eross-hatched in black ink of the thrue section maps
| . submitted herewith, marked Exhibits "B", "8",’and "D", It is anticipated

' ‘that the contact will be reached about 700 feet northward of face

" “of 523 Drift (Coors 10,477N; 10,195E on 500 Level). The first hole

ghould be drilled on’'line §¥ 35 W at minus 17 degregs: It should be
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Copper Canyon Mining Company o ' ' Battle Mountain, Nevade

11term1nated upon reachlnv theocontact. If promlslnf show1ngs are
- encountered, then addltlonal holes should be planned after consultation
_w1th Uus Geologlcal burvey and Bureau of M1nes representatlves.- '

" The progect as Outllned herein, embraces three (5) eap]oratory
diemond drill holes of about 700 feet each.for & total Qf 2100 feet
of hole. :

5;(9) ~ See Forml‘

c5e(d). - Appllcant (Conner Canyon Ilnlng Company) has controlled and 1nterm1ttently '

- . operated the Copper Canyon liine since 1916. Durin. that time, metal

~ production has apprOxmmated &10 OOO OOO of Whlch 620, OOO dry tons heve
been concenirated. .

: The work would be under superv131on of Appllcant's :eneral lianager,
iire Robert H. Raring. lir. Raring has been associated with Applicant
. since 1936 except for vperiod 1941-45 when he served with the Air
Force. He is a graduate mining engineer, holdings B. 5. and E. .
- degrees from Lehloh University and a M.S. (Met) desree -from School
“[of kines, University of Idahdé. He has previously been essociated
with m1n1ng operations in Brltlsh Columbia, Cenada, and in hcuador,
bouth Amerlca. : »

‘6.(&) ¥one.

_16}(b) Labor, superv131on, consultants.' mstlmated dally labor cost of
: L thls program is as fOIIOWS..(one elght hour shift dally except bunday)

vhstlmated Daily

. L - Pay
Drillér - - . ¥25.00
Helner SR .- 15.00. -
01stmanpcompressman . 15.00
,:Caaer-roustabout C. 7 12450
.buperv1s1on .20, OO
| Tobal ,'47 %87 50

‘On average dally footage ‘of. 30 foot (based on past drilling), thls
breaks down to a cost of. 92 92~ per foot..

of above personnel h01stman-cempressorman'ﬁould run the hoist,
providing access to 500 Level, start up and watch compressor, and
attend to charging the. electrlc cap lamps..

" Cag er-roustabout would "run errands for the drlll crew facllltatlng
tnelr work by seelnf necessary supplles are always on hand, etec etcs

Supervisar would autend to coorumnatlnb tne effort, core and sludge
handllng, o?flce work etc. L :

6.(c) 0perat1n" materlals and supplles"ﬂally power consumptlon (eight hour

o g _Shlftj is based on 35.KW rating on the compressor (500 cfm I-R) with
pOwer at {0,033 per. Kwh This celculates to 280 Kwh per 8 hr shift
0r 9. 24 for power. Round thls fl;ure out to wlo 00 for power.,
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Copper Qanybh‘ﬁihinglcOmpany e n L ;i;Bgtﬁle Nountain, Nevada

, 6.(c) Cont'd. Thuéf@gily power- and ﬁéfé?_costs-aré‘éS£imhfea-fiﬂ

o Cost.
. ... Power . S 10400
=T Water i 1400 K o .

. “lfotal - . ¥11.00 or $0.37 per foot.of hole:
it cost is estimated at $1.00 per foot of hole. This might be
 somewhat high on basis.of drilling experience in the liine but .
.. should be ‘allowed to stand to cover possible loss of a bit, ete.

e Théé@aﬁéfialéLépépﬁbﬁéffitem_thus,summérizés: ' |

e

R  ; e :' "v 'Cosf.per'Footz

’:”Powérlﬁiwaféf7“,h R . 30;37
Do Bits . R R ~.1.00 T

Cela). o metal o 1,87 per foot of hole

6.(@) ' dper#ting‘Equiﬁment:;.Appiicaht pfqppses_ﬁsé*éliéwaﬁce basis. for

equipment, as‘follpws:' o 4 .
' L paily cost

. Drill E‘acbessdfieéT S 510400
. Compressor RIS 15,00

éa(é) Rehabilitétidﬁ»hn&ARepdirﬁtj Céftéin prépératofy wbrk‘isfneceSSéby -

" which is described as followss

" (1) - Strihsing new power cable down Shaft to 500 Level.
2070 This involves hanging new’ 3-conductor 4«0 neoprene

. jatketed -cable from‘p0weriplantdt05500 Station. The cable:
is onihand .end will be furnished by spplicant. It is '
estinated that four men will require two shifts to -

. ‘completethis job for a cost of $125.00

© (2) - Glean-up of 500 Level - estimate thr e men for two shifts
.. preparing drill station, ¢leaning up track and ditoh, ete.
sstimate cost at $100.00. - o v ' '

() = Compressor "tune-ups" It is recomuended that tho R
T . compressor which-would be used on this project (Ingersoll- -

- Rand kiodel K=-500, 500" cfm’electric-driven, two stage) be
"tuned-up." Mainly involvéd would be checking on '

Gompressor valves.and valve springs, etc to insure unit
is operating at good efficiency. Estimats cost of service
plus . possible replacement parts at $200.00. A factory
mechanic would.be called in for this job. (Mechanic

' ‘availeble from Nevada Equipment Service Inc. et Reno )«





Copper Canyon Wining Company . RCE Battle ountain, Nevada

6;(g) Mlsoellaneous. ‘It is estimeted that allowance should be made for -
‘sampling the ‘firial 100 feet’ of each hole. If ‘sample is: taken every -
. Pive feet, provision should. thus be made for 20 samples per hole
gt cost of %5 00 por determlnatlon or $100 total per hole. :

‘ﬁndustrlal 1nsurance is’ at rate of $7.20- per $1OO on undervround
’-(mlne) ‘labor which includes hoistman. Socidl” security tax is 13 Z
~and Nevada State Zmployment Security Tax is O. 17 for the COpper

jCanyon Hlne. Thus the dally tax rate is .

Industrlal Insurance . 7.20, 

. - Bogial oecurlty R, 14850
i Uhemployment co 0,410
‘ Total : f-ffi'u j] : _ 18 805

Slnce it is noted in 6. (b) that the daily iabor cost will estimate
- at $87.50, the daily tax will be 37 70 or (on 30. foot dally average)
"l$0 26 per foot of. hole. RIS .

It is planned to dr111 the holes at AX, holdlng an EX blt in reserve.r

.+ To éxtent possible, holes would be finished on AX but in those cases
' where casing would be necessary, request.is made to. drop- down  to -
. finish on an EX bit. Practical consideration would have to govern on
“-this point ,. 1dea belng to get an AX hole is‘ccst of su«h is not
ﬁ“unreasonable., ‘ e I _

ff”There should be an initlal stockage of four (4) AX blts and two (2).
' EX bits end, in addition, about 200 feet of AX casing, Bstimate of

-this- 1n1t1al stockage (replacement ‘being. taken care of by blt allowancé;‘vj

. “;under 6.(0), 15 as follows: .

Four AX bits at 3125 each. - $5oo'.o_’o

Two TX bits at 3100 each’ g . 200,00
200 ft AX caslnb at $l OO per foot - -200, 00
B Tot&l :; : ; f . v«. w900 OO :

E”Amortlzed over: the full 2 OOO feet of hole, thls initial stockage _
. breaks down to §0.45 per foot of hole. Possibly'thls 1tem should have
xbeen included under Par 6. (a). y .

GQ(h)A‘ Contlngencies. Ih is sug ested that allowance be mﬁde at rate of $0.50.
o ‘ per foot for contin~encles, itens or breakdowns that cennot be
nredlcted. : : : : :

égigﬁﬁ‘

IZ

'T”ﬁééiﬂ‘éza

. The cost of the provram. based on. an %Out81de total of 2, OOO l1near feet ‘
of hole, is &as followa.. , . . , L L . s
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Copper Canyon Mining Coémpeny o f&w':;; ?f~‘E'Batt1e'ﬁbuntain, Nevada

RASE . Ref. Par.: - Item o 0T - Cost_per Foot
a0 ‘@ e.d). | labor, et S §2.92

cL s ”-.éc .. . - Op materials &.supplies . . '1.37

Lo (&) - - Equipment. Cee - .. 0.84

‘ S e) . - Rehabilitaetion & repairs oL 0422,

) . . .gf " . New buildings - . - : 0.00 .

g A kKiscellaneous -~ - - __‘J" a.o,71A
h). -+ Contingencies . -~ 0.50

o Total. .~ .~ $6.56 per foot of hole.

" Of the sbove, sttention is invited to certain of the items that are
non-recurring in nature, i.e. - Item 6.(e) in amount of $0.22 per foot

and Item 6.(g) for initial stockage of bits end casing in 'amount of
$0.45 per foot. The bits and caesing procured under this latter could, .-
‘at termination of project, be turned back to DMEA or, if desired,
Applicant would egree to buy seme from DMEA et fair deprec¢iated value.

;f.(a) " Yes. |
7.(b) Applicant will furnish équipmehfcénd one of required‘pefsannel ‘
i ' (Supervision). & breaskdown of cost propotionment between DNEA and
‘Applicant is as follows: (basis per foot of hole):

R SR ,,‘Fef S PR : ‘
' DMEA Share -~ ‘" - ‘Paragraph = Applicant Share

11.37 e T 0.00

o - 0,00 o cooa) o . 0.84
‘L 0622 T (e : . 0.00
o 0.00 %f : ~ .0.00

S 0425 (h) IR '0.25

$2.25 " B fs;gbg S 0T

#4.80 . Totals . - '§1.76
"Above distribution is proposed, subjéct‘to‘approvél by DMEA..Applicant

is prepared to carry out its end on above basis. '

f B L
s x oS T
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Mr, Robert E. Adams, Chief April 26, 1954
Operstions Control & Statistics Division : -

Irbn and ?urro~Allajs,D1viaion; DMEA

" Docket No. DMEA-3191 - Tungsten

. Copper Canyon Mining Company

Copper Canyon Mine
Lander County, Nevada , 4

- - - - The above-captioned docket has been removed
from the active files of this division angd is sent to
you_herewlth since the apglicnnz notified the Field Team
by letter of April 6, 195%, that he wished to withdraw
his application. S - ..

0 40, .

o Chief, Iron and Perro-Alloys Division
Attachment I S - . o
ce: Docket S

- Adm. Read. PFile
-~ Fileld Team, Reg. 3
:7Code_400

o





' UNITED STATES = 4 g Z
- DEPARTMENT OF THE INTERIOR'

DEFENSE MINERALS EXPLORAT[ON ADMINISTRATION
WASHINGTON 25 D.C.

1012 Flood Building
- B70 liarket Street
San Francisco-2, Calif.

© April 15, 195k
: Hemorandun

‘Tos ,. _ George C. Saali‘mdge, Chairman, Oparata ng Coxumttee. DEEA,
Interior Building, Uashington 25, U. C‘. ' '

_Fi'omz Executive Officer, MEA Field Team, Rg;gn.on iII

Subjects Docket No. DilEA-3191 ~ Tungsten

, - Copper Canyon liining Company '
-Copper Canyon liine ,
Lander count.y, Nevada

Reference is made to your letter dated ‘\Iovambar 5 1953,
requestmg a field examination of the subject property. The exani-
nation has been made and there are attached four copies of. .z report ,
entitled ®pPrEA-3191, Copper Canyon Tungsten Deposit, Lander County,

. Nevada,® by Russell R. Trengove, Mining Engineer, U. S. Bureau of
Mines, and R. J. Roberts, Geologiat, U. S. Geological Survey, dated
Karch 31, 195h4. ‘

~ In view of lMr. Robert H. Rarirg's letter dated Apl"il 6, 195L,
. of which copies were sent to you attached to our memorandum dated April 9,
requesting that the app}ﬁzg&inn—he_kmhdrawnj no. fm'ther action on this
application is necessary at thls t:.ue. -

st AT RN

1 ae
OO N I IS
PALIINC "a‘Li;.i;,g,,

I, 'C. ¥iller
Execut:x.ve 0fficer
~ DIZA Field Teazu, Region III

‘ At'bachmeni S L ' o S “ S ‘
cars tor fopcon Splty S f{UX
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S UNI'I‘tD STATES ,
DEPARIMENT OF THE INTERIOR
MUQW McKAY. lEEMTMY

- -?‘DEIWGK WNW EXPWMT!OR AWISTMTKDN

mr or nxmmrmn BY FIELD rm -
nmwx m o .

gmw-nm. cmcr (:mwg__mam bmdt ]
l..uuhx GMY ‘Wevada

mul.l R. 'tzmgm Mining En;tmr f', f
- v. 8. luuuodusnn .

R. J‘ Reberts, Mgiu
U. S. GcmmﬂSmoy S

" March u. 1984
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S .

!:XAMINA'S‘ION? REFC)RT

mkﬂ: xm. 3 mwn-am Mct«u ) . -
’NIH“ m! Mnu of Anucmt: Mu;-t H. anng. Gm. ilgi-. )
‘ er Cwym Mh\t&. Co., -
A : Name and loeaticn ol property: : Cw:r Canyen Tungsten mmm
BT ' y Lander County, des : '
stmm?. ccmcw&wns mm RECOMM mmrtws |
| mm«rammmuaumo mmimmmir cm
matm dmﬁt Ln Jhnuary 1954, mprmny is wimtu't w mun | o
sm.th ui’ um. Mmtaim Nev. The yumu of the mmmum wAs h o
| Mmim if the geelogical conditioms and the grade of mmuuum
,j ‘vn_q favorable mmwy gmanl of an arplinﬂm tn a m:nmm : |
o havc m& alse ﬁ dmmu- au; bast -m for tio ch drima; th.
' 'l‘hc Mtl nm t:ut e pupb“d mom«st. mch way nmt M«— |
mitted lnyﬂu t”ihut. i:n a muim -£ 3, 000 £ut of druum mmn
ta $19,300,
m ore xumux is ackunu., The Inumﬂuml amtlmm & lcﬁa»
m G«.. . mmmm mmmmm. Co., m cn;ﬁat‘amtdﬂrﬂ- :
: epment m&. and exploriag by 30, aou mt o M wsng for Tead.
| sinc ore from 1936 to 1941. Cne of the dhmsd drill holes (DDH 9) tht
-m«a Mn tha ‘IW lcul )ml an intexrcept wc {eet long that ‘uuycd
0. 56% WO,. O&n drill h&a cores ;lw shwul aotable tmnam of R
. ‘nchﬁiﬁa. !mt RO ove .mu muxm was me.





!NTRODUC'!‘ION | _
‘ Aa appmmtiea for 2 vaemmmt loan under sec. 202 of the Dcfm“
m«rlw.**t&nu Act of 1950 was made by Rebert H, F.nrw. mnunl mABAger,

: t:mer Canm Miain( (.m on c..cma- 12, 1953, An mm: of the
mmz of Mines ma the prapcrty in January 3954. Hc was aceom-

o pmig& by Robort H. Raring, gensral m;ar.

pxavm.:“r AND QWNERSHIP

| Ptmrty boldima cmpﬁu 19 patented tade claims, M‘ unpatented
':m amm. and 3 unpmmnwd placer claims. The concentrator and mine
are in the NW 1/4 5W 1/4 and the SW 1/4 NW 1/4, wec. 27, T. 31 N.,
R A3 E, | | S

S m Copper Caayon Mining Co. is the ownor, with main oifices at
25 Broad 5t., New anﬁk City. me officers are L. L. Whicher,
y“iiéhm, New York C*uy,‘ M Robert H Raring, vice pre:idlunt and
¢mm aammr. Battle Mountain, Nav. o |
. HISTORY AND PRODUCTIONL |

, m firat nu:'m miniu sperations at Copper Gmnﬁ were carried
- by an Minh cmmy. who yurchand tke property abmt m'o and mm
At cmﬁmmly for a erml of abwt 16 ;uau. This cmmy Oﬂnuﬁ up M-
Azm. - mmo!whichthay naka Mttoadqthoi 590 foet. It is uuM

" more than 49. 000 tons 0! oxide ores mu :himd to 5%&. Wﬂn. and

mt these sh!;mm wmm-a sﬁ mnnﬁ ccppr. The cmmy alse owned

ll "finia mm u £rmthcmu¢£m6mu Gsnmuiﬁstg Ce.
I





| and mzm; cmmm )hm, Mhm dmm wﬁ:um Creek,

2112 mites fm the mu. After rornaining idle for » peried of five

mn. m mm m wm M . lm cmmy. The lecal cmﬂmy nu

'm MWMMMWW!»MMQM 1397. whan it |
was umuwnmummwnum Exploratien Ce. , :.amm. |

| whe uw the mhu., w it wm;mmm’; and cmﬁ
m or Lugs active miu mm. #toping ous the old ymfpn-m ehey

erelatt shaading by the previows oparators, During the yoars 1893, 1899,

and zm. ucndtqumncwmrunm there was mmm

B 3,m bems of ltmm copper Q!‘Q from the Mwﬁh‘s, am! in 3907

:Mm&mmﬂMMﬁMWMm hl”‘& ﬁhaﬁnm

- Mﬂnmmmmm:ryﬂm mwst caved  in and be-
‘came inaccesaible below m 99-foot lovel, |
Abut mz, the Mw & Wentern I::qhnm C:s. aru:wl s
) !uchtu ptm at Cmﬂ* Caw o treat W-M oxidised mmct ares,
et 1t wae metiergically mtnﬁdﬂ. as an memu enly ATpere
"em was cbatued. In 1914 the Glasgow & Western Exploration Co. consed

© opera umu mnm&m:.wxyum«cmxcmuwmm. e~ .

‘ mquitmlmmr Caumuims. nmmwm 'lurl. b«tmmlmmt
: B 1916 and Decemnber 1933 mcmy uklmd zz,mmw mumo
‘. u!n ?ynemcomr. mmmeidmﬁumu:m .

bcmmm 188 fout xmxmxm mm‘m:m the wmw Creek
m mmwamtumnmamnmxmc.mnm





. mw the mdtcn M: mma, Uteh, | |
"  After World Was I, the mine was inactive mn 1927, whea inm
pmﬁmtm .mm h 193!;. alter the dineovu;r d gold in 1932 by Ionnu.
ﬂu cmumy xwmﬂm. and davdmm wis conducied by the CW
_'Couvun Miaitg Ce. fmm 1936 tc 39'&1. 3941 the praportymn kan over
hya mﬂdury of the mm Mising Cm the quw &ndm -
m&u Ge. , mummm;gnmmmu myaucmmm
Wmmm mrmbymn dtmhm Thw mmw ‘
cluded 'm.m t«t n{ diamond dmmw This dtmm disclosed a lend-
. mine M*&My bt ne offort n&m&c to mine it at that time. mm
_of copper, silver, sud gold ers contlunad until DW 1“6.. whea the
| Wﬂy, with all issprovements and Ww&, was returned to the

| Copper Canyen Mining Co. This company cmﬁm copper oxe
uatll the promium on copper m drepped in July 1547, At that time pro-
dnction coased, and oporetisns wﬁ siarted on sinking the ebaft 218 fest
te the 700 um; This was amhd .hmry i.. 1‘9“‘ but the T08-leval

. Mthm reach the mm oxe in the um until July 1948 be-
| cawse of the lazge fow of water mmm whm the drift was m

| MMOA- Miﬂn‘ the Mc My ¢mwt immlhuiy. sad the firet lead-

Cmine tm was put through the mill August 9. 39-1.8, rmet 9 lm |
ta Gobaber 15, 1952, when operations ceased, 193,470 dey tuns ware milled,

R
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1

Closed Oct. 18, 1982

The anmual production since 1935 is as follows:

' Year  _Toms Ok Aw ____Om. L, Ce__1b. Pb__1b, Zn
1’9%5 1,910 1,232.92  3,975.8 29,926 . |
1937 1,576 491.80  2,692.3 . 160,879

1938 3,956 1,600,385  7,802.7 478,114
193¢ 6,28% 1,389.8% 12,7911 699,510

18 7,100 3,333,322 13,56).8 724,18¢
1941 1,63 205, 42 2,788.2 164,324

1942l 88,640 4,687,989 47,3028 1,127,019

1943 . 99,582 1,928,199  BS,772.7 1,769,710
1944 76,544 i.“‘.?@. 91,144.7 1,130,893
1948 47,935 5,638.11  52,765.0 617, 542
1947 35,764 2,816.64  22,442.1 - 537, 284 - - ;
1948 14,014 894,21 26,119.0 45,120 399,788 236,86}
1949 . 72,132 1,213.80 194,077.0 126,197 2,808,904 1, 343,68
1950 34,430 525,73 77.T42.8 84,820 1,126,258 513,488
1981 15. 390 339.63 34,9830 42,740 581,680 250, 360

mmmm m PHYSICAL !‘MWR!‘S

- ‘!‘k& Coppor C;m rine is n Lusdcr Caqmty Nw. (uc l), 18
 sattes south- soutiowest of Battle Mm a tewn en U, 5. Highway 40
| and on the Southern Pucific and Westera Pacific Railroads, Battle Mouatain
10 220 miles northeast of nm, Nev.. ad 310 milen west nd Salt Lake City,
uﬂ“‘, | .
 he pmmy i in the Bartle Mountatn district, which is comprised
| | ofn uﬁn of mup wrﬂmt&«-tm mum Wu& on thc anst by
| nnu luvor Valley and on thc west by Buffale Vmoy. | .
| Amm. ua;gu!m 4,600 foot in the valley e s.zc»stMn

: 7%»&. aswmim north, mmummmnu.wmzmmcwr





| . mﬂ. mut&mm:mdmatﬂwdnmw mlh(rup
m:' the wwﬁi m « the. range. | |
Cllmuh in the ares u nmi»am, with hrt. dry nmmcrs M m-
: mhljr cold whmo. ﬁutﬁuﬁm occirs uavally as snew, wm mﬂm&
 rains during the fall and spring. Vugmm consists el uphma and
",mm grass, | - B
, . Water for mmmg ynmuc in W frem the mim.  Water for
dwwttz pumuc is mcluud ftm the NM: Co., Wcin m |
2 ,gau dr«ho 0 he am It te mp@d lm Mr ntmia'. 1 :an.
#nmu. M MS& their water tm wmn Cruk and ma frow & well |
| An ﬂw nilim wwur ean aleo be W froen » ns—:m -ut& swned by
s Copper Conyon Mining ce., tw 1s.aaatmufc~mmm. line to
2 Iﬂl.. m~g&ﬂa sterage nnrthr .imt-d amt m mu. SRR
The mine is mcauibh by 12 miles of hrdmrﬁcal am snd 6

o miha of ;ﬂmﬁ mdfm ﬂ» town of Uutth Mountkin.

| Freight ud SXPreEss sMpmmu and uhanphic cmmscaum are
. R Wﬂ.& &mg& ﬁc railvoad mm at mmla Mmuia. nmliy rum

| pmﬂu is Md by treck ftiem the Bttth Mountaln post eifice.
'.!’!w :mp can ncwemmhme 2r Mn m “ cm.u men. M

, cmwisu of M bunk hmns fer mgu men, 27 famity mn, u Mr&u
: house upabis of seating 90 men, & xfocm ama. wicm andd 'ﬂﬂm
| Pewer for e mine 284 mill Lo obtatned from thres Diesel sagines
Mo MW mh m»cmm to 4'25 k.v.o.. generators; M

6.
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%Mthmwpumg mrﬁaﬂnmpm&mﬁm%ﬂags
*'maammmm:um | |
THE: H.!Nﬁ wunxm AND MXL.L
mmmmuuum;nmumwammu -
hvuupm 4’?‘!4 "m-um ﬁf Cm«' Cm hud-m Deposit,
- z.mucm Nev.' bynnwn.,rmm‘, |
Atﬁccmﬂmdapow Octaber l!. 1951. miymﬁ ‘
MWhhm wae mmm omnmm-hmmm-mm
:'rum»urh&ncw:m nmuhnwﬂlmhmm m-

| '~'mmmm.¢m.mm

nhmud muxm mom uﬂM!mm mmwa c
wae supotived, mmjoetmuucmﬁmdhmm;mm o
= ‘mwmnty.
| o | GEOLOGY L | |
| | mmhﬁmwmwm!mudmmmhwmh :
o Mmﬂc age mum o th Bum. Muh, m Mnynuch-l i
!muum. These rmm have m w by wm mntu end
L Mw b«m rumhnm und mmmn-bud “mntcln. ‘
» | The cldest udtuuuxy uit h the Harmeay fommn (Ct.) whi:h 1
‘ is e#mti of sandstons and amq-. | ‘I‘his w: is mmrhm umwy ,
. g'hyﬁ-ﬁ lstﬂn !omthu. In the niﬁ aree tﬁgu. t. 3, aui 0}1 m Mﬁ.
R tummm eamhu a! thmo mmﬁnaa A lower mmbqt ct ulurma
| ,cmimou« C™)s a mMu mm u‘ eaicnm hwwulu ml«n

,ve?





‘ergtc (G’;bm}i; aa& m upper member of mrmu {Chu). The Muﬂmchl
&maﬁﬁa.is'wﬁipﬂuﬁ of chart and '““., in the mine ares it is {w n
the hanging wall of the Virgin fault in the upper plate of the Golconds thrust.
‘mtrtsfmmcniw cuix m udimvmmy units and is in contact with
the Pumpsraickel and upper Battle formations in the :#‘::ng tunnel area.
The ymdmtiu workings are 606 feet o:f move south of the qum monsenite,
h The rocks in the mm area are cut by twe principal seis ot mrmtl
famits: (1) North-trending faults that dip steeply west suck as the Virgia
: faxit; and (2) nerthwestward tumung faults that dip mrthnn. Beth sets
of falts are mineralized. A thrust fault which brings the Pumperaicksl
i@mum over the Battle ifarmtiu cmni into the mine nn‘“ but is not
amﬁé at thc surface; pﬁrﬂm&iy it ﬁmu drm«i»dm;m tht hanging
, wﬂi of the Virgin tault behw the Farres tunnel level.
| A wodg: of the nppnr conglomerate (CM is expoud in the mgiug
wall M the Virgia fauilt on the Farvea tunael hwt; the wedge was Mt diffn..
entiated en figure 3 hccaun it is small and does m: affect ﬂu g«um
| ;aohma pictave. |
ORE DEPOSITS | |
The ors bodies that have been mined at CW: Cmym are ;el&-»
cepper are hqdica from the lwﬁg member of the Battie formution and vlud-»
' _sm ore bodies frem m‘middk member. Thede ore bodies were localised

alomg bedding in crushed sones parallel to faults or at the intereections of

E





wu - |
mmmmmmm..umwxmummmymm

chﬁ«wﬂu MmmWhMmmmMﬂmm

vplm m Mrm. mpa»wxmm&»m ore thn mu

Mammmummm,mm mammm
ol ore smined was Jow (see preduction tahis); but the metallisation was

| MWMWMMmMMWMMaM.‘

mmmmmmurmmmmmmmu.mum

‘ uumm.ummmm but uu parsistont ere

A mﬂmﬁuMthwm m«m»x.emm ‘!}Mm«

o m&wmmumm“mnm mmmmzwuy.n.uﬁ
‘wa,:mmnw cores uummmwxmu-uu. Mu
.'ﬂnngmmm mwmmnmumummanm

: ftm wm”mtmmwm Mt and m :M

m«dhmmumuuwhﬂmﬂmmkm
'."_'-tumnmucthMumrhcmt. | |

o Mauamtm-ummmmmmmw |
amwutcmmmmmmut&aemu Mmmmw

| , Aumuwwm m&mﬁthmdemth.

in 1m;nuxm«mmumw-. MM«WM. mmn

- cwmmmtmmmumnmmlmw

| ;mumma hmﬁym mhnwetmmwutmsﬂy
mm.mmumumw nmuwpmumwu





o o o
ﬂuﬂuu MMM ia the cq;mr Cmym mtne. the Cheno wn
'mmm emu would anuw to be a Ma objmtin. f‘
- PROPOSED EXPLORATION
” ~Manlm‘twtﬂuirmmptm {rom the 500 level w.
oxplore the Chm-quarts mousonite contact i the fostwall of the Viegin
. fauit.  The heles ware tb h drilled nm the strike of the midile hexn-
-~ fuls uMMWMcmt. This cmtmcm:utm
. pnvhunky oxplered in the mrmt bocause it Ls about 600 faut from the
nearest stepes. The geslegic mwuhg followed by the .mum in sete
ﬁu w the prajwet sesms nmd. b\tt an alternate mma for zucw the
-. Wlml ohjective should be cmmrmi. e N |
| m:u are twe mym te reach the yrmnul “jwﬁn wmch will be
Mwmudhlwm mﬂm mxmmn(fm. 2 and 3):
mn: is to drill from tlnraummdmr m;owmw.e
it &mut the Yirgin fault. Two heles are m;am& for tbc initial
| stige; ome is »ummmu. :Mi !:. Jmmlﬁ . mdm
ottser is uhﬂtmud abest N, sk, m 4% These holes
wm t&al about 630 feet; 'purviﬁu .wa be 1sade In- m ndditions)
O'fﬂb t'm «: drilling u be fanned wt w upx»u yrmiam trens n!m
| ﬁm centact. m l«bc;twm of the additiens) heles should 1n detor-
mined by mm! sgreement betweon mnsmuvu ol tlun cm;uy, .
Purean of wm. and Geelogicsl mvcy. '

10,





| - _gmeu:mnm&me ‘mmms.
tact, mnmn.mmmwmmmwm;
Wmcmuc. mm‘l WO- MM- are ”wum
i 'mmmmmmunmmmmn. t'w.. Srn
3%, mmmun»awma z.,amw’ These
. mmmmmzmmnmmummu
MM!MM&W&MMW!:‘M-
"axugmam mmamwmm&au

mmwmwmmmm-w

company, Burenx of Mioes, mwm;r. |
mxmmmmmam«mmwmumwx |
ia shevter. mm.msa:.mamﬂammmummy
 tast th contact srea. mmwammmuunmmt |
g.tmmmumhuamuumummmmm |
mwmuuimmmaaw«mummmmmmn |
‘fmm.mummumm.mummm.‘..
_mwuwwmmmx, MMM:«W#W& .

| Pien T wenid bave the one majer advantage that the drill heles would foi-

| }MuMMMnMquuMnh%m mamm
*cMquMnhMMmMMMMMcmh From
 this stendpeint It thoretors seems dusivable te chooss Plan [l over Plan L,
"m&mum«m Meoreaver, mummuwmm





' N . . = . “ .
- Y . - . . .
. . L - 4 I !

" --'mzmumcmthwmmmhmurmmm {soe

- fig. 3. 5 hth:mmatmcmethmucmm wmumu

diys ummﬂmmummxywmum e tai-

- wmuaugmwm»mmauuum hﬂuﬂ&obﬂuvﬂﬂh

drilm M the mr!ko md wm tharefors be dirm mrd ﬂm contact,
| _Mwﬂn cut the caahet dbjwﬁw n'uﬂau of the &ip, Mwm ive
. mere m!omum on ﬁo Wrm utmcwc m suy sthey ammh.
. COH?AR!&ON or COSTS or HE‘!’KOI)S Iaad 113

- g_gg__;_ nm ‘l‘ml | |

| ‘ m Farres Tuvanel 1350 lmthlmﬁsm“uuhw !bundrim .
"_m uu hae mhmhut since that tims, mmamumn |

- ":f__cmulwiﬁlrmmmmtmdmkm entire ihhmm _ndism

 Iocatiens the Dack 19 caved wp %0 30 feat a height, Access 1o the face,

' m-rmr. whe wuim by ermm over tbcu muek ,nn. t:umidm
axcavation wesld aho be ncuury in blasting s diamond mn site at e
fase, nmm of this mckm mm:uu- m iummu of a m

s Mmﬂmmsaﬂ%ﬁmﬁ;ﬂ%‘mpﬂm”m¢ JM-M

| mmcunuhﬂiwmudn Mnmwmuw wrwtmpaamm_ '.

wm vak:t c%h uul. wdhpond ﬁl muk. conputnbh

- mmmummmﬁuwmummmnam
heawm. AWumuﬁmWr aoﬁhpcmmhg m t‘bwe

| mkiwu!’.ﬂwn

RIRT S





® I o
io@m nhim € e s $1,25%

hmmn, mo:maxmunmxmm:amnm-m -
have to be parchased and installed. |

1400 foot 2-inch pips @ $0.78 -,
1400 foet L-inch pipe @ $0.31 43
Lakor installing & »
ﬁ’t umm dw; €312.5 | 15 :
Total $2,850 less salvage
. - value of pipe

Plas 1I - 500-lsvel

* The track, air and water Lines sre installed snd the ¢id dismend.
drill station is balieved to be large snough for the proposed drill hales.
 Emcopt for cloaning the Boer of the $00-1ovel drift, estinsated to cost
$100, drilling could be MM iramediately after c:mm.whru -
company m 350 c.l.‘m«v air compresser - estimmaind coet «E W.
Drilling would be dons an & two tcsm shifs basis Mywuchmm requize
two holstman @ tiz.seyo:ruuy. Tha cost of the holstmen will be incerper-
_"-amumm»rmammm |

For s smaximum of 3, 000 foet of drilling, um unmnw of 30
feet q(’»umcwr day, 200 hoistmen shifts will be uqqsrod. ,

200 shifes & $12, 50 = $2, 500 |
| | Semmary |
" Cloaning $00-level drift $100
Checking air awmuar ; A06

Helstmen 2500





m%tﬂarmc iu cﬂttﬁ of the two mctlwda M&M mfaWr cri
Phn 9 lr(mvnx. it would ‘be mall - monuting to t!u mmc vﬂm

B Mtaﬂ«an#mm Mﬁmwhkhmumwwnh .
| m@éwt ;
Wlﬂ 3, 306 t«t amnn;

' Cleaning S0%-level dwite . §100
- Chﬂ:ﬁnmcmyrcnn o - 200
Holstmea, 200 shifts € $12.50 2,300
3,080 feet of AX drilling @ $5.00 18,000
:m.m.m.- 3mmh G $500.09 1,300 :
| 7 Tofsl - $19, 300 or M.i&)n |

" foot of drilling
RECOMM mmmxoxs AND CONCLUSIONS
' mmuum:-mmwm saruyezmrinthmf-now

o . iu cunhum::

I. s ﬁw of tha minia; uehunu :Murh' in DDH ? (l“ f«t ,
et 0, 56% wO,) and elsewhere in the Gm-r Cuym mimc, the calcarecus

: mﬂds {Chm)} ~ mnwu (Cw) cmtn mldwz ﬁbtu

| , m&wwc ohject, ms. am::t sone hu not been ynv&mly «nglnod.

R ;z. m n- wo —lml is pnfurud rather m vm X « Farven 2 -‘

o mx for m !onuing reasons:

Mh Plan I may be lcn cntly than :Plu II. ﬂura

| 'vmxﬂua.uy of possibly two months making the facn of the Parren
M acccnlbh br drm&ng opantium. rmnmg coum h -mﬂ«! hftor
'clm!:ag amu im the’ 500~!ev¢1 tmkt nanibly m or mn “ru.





| - i. 2‘1& d‘ti!ling uli-te anunﬁon is neceltny on t!m sno-um
ami tir Imd mtaz‘ Hmza tan inotulled. : |

| | ’!’Iu position of tbc Chm» (,bu conu.ct bclcm the l‘mm '
Tunml ig mm-‘ Although the urgot ATSR S am os Exhikit C io,»
a sharter diIme from the Farren Tunmsl than the SOGA:nl. mo:t of
m nnm would be in chert and siale of the pmpnmm formation
’ witk little chance of thc dhcovcry of m;;ctu hodin in tbh fmmtinn-
- d. Drilling from the 500-level (Plan m would Bave the .
advmgc ﬂut he drill m” would fellew ulcum horafels 1[6&) |
that hwx b"a prodm:tive elsewhers m the mine. |

) . Because of the uncertainty about the ;oum of the (Cbus)

| mt hlw the (CM unit, in ﬂu l!‘:rnu Twcl ares {fig. 3)s the ww 4

'hahn f:rm the Furm ’Imol (Phn 1} mi;hs miss the urgat ares und

- m& drild im;. would b increased. | |
ot m m u (ma-m-s) the holes will be arilied am the

) ntrﬂm mul wﬁl tharduu be ﬁrmcd mr& the cmt.

, g.‘ m propoud explonﬁau h for mgutu aad Mt for copper,
'.'uu m: m ‘
h. m ,tm"& u’lontua wm ba om WAOW!“ chm,

_w Ne. ms mm;
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UNITED STATES .
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION
- WASHINGTON 25, D. C.

1012 Flood Bldg.
870 Market Street
San Francisco 2, Calif.

| ~ April 9, 1954
Adr Mail wen
Mamox_'andwn . ’
. Tos " G. C. Seifridg;e; Chairman, Operating Committee,

DMEA, Washington, D. C.
From:  Executive Officer, DMEA Field Team, Region IIT

Subject: Docket IMEA-3191 - Tungsten
' Copper Canyon Mining Company .
Copper Canyon Mine, Lander County, Nevada

Answering your teletype of April 9, a joint field examina-
tion in connsction with subject arplication was completed and a
report submitted to this office on March 18. However, after the
report was reviewed by H. C. Miller and Roscoe ‘i. Smith, it was
found necessary. to return it to the field for several revisions and
corrections. Up to this writing, the revised report has not been
returned to this offics, but as soon as it is roceived the required
mmber of copies will be mailed to you.

We might mention that the engineer and geologist are in
agreement that a drilling program is warranted to explore the Cbm-
quarts monzonite contact in the footwall of the virgin fault.

In this morning's mail we received a letter, dated April 6,
1954, from ifr. Robert H. Raring, of the Copper Canyon Mining Company,
requesting that subject exploration apnlication be withdrawn. Two
copies of Mr. Raring's letter are attached for whatever action you
may wish to take. '

¥ e
S. Ricker for
H. C. Miller, Executive Officer
DEA Field Team, Region III -
Attachment

Copy to: R. il. Smith, USGS
A. C. Johnson, Reno





Copper Canyon Mining Company
25 BROAD STREET
NEW YORK CITY

MINES: BATTLE MOUNTAIN, NEVADA e

Battle mounitain, Nevada
April 6, 1954

Bresutive Officeyr

DMPA Fleld Team, Region ILY
101% Flood Bldes,

B70 Market Strest

San Fransisese 2 Califoruds

Rot DMEA~3191, Tungsten
Coppsyr Canyon bhiine

Doay Birs

Witk reference to cited Docket ombyacing DMEA assistanss
id dimmond=drilling certain tungsten vteurrences in the
Coppuoy Canyon hine, plense by advised:

That our New Yok Office sooms reluctant to finance its
ghare of ecoBt of the program and we must, thersfore, ask
that the Applisceation bs withdrdwn.

It now appoary mérd than likely that the wine will be
brought bask into production within the near futursd, under
diffgront operating arrangomert. It might develop that the
fow opordtor would desire to gb ahead with the tungsted
progrum ind in suoh enmo, we would ask your osoperation in
reasbivating the Applisatien.

Thinkin: you for your kind assistancs with the Application

and with assuranses that we still hope to got the holess
drilled, we are

Very truly yours,

Robert He. Raring

c¢ « Ky, A4« C. Johnson, Chief
liining Division, Reglon III
USBA, Reno

2OPPER ATYOg MINING COMPAN%/7
by &M”P?ﬁ%





' already mailed.

~ Copy to: Docket

‘Dept 'of:the Interior.

- . _'}7~Defense Minerals Exploration
C 91954 . Administration -
- WPR

, ’14X4401(01) Revmlving Fund
_ .. Defense Production Act,

. 1 ~ Interior {Allocated Workin
TELETYPE .. . to the Office of the Secy.

. To: . »Mr H. C. Miller, DMEA Executive Officer, Region 111, ,

- San-: Francisco, California

Reourlet February 15, Copper Canyon Mining Compdny,

Docket MHEA 3191-Tungsten - We understand from your February
s.——-—"’"’"

i _‘DMEA summary that you will send report we reqvested 1n a few-

days." To assist us to c00perate with R. F.C., please teletype

'essential features of your recommendations 1f report not

| fGeorge C. .Sel'fr‘idge‘. -

G c. Selfridge :
Chairman, Operating Committee

“FT, Reg. 3 ~ confirmation
S Code 400 .
Operating Committee
- /Adm. ‘Reading File »
: // Audits Division, Bur. Mines

" R. W. Geehan, USBM
T. P. Thayer, USGS

 WSMart ln/ls
24/8/54





. . UNITED STATES . |
. DEPARTMENT OF THE INTERIOR 330
" DEFENSE MINERALS EXPLORA'i'lON ADMINISTRATION . ’

. WASHINGTON 25, D.C.

AR GRG

o, H, C. Hiller, Executive 0ffiger
DMEA Fleld Temm, Region 11T *
1012 Plood Building
370 ¥arket Street . | T
San Freneisco 2, California = SRR ' ,
B ' : ~ Res Docket No. DMEA-3191 (Tungsten)
. Copper Canyon Mining Cospeny
Gopper Canyon Hine _
lender County, Nevada

 Dear Mr. Miller:

o l!ni‘mmé s made £o the subject docket and to the
 eopy sent you of our letter of November 5, 1953, to Mr. lao
Nielgon, iecmmy, Reconstruction Finance Corporation, con~
serning it. | R - | ‘

 The reply to the above letter stated that RIC's .
1088 0 Ord Mercury Mine, to which we referred, was of & = -
d4fferent type from that Corporation's loans to Coepper Caryol
" Mining Cowpany. Conspquently, we have been asked to sdvise
RYC of the sstimated cost of the proposed exploration, the
government 's share which would he repayakle out of production
oparmtions, ami the estimsted time that would elapse before
such exploretion could be completed and a determinatlion made
a9 t0 the axistence of ore in - commercial quantities. It
will be sppreciated, therefore, 1f you will send us a brief
. mamsary of the results, to date, of your review made in
. acoordance with our letter t© you of Novembér 5, 1953. Sush
%g tion is necessary in order to negotiate further with
- L Sincerely yours,
R I maer oo , ot
- COPY 3 MOC XL, DAY - -ueorge (] 1 y
s Ma. K. vue eorge C. Selfridgs
“W.'S. Martin | Cbairman, Opereting Coumitiss.

Apgdhodiy Jochan, USEN o :
. o | J.L.Hofflund H.C.Rubin

J. H. Hedgss : - :
' . Do Nomb@Q

| Wewber, Borems of Wimes . yogmerUeoTogleal Served






cCoOPY -
January. 25, 1954
Memorandum
To: Robert ‘W. Geehan, Ferrous Metals and Alloys Branch
From: - Chief, Mining Division, Region III

Subject: DMEA 3191, Copper Canyon

Reference 1s made to your memorandum of January 19,
A 1954, to Mr. Russell R. Trengove:

The Bureau diamond drill cores were lamped by both
Mr. Trengove and by Jacques F. Robertson, geologist of the
U. S. Geological Survey. No scheelite was found in the
cores. The cores are filed in the U. S. Bureau of Mines
core library at Reno, Nevada. :

: Diamond drill hole No. 9 was drilled by the Inter--
national Smelting and Refining Co. The 100-foot intercept
of scheelite, assaying 0.56% WO;, was lamped by Roscoe M.
Smith, geologist of the U. S. Géological Survey. The core
{s filed at the Copper Canyon mine. -

: The report on the Copper Canyon DMEA application

by Mr. Trengove 1s complete except for some expected informa-

"tion from Mr. Robert Raring, general manager, on a revised

application which will eliminate some of the proposed charges.

There is also some question, according to Mr. Raring, whether

. or not the Copper Canyon Mining Co. are in a position to
assume 25 percent of the cost of the proposed exploratilon.

A. C. Johnson

o Covy ﬁ@&ﬁme&,éﬁﬁ





C . ’ DMEA 3191 - Tungsten

Y RECONSTRUCTION FINANCE CORPCRATION | é) a
WASHINGTON 25, D, C. | %

November 2k, 1953

M, C. O, Mittendorf, Administrator

United States Department of the Interior
Defense Minerals Exploration Administration
Washington 25, D, C,

Re: Copper Canyon Mining Co,
Battlemountain, Nevada

Dear Mr, Mittendorf:

Your letter of November 5, 1953, addressed to Mr, Leo
Nielson, with reference to the captioned loan, has been refeﬂrred
to this Division for reply.

We regret that we are not, at this time, in a position
to advise you with respect to the proposal outlined therein, Our
Ios Angeles Loan Agency has been requested to furnish us a report
on the current status of the loan and immediately upon receipt of
the requested information we shall advise you further,

Yours very truly,
/s/ H. R, Rutland
H. R. RUTLAND, Chief

Liquidation Division
Office of Loans
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 Usepstary, Resomstruction o
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singniee Corporation
aaﬁningtqm<25,'n,n¢.,_

iy feBr M. Fileiron:

s in ons of Our'reglénal off} &3

Thers 16 pendin

- 8¢ application of the Copper Canyon Kindp: ng_{vosket
Wy, L%EA-3131) for en Bxplo €ct Condract with the

. , J
 joverpmant for the properyy known ss tns Coppar Ganyon
- propefly located in .ections 21, 22, &f, wnad ¢, T, 31 K.,
ke oS L., Fount Plubio Dase and Mericimn, Lander Jounty,
- - Nevada.  This property sonsists of 13 petented and 20
anpatented mining claims, ‘ . '

The spplloant st8tess
*rne property 1s encumbered by &n AFC expigration
‘loan granted in Deceuber 1387 ia principal asount
of $130,905 for purpdee of deapeping the Lhree-
sompartasnt vertlcal Julie anaft ¢oc 8¢ to permit
mining of imsd-rine ore todles that have bgen pre-
viouely digmond drilled. A sum of $15,000 has |
- beew peid-on principsk of this lo&n, but the
paiance, Wikh ascrved interest, Wpproximmtes

$ik0,000.% | . | |
" R sopy of oup propoasd Laplorstion Project Contract

L rare on whiah tnis rxpleration Froject Contrast mey bo drawn
- 1z snciozed for your lmapection. The property is O Le
“investizated, and the setinated cost of the project 1s as
C yay not datermimed, bhut the Jovernment would sontricute 15
" percent of zny zost,  Thle contripution Wouid be replyeole

to Lhe Jovernament only if the Jovertwcat consiuers &nd

©ssptiftes "that ndiSc0very Or deveiopment. [rok wal.L pro-
- Guction may be wade has resinited from.the explorétlion work,
. ang the Jovertiment hes & lien upoh the property &nd upon bny
 production to sesure this repeyment. : o

Ordinariiy, efense Minersis [xpiorition idminis-

o tretion wouid require the subordination asreement of a priur
. eneumbrencer 38 8 prereguisite tO entering lnio dn ixplora-
.. tlom Freject Contract, beshuse AL Bii tiw procesds from the





»epawtion of mimm pmwrw i‘ea' ‘ten 3earn wepe uaaﬂ to pay
wﬁ’ the mhbrmr's loan, there would then be nothing
to pay spy royalties o Defenss Mimorals Ixplora~-
tienA stration. However, in the case of the Rocon-
- atractien Flmmnse Coryorstion, it would sees mmmry
to requive any sush foxaml mweuuﬁm

: - mmuttuumwmma’r.wsz,mm
;_amatﬁmmmm.mmm: ‘

'Y wish to advise that this cmont:m imtespooen
~ no objectiom to the propoeed exploration project
yeferred to in your aforesald letter and in the
event commroial production of ore resulta, this
on will not object to the peyment fyrom
. proseeds of produstion of. mltim&n the
Amtmmcmmt _

5 xtmammmummwmumw
‘ your eariiest corwmniamoe if your response would be simiiar
. in this esse, decause we 4o not want to mmke an Lovestigs-
txmchumtymnmhmttheMaampw

m- you. |
' S*_&mmxv m&, )
) ﬁ. 0. Mittendorf
Pmolosure .
. AExm/cp/eud 11/‘3/=.
COpy'tcz Docleet _
| m R. File

0. Mittemdiors
ﬂeg. III (2) :
WA, 8, Martin
J. L. Befflung
AL E,. Rﬁn&
chyon.
pending





UNITED STATES L'L(/y
DEPARTMENT OF THE INTERIOR

GEOLOGICAL §URVEY
WASHINGTON 25,D.C., .

Octobor 26, 1953

emorondw |
Toz . Te e inrbing, JIA
Prone Te Yo Thoyor, USES

Subject: 3191-Tungsten
Copper Uanyon [ining Company
Batile .ountain, levads

The applicont proposos aboub 2000 foot of dianend Orilling
from a noint on the 500-foot level to cxplore peosoibilitics of tungsten
cre in the uiddle merbor of the Dattle for-otion noar the contact with
monzonite porghyry. %“he proposal has boen discussed tith Lr. Re Je
Roborts of the Goslogical Survay, who is familiar with the nine,.

AL

althouch the basis of the projosal scoms goologled.ly scund h

that there is tungsten mineralirzaticn in the middle merbor of the

Battle formstion, the locotion of the N;@loration target ic open to
discussion. The section, through the Farren tunnel shows the monnonite
porphyry contact, at a point z parently only 200 fcet obove the top
of the riddle reuber - the presunied tungston horizon. If the situation
is as shown 2000 feet of driiling fron the end of the Farren tunnel in
the footwall of the Virgin fault would ;livo a gred denl rore footape in
the promising sone nesr the monzonite porthyry. This arca is not much
farther from the prescat vorkings than the target proposed by the
&ppllcan‘b.

The answor to the gusstion involves three factors: (1) How
m;}_ is the position of the Cbu~Chin ¢ontact imoim bolow the end of the
en Turmel? (2) fow well is the position of the porphyry contact
lmouu in the prowposed target avea, (3) How ruch of the proposed ex-
gmlomtion is for motals other than tungston?

Cuestion 1. How closcly can the po*‘:s.tz.m of the Cbu~Cbm
contact ba detorrined? If anywhere nearly correctiy shoun, the .
distance to “avambla tungsten ground is ruch shorter than in the arca
prozesed, '






P . L4 N - . -, L . [ ) .
A . SR

S .. oomestion 2 '”ha mp and mctim*‘ shm-r mly i‘our mint«* on the -
monzonite porphyry contacts, two on the surface and t{wo in the Farren
. Tumel, on opposite sides of the Virgin fault. Iresumably, the contacts
. on the plan are projected mainly fron the surface, but this is not in-
" dicated, It seems rather important in nrospecting for tungsten to under-
‘gtand the relations of the porphyry rasses in the area 0750 to 11250 N
and 9750 to 10250 .. The indicated trends of the conmtacts suggest two
. hodies or a narrow reentrent to the north, “hichever is the case, would
o mt ﬂaia area be t;he mt pmining place to look for tmat.m? :

If the contact Mnga as. pontnhted how nmeh 1ongz~r mid:t

| t.he w;-ovmaod drill holes have to be to razch it? The porphyry is ahm.' —

. as cut by the Virgin fault, mo t-e position of the contact on the sur-
- face cannot be projcctad below the !'ault, where the pmnoaud urget
_ area .'Liu. .

o mution 3, The pmpoud dr-ﬂl holes iie within the pro~
- cmeti\ra load-zine horiazon, and preswsably it is hoped some ore will

" ‘be found, althoush Dupeau of Mines drill hols B-9 was essentially

- barren, Should not the Government participation te on the huls of
'Ipsrt.lr far lead-mim and purtly for tmstan? o ‘

o 0 If wore dnT mtim is avaihble on the porphyr.r eotltaetl in '
. the area desoribed sbove, the Field Team should present it. If rint, 1

. bulisvs rope ressons showld be given as to why drilling should not be

' done from the Farren Tumasl, Holes fanned from the tunnel north of the
' Virgin fault would . cmiekly ostablish the pesition of the top of the

Com and the porphyry, and would be diregted to explore the thickness

~ of the Cha most advantageously. Any ore found in this ares could be
.dwmgndmmsoolm R N

Rwatim’u .

S Li‘ " The docket.s shd'uld ho rarmui to ths 2«“10‘1«1 'roam romnmrs
. to the ﬁuentions abova, satti.ng up of cost figures,

5 ' If copiea of the ‘Lcttcr tr&ntmtting tho doeket to the F‘iald
" ‘Tean and this memorandwr are sent to H¥r. i. J. Robarts, Hoom 208,
222 5. tiest Temple ttreet, Sult Lake City, Utah, he will !‘orww& a
: “gnologic, r»port. to Rm, uving sore tiu& in proccasing.

TP Theyer
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' 'qmis%tmen of your Agsnoy in diamend dxilling for %
:m shi Copper Uenyon ine, submitted vnder n :
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i blmaun:

uﬁbtﬁtt&d kmrwit in qaadmleu it Appli#tbim for :
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sefoase ?.m‘xwt.ton mt of 1950, as, mmdad.
','v;a;ry truly yours,

‘Rebert i, faring- . -

,nc‘uu Um mau::}

. M)m w-ma o
Gontimation: &seett m} _
Cistriet Cleln uap - sxhibit 'A" _
o emposite Plan, 00 & 70O Levels - hxhibit *s“
C o wenitudinal bao‘c!.on ~ Bxhibit "¢% .
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e M08 ' UNITH@JSTATES DEPARTMENT OF THE INJJRIOR  Fomapmroret oo,
DEFENSE MINERALS EXPLORATION ADMINISTRATION

prﬁ:\qnnnm-n.n R V“Wm

*[;lwuagf@ s Maliielalisa  Not to be filled in by apph'cant

APPLICATION FOR AID IN Aﬁ“““’" D
EXPLORATION PROJECT, PURSUANT o )
1 ¢ 5\»‘5 Metal or Mineral ,. §
- DMEA ORDER 1, UNDER THE DEFENSE * Date Reecived ./ 0./ _j} _________________
PRODUCTION ACT OF 1950, AS AMENDED Estimated Cost ... e

Participation (Government %) . ...

Docket Nio _______________________________

INSTRUCTIONS

1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your
mailing address: .

Copper Cenyon Mining Company, Battle Mountain, Nevada

A Delaware corporation

(b) If other than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State
in which incorporated or otherwise organized.

(¢) If a corporation, add to above statement, titles, names and addresses of officers.

(d) If a partnership, add to the above statement the names and addresses of all partners.

2. General—Read DMEA Order 1, “Government Aid in Defense Exploration Projects,” before completing this application.
Submit this application and all accompanying papers in quadruplicate (four copies), with your name and address on each
sheet of the application and on all accompanying papers. Where sufficient space is not provided on the form for all required
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number.
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration
Administration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof.

3. Applicant’s property rights—(a) State the legal description of the land upon which you wish to explore, including all
land which you possess or control that may be benefited by the exploration, and excluding any land or interest in land which is

not to be included in the exploration project contract S

see_attached sheets

(b) State any mine name by which the property is known. Copper Canyon Mine

(¢) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise
: Ovwmer

(d) If you are not the owner, submit with this application a copy of the lease, contract, or other document under which
you control the property.

(e) If you own the land, describe any liens or encumbrances on it
See attached sheets

(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded
location notice. vee attached sheets

4. Physical description.—(a) Describe in detail any mining or exploration operations which have been or now are being
conducted upon the land, including existing mine workings and production facilities. State your interest, if any, in such
operations. Also describe accessibility of mine workings for examination purposes. '

(b) State past and current production, and ore reserves, if any, giving quantities and grades.

(¢) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, ete.), and your
reasons for wishing to explare. Illustrate with maps or sketches. Send with your application (but not necessarily as a part
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each
whether you require its return to you.

(d) State the facts with respect to the accessibility of the project: Access roads, distances to shipping, supply and residence
points.

(e) State the availability of manpower, materials, supplies, equipment, water, and power. 16—66551-1





5. The exploration project.—(a) .e the mineral or minerals for which you m‘ explore ___ Tungsten (scheelite)

(b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed)
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts,
veins, ore-bearing beds, etc.

s
(¢) The work will start within ---___3_Q___ days and be completed within -_9__0__;__?_ ngenths from the date of an exploration
project contract.
(d) State the operating experience and background of the applicant with relation to the ability to carry.out such explo-
ration project, and also that of the person or persons who will supervise the operations.

6. Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet),
under the following headings. Add the totals under all headings to give the estimated total cost of the project:

(a) Independent contracts.— (Note.—If the applicant does not intend to let any of the work to contractors, write “none”
after this item. To the extent that the work is to be contracted, do not repeat the cost of the contract-work in subsequent
items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard
of material moved, etc.). _

(b) Labor, supervision, consultants—Include an itemized schedule of numbers, classes and rates of wages, salaries or fees
for necessary labor, supervision and engineering and geological consultants.

(¢) Operating materials and supplies—Furnish an itemized list, including 1tems of equipment costing less than $50 each,
and power, water and fuel.

) (d) Operating equipment.—Furnish an itemized list of any operating equipment to be rented, purchased, or which is owned
and will be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on present
value, as the case may be.

(¢) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be
devoted to the exploration project.

(f) New buildings, improvements, installations.—Furnish a detailed list showing the cost of any necessary buildings, fixed
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project.

(9) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not
including initial rehabilitation or repairs of the Operator’s equipment), analytical work, accountlng, workmens compensation
and employers’ liability insurance, and payroll taxes.

(h) Contingencies.—Give an estimate of any necessary allowances for contingencies not mcluded in the costs stated above.

NoTE.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any
other indirect costs, or work performed or costs incurred before the date of the contract, should be included in the
estimate of costs.

7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on
Government participation (Sec. 7, DMEA No. 1)? -

(b) How do you propose tc furnish your share of the costs?

D Money D ~Use of equipment owned by you ’ I:I Other
Explain in detail on acompanying paper.
CERTIFICATION

The undersigned, whether as an individual, corporate officer, partner, or otherwise, both in his own behalf and acting for
the applicant, certifies that the 1nformat10n set forth in this form and accompanying papers is correct and complete, to the best
of his knowledge and belief.

Dated October 12

Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a wiiifully false statement or representation to any depart-
ment or agency of the United States as to any matter within its jurisdiction.

U. S. GOVERNMENT PRINTING OFFICE, 16—66551-1





COFPER CANYQH MINIKG COMPARY
B&t‘ble liountain, Newade '

L...

.?-'-L;c'pngmuu;on_ Shests to acoompany nmm; MF-103

' i,(o’]! Ntmes and addrmsas or uft’iaera of bim Gempany ares

Ghairmmf oi‘ the Boards Kr. L. E, Whinhar, Ream "{636 25‘ Bwo,d
stmﬂt, y@'ﬁ' YQl'k 4 Ki :Yo v

Praaident; Mr, ka mlay, aﬁdress amxm as abave
Vica Presidemt; ﬂr. Rober'L H. Rarmg, Bat‘rle uountain, Nevada ‘
| Secretaryg ar S:,Idney B Shorman, Reom 1636, 25 Broad Strest, KY 4 ¥Y

. 3 Qm} Applimnt‘a hold:ng,s are in the viainity af Battle Eountain, La.nder
County, Nevada end are celared in red on mRp . submitted as exLibit to
t.hia Application. . , o _

, Spwifioally, the .&pplicant has two mining proPGrbiesl '

"~ Qopper Basin Pmpeﬁy located six miles southwest of Battle -
 Mountein and oewprising 27 patented lode mining elaims, 28
" lede locations, 16 placer locatiens, and 280 acres of
- patented agricultural land, tovaling approximately 1200 asres.
. This propsrbty las developad coxspar arﬂwdiws but 48 not
‘ @quipped for ﬁpmﬂm o )

be Mpper ‘Ganyon Property located 18 milsu :wuﬂurest of Battle
© . Mownbain, fully equipped with 350 tom flotation mill, power
" plant, sheps, offiecs, housing, ete and comprising 19 patented
lode mininmg olaims, 17 lode loomtioms, 3 placer lecations and
- 720 aores of pate*\ted a.gricultuml tand, t.ot&ling appro:cimately
3.-!00 NEPEN. .

‘ Appliae.tion far tha mm p‘mjest as will be desar‘Lbod herein relates
© to work at the Cappsr Canyen Property, losated in 8ections 21, 2B,
G 27,.and 28 of T 81 ¥, R 4:5 B, ﬁoum: D!Ahlb Ba.na & Haridim, L&ndcr
: (‘.aunt'y, "iwﬂt‘ . ,

Bes Form
~ 3ee Form - ' ‘
- Hot pertinent; Appliam'b ‘owns ’che Pmperty. '
. Currently & suit hes been entered by the I?ia%riot a.ttomey of Lander

T emow

 County for cellection of delinquent property- to.:'oa btat aettlement of
sams can be expected within near i‘uture. - _ o

" The Property is onombered by an RFQ Exploration Lcmn granmd in
- "December 1947 in principel emount of $130,000 for purpese of
. deepening the three compertment vertical Julfe Shats so as o
- permit mining of Iead-sine orebodies that had been previously
. diamond drilled. & sum of $15,000 has been pald on principal of
;;lilis éggn byt the ‘baltme, with sccrued in'tmreat, approximatea
40,008, - S ,

. |





Goppar Canyou Mining ﬂmmpany o - , Ba%ﬁle H@un&ain, Nevada

5.(?# Listing of - Patenteé Lode Hining Olaima in Goppar Ganyon Grnupn |
Glam .. L B A A‘Sur, mp., )

Virgin Lods 'ﬂ"f‘V-,f Lo . Lot Neu &7
. Mery louise lode . . Lot Ho., 38 .

g ;N@untain.ﬁa@k'La&e - . Lot Ne. 38 -
“Rthel G, Lode ;i~= o Lot No. 1842
Waghington e Iot No. 1843

Eagt Lake Supsrior oo . Lot No, 1844
Copper Queen . S 4178 .
Bagle : e C 4195
Yellow Jecket . 4176
 Reona L .. 4iTs

83lt lake -~ . . A .- #1985
8alt lake Xo.: ’ s 4176 .

. Balt Leke No. 4178
Salt leke Mo. 4178
Balt Lake HNo. : o 4178
Jom dohm .. - - 4118
Blue Jaoket . - - 418 !
Comet . = . I 4175 o
Ixmy.~ o e . 34175

OV % D0

Lintmu of Hﬂpatented cla;ma, lode and placar, with' reaarding data:

o , y Ce ) Racording
Clajm = .- LTl 'Beok |, fepe

 Southernm Belle” =~ = - o e 180
~ Bayom : B S M 10
Tomshawl SR e 13 , 343
Koystone ' S s : 343
fecumsah . - - 13 L 348
Climex - - 15 344
. Inspiratien _ - IR £. 3 3 . 344
. Hecla T e . - 34b
' Last Chanse. . o AR & JR .. kB
Polaris S S _ : i3 o 348
Happy Thought U L T : 293
Happy Thought : s & 294
¥ides ., . T 18 o © 103
Evening Ster " e 13 S loz2
§alt Lake Wo. 3 - - 1% - 108
Washington Praesbieon o 3 443
. 8alt lLake Fraction R a6
' Homestake Plsser . . 7. 40
Guy Davis Plaser - R - & |
July Fractian,leQur - . x0T 488

~-AbOVe llstln# of fllings on unpatented mininb claima relate to offxce of
*he County Recorder at the Courthouse in ‘Austin, Lander Uaunty, Nevada

- _4'(&) Curraaaly'miﬂing oﬁeratmons are‘auspended at the Gopper Canyon line,

Shut—down was nade Dctober 15 1953 as a result of deolines in prices of lead
'and zlnc.v' A '





Copper Canyon Mining Campany e o Scp*embar 30, 1955
‘ Battle kountain, Hevada o ' '

4.(&1 Cont'd. - The. Copper Canyon Mine is an old mine, having been discoversd
about - 1864. Early procduction of high grade copper ore was shipped -
. orude %o Swansea, ¥arles. In 1916: presént owners acjuired property
~and worked it. 1ntensival3 during. World War I. A long shut down period.
- resulted ‘Crom 1920-35. when the Nine was inactive exeept for small soale
.»lesseo Wbrk. : - - : o . : o

o In 1935 the present Company retoaled and undertook e development program
_ thet qulminated in lease being taken by the. Interpational Smelting and
Refining Company in Spring of 1841. Intermationsl (Anaconde subsidiary)
! thereupon built a new end modern cemp, sunk a new three compartment shaft
-~ {Julie Shaft), built a mill and all related facilitles. The hill began
operation in February 1942 nhortly after Pearl Harbor.

The line was intenaively WOrked during World War . 11 by International
‘but, upon ‘expiration of the lease, the property with improvements
reverted back to owners, the Copper Ganyon Mining Company, on December 1,
1948, Copper Canyon continued the gold-copper work until July 1847
when, becauge of inflationary conditions end terminatiom of the Premium
Price Plan on oopper; decision was made to . sink the Julie Shaft to

_the previously diamond-drilled lead-zinc orebody. This involved 218 foet
of ainking with several thousand feet off lateral wmrk,

-ALead-tinc milling began in- Ogtober 1948 &nd continued - - except for
8. suspension for repair of fire damage in summer of 1950 « up wmtil
October 1952, Lead~zino eres are far from belng exhausted but present
day. Bost-price relationships makss vorking -them unattractivo*

" Neo axact £ij jures can be given on valuu of ‘total prmduction of the
Copper Canyon Mine but it doubtless is in order of. $15,000,000,
Accurate records have been kept since 1935 and tha pariod therefrom
breake d@un into three psriodst .

- & = Period from 1936 thru 19414 5hipmenhs of crude ore (no mill)
totaled 23,099 dry tons oontaining 6,838.1 oz/Au,
46,189 az/kg and 2,231,877 lbs Cus e

" 'b. = Period from February 26, 1942 thru 1947 (milling zold-
! " _copper ores) Tetal 428 179 dry tons milled recovering
30,937.6 o0z/Au, 333 313 os/hg and 6,235,885 lbs Cu.

- Period from October. 1948 thru to October 15, 1952 (nilling
" ‘lesd-zino ores) Total)1988,286.dry tons milled recovering
3,878.4 oz/Au, 462,921 oz/Ag, 398,877 1bs Cu,
6, 613 588 lbs Pb and 3, 124 3&5 lbs Zne

The Eine 1; pzzcnipally developed by the Julie three compartment vertical .
shaft, 728 feet deep, from which production Aevels have been cut at
© 200, 300, 500 and 700 intervals. lLead-zinc work is confined to bottom
or 700 foob Level; upper levels. produced goldncopper ores. g

‘Line plant consis%s of dieésel power plant with three (3) Busch-Sulzor
800 bhp diesel engines installed, e complete and modern 350 ton per day
- dif?ereﬂtial flotutlon mill, aaany office, shopsﬂ offices, bunk end
" | boarding house facilities for 55 single men and 27 modern family
‘ dWGllings. wtue? supply is. rrem wells end’ surf&o@ flow of Willow Creek
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“in éﬁjoinihg-éanVOn;‘Waﬁer supply is'abundant at 200 gpm.

n%icant owns decsvlbed property except for encumbrances noted 1n
39- o .

:.‘_Bine js aompletely acnessible for ean1nat10n down t6 and. ineludlng
.~ the 500 Level, The bottom or 700 Level is now under wﬁter, mine - .
oumpln having been suspanded when the Mine was shut down October 15 1962,

&.(b) - For mlnﬂ produetion plaase note precaedinw paragraph..

On present lead~zinc prices, ore reserves are very limited. Davelopmsnt ‘
_ is backward a0 that proved lead-zinc renerVGs are on ordbr of .
<A50 OGO tons that will average"

O 02 oz/hu per tOn
2,50 " g O :
6.20% Cu

1 00 /o 1:11 .

 Probable and po,sible roserVes of this typa &ﬂd srede of ore are

. considered great. Formal development, however, lags bedanse markets
have baen (since karch 1949} so unstesdy tiat formulsting and executing
long ranze developments programs have been ruled out,.  :

: Thia apnliaatian doqs not bear on lead-zinv exploratzon; it is utunvsten
'project as will be explained later. o

4.(c) Copper Oanyon minerallzation s related to a hestoio porphyry (looally
‘ called. the "John John" porphyry)that lies just north of the Mine.
This rook intruded upper Paleozoic sediments. (Pennsylysnian and
-hasslsqlppian) resulting in. contact metamhrphism, reptacemant and
filllng. o i .

_ minin to date has been oonfinuﬂ to brecci&ted fault zone where the
~7jcementin5 clilorite of the breccia has been replaced by pyrite~chalcopyrite
{as is case with sold-gopper ore) or by galena end sphalerite (as is
~ case with the lead~zinc ores. Lithelogy exercised dominant control.
 in determining type of mineralization. In the siliceous facies, the
pyrite-chaloopyrite mineralization is found whereas the balsna~sphaler1te
' mﬂtallizatlcn follows the limey membars, &8 .could be sxpected. ’ '

The breccla gones are formed in “troufh"s formed by 1nhersect10n of |
e northwest striking easterly dipping fissure systein with bed strike.
" northward on & steep westerly dip. These trough-like: zones can become
" wide, in one instance running up to 400 feet in width, Wertlcal range
cf 100 feet or go is not unusual.‘ : L

Mineralizad bed is called tne Battle Fcrmation tuat averszes about
: 800 feet thick. The basal member is & siliceous con*lomerate of about
200 feet in thickness. In it is found the vold-copper mineralization.
© ' The middle member, about 400 fee® thick, is an altered dolomtie
" limestone or hornfels and in it oceurs the lead~2zine mineralization.
’_The upper 200 feet of the Battle Formation is & rather even texturwd
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uartzi*e that has not been hl’hly produotuve horizono

“In upper lcvels, secondary copper metallizetion was notable and
was résponsible for discovery of the kine and its ¢arly spectacular

’proﬁurthn. Suoh 3econdury copper ores are now largely exhausted
howevers : : :

’wFor more OOmplebe eolo gic deuorlptlon of* tha Mine, refegpce is made
"to zevlogie quadrangle map series ol the U 8 Geolopgical Survey,
( aalggy of the Antler Peak Quedrangle, Neveda" by R. d. Roberts
1951 o , :

T.Tha kine has airo ‘baen described in Us Bureau of kines Information
. Zirgular Ro.. 7043 by +illiam O. Vanderburg (1959) and e lead-zine
drilling ‘program therein described by U 8 Buresu of Nines Report of
Investigation Rd, 4774 "Inya#tzgation of Copper Canyon Leed-Zine
~ Deposit, Lander Gounty, Nevada" by Russell R. Trengove (1851).
'Mis latter zives a much more up-to-date pisture of the property
Cand inmstallabion than the Vandeﬁburg circular~whlch is now somewhat
eut of date. ' » : : :

There is submitted herewith & plan and longitudinal prints covering. .
proposed drilling for tungsten on whioh di soussion will follow later.
There is no ﬁeed “to return these printes.

4.6d) - ‘the Copper Can i?a iine 1166 18 miles qouhhwest of Battle lountein
S by road, 147 miles of whigh are black-topped, all woather macadem.
The final 32 miles is by graveled county road 1n good condition.

'Bsttla Lountain. 5s the shipping nad mail point, It 11@5 estride
both the Southerrn Pacific and ifestern Pecific railroads and is on
U 8 Highway 40, 312 miles wast of balt leke Clty, Utah end 225 miles
east of Reno, Nevada. _ _ -

Neather condltions are good, ollmate is semiaarid and winter snowfalls
rarely imped~ year~round work. Collar of the Julie Shaft is at.an
elevation of 5712 feet above sea levsl.

As noted previously, the Mine hes. acoomodationa for 55 £in;le men
and 27 femilies. additionml residence facilities exist at Battle
Mountein and, in previous operation,. some personnel commuted between
town and the Line as the drive rejuires but 30 minutes time. The Mine
camp is served by a school bu$ and. children and takan to Battle hountain
for school sessions. : .

4.(e) a&npower as needed for thls project. is aveilable locally. The Liine

: ~is fully equipfed end no additionsl equipment would be needed. nater

and power facilities are installed and much more than. adoquate for
reauirmnents of this provram. o :
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o t.' ;5,(a)i'TTungsten (éghgelita);_r ay

j_”iss(b);‘

. of 623 Drift (Goors 10,477N, 10,1958 on EOO Level). fhe first hole
~ghould be drilled on line ¥ -S§'W at minus 17 degrees, It should bs -

ouring time when the Intermetional Smelting and Refining Company had

tlie Copper Canyon iine under lease, some attention was given to
lanping for soheelite in diamond drill core, of holes that vere
drilled in exploretion of copper-gold or lead-zinc orsbodies.
Hotable tun;sten content wae uncovered in some holesdrilled through

. tho middle (hornfels) member of the Battle Formation even though
~the holeswere 1,000 foet or so from the contact df hornfals with the
monzonite. Lo o Cee : Pl

Assays on intercepts of two of .he holes, by Union Assay office of

Salt Lake City, gave the folldwjz results:

. Hole ﬂg;_fj, L AEhtsrcéEt,.“,' ‘Q  Assay
e BT ~ 6Tl . 0.56% W03
24 20,9 - 36,86 C0.43%

Seven semples of waste dumﬁ‘material from the Kine jzave an average

. of 0.81% W03 and lamp surveys. of the levels revealed widespread
" #cheolite matalliiRzation, locelly in eommerciel condentrations.

The mill at thatjbim@ (1942)-&&; busyatr§ating 00pp¢r‘and thus the

' above tungsten results were filed sway as being matters of academic. -
" interest. Later, when the Julie Shaft had been sunk and the new 700
" Level out, thaeitop of ore-intercept of DDH 9, as repnorted sbove,
‘wos 55111 .82 fest vertically below the 700 Level and thus would be

insceessible for miping unléss the Shaft were deepened and & new and
Jowdr level cut, obviously a time~-consuming and costly operation.

In view of the widasprsdd"tﬁnfst?ﬁ showings in the Line, it soems

degtrable to explore the middle 'hornfels?'member of the Pattle
Formation (colored green dm accompanyinz meps) where it comes in

~ oontact with the Quarts Ménzonite Porph ry (Mp - colored red on maps).

The legioal place to test this contmet is north of the 500 Level
working, vertically betwsen the 500 and 700 foot Levels for disaoveries
meds in this sector would thus be accessible by compartively short
drives from existing faces. - = = R e

The point might be brought up here that the Farren Twimel offers

logical point of ‘attuck. Objeotion on this seore is that the greater
part of the Farren Tunnel (all of it in hangingwall of the ¥irgin Feult)

is in the upper plate of the Golconda Overthrust (of Roberts' discussion .
in text of Antler Feak Quadrangle Map) and thus stays in the overthrust
Fumpernickel Formation, a member sompased of cherty beds and quartsites,

not especially favorable host rocks for scheelite ocpurrences. Furtherw

more, driving the Farren Tunnel ahesd, in footwall of the Virgin, offers .

no guarantes that it would intercept the ocontact of the two critical
members, the hornfels and monropite porphyry. Tooling up for such a
project would be more expensive than drillimg from more convenient
points eand the results lasss certain. o

It is proposed to drill three sxploratory dismond drill holes into
"target area" crosswhetohed in black ink of the three section meps

-submitted herewith, marked Bxhibits “B", "@", and "D¥, It is anticipated

that the eontact will be reached about 700 feet nortkward of face
Y
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'ternﬁnated upon raaehln» the contaot. 1 promisin showinbs are
encountered, then additional holes skould be planned safter consultation
7"with‘§ S ueéloglcal burvey'and Bureau of Mines representatives.

'The project, as.outlined herain, eubraces thres (3) exploratory
uiamond drill holeq of ﬁboﬂb 700 feet each for a total of 2100 foet
of holea g

5-5.(0) See Form’ ‘-7 

. 'Bo(d) Applicmnt (Gepper Ganyan Mining COmpany) has controlled ‘and intermittently

el operated the Copper Canyon Mine since 19168, During that time, metal .
' production has’ approxﬁmated 310 000, OOQ of which 620 000 dry tons have
- been ooneontrated. :

- 'The work would be under supervision of Appliaant'a ﬁaneral Manaber,

‘Kr. Robert H. Raring. ¥r. Raring has been associated with Applicant
since 1936 except for period 1941-48 when he served with the Air

. Force. He 48 & jraduateé mining engineer, toldings B¢ 5. and B M.
degrees Trom Lehigh Uh1V9rsity and & M.S. {Met) degree from School
of Lines,ﬂi‘ni#emlty of 1dako. de hes previously been associated =

- with mining operatlons 1n British Columhia, Canada, and in EBsuador, | -
.bouth Amﬁrica. : - : ‘ : :

'} 6;(&) "ane.“f

“6.(b) Labor, supervision, consaltantsa Estiuated daily labor cost of
: thiu program.ls as followss (one alght hour shift dally except hunday):

Estinnted Dailv

| e o Pay
©oDriller o 325‘@0” |
‘Helper . 7 0. T 15400
Hoistmanaoompressman o - 1500 -
Cager-roustabout = 12.80°
SuperV1sion 3 g R "20.00 L
B Total L ’ 387 50

L on aversge daily .ontage of 30 feet (based on past drllllng) this
breaks down to a Pcst ar §2.92° per foot.

of abeve personnel hoiatmﬂnﬁaompressorman would run,the hoist
providing eccess to 500 Level, .start up and wahnh ommpresser, and
‘attend to oharginb th@ eleetric aap lamps.‘ .

Caber-roustabout would * run errands“'for the drill crew, faeilltating
their work by seeing neogssary supplies are’ alwaya on hand, eto etc.‘

Supervisér'would attond to coordlnating the effOrt, core and mludge
handling, offioe work etc.__vA o ‘ =N
6.(9) Gneratin* materials and supplies: Dally power consunptjom (eight hour ‘

o ' sh1ft3 is bazed on 55 KW yatinz on the compressor (500 cfm I-R) with

power- at 60 033 per Kwh. This orlculates to 280 Kwh per 8 hr shift "
or -2, ?4 fer power. Round this. figure 0ut o $10.00 for: power.
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3_6.(0)‘Cont!d Thus daily power and water costs are aatimatedf‘

' . o Cost

Power . - y-} ”:ﬁi‘ $10 00

Water _ o 1-00 : L .
Total ' : Co $11.00 or $0. S? p@r foot of hole

‘Bit»o0st is estkmatud at 31.00 ger foot of hole. This might be -
. ‘somewhat high on basis of drilling experience in the Mine but
“‘shou]d be allowed to stand to-cover possible loss of & bit, eto.

" The materials and power item thua summarizess

o o _ COS"[‘; Per FOO“; y
Power & water . o o, . o

' Bits - . T 1_92_
ela) Tbtgi A '"f' ~' $1gS7‘per foot of hole

- 6.(a) .Opérafing Eqnipmént: Applieant propoaas use*nllowance basis for
L equipusnt, &s fellowz: : .

, Dailx Cost
- Drill & acoassorles o : 315 00.
. Gomprensor o 16,00
L ‘E%al R 325’5-00.'_

6.(e) Rehabilitetion end Repairsa Certein preparatory work is neeessary
P which 1s describad as followsz‘
(1) - Stringing new powsr cable down Shaft $o0 500 Level.
- This involves hanging new S-canduotor #4-0 neoprene
. jacketed cable from power plamt to BOO Station. The cablo
is on hend and will be furnished by Applicant. It is

estimated that four men will require two shifts to
comnlete this jdb for a cost of &125 00

":(2)A- Cle&nuup of 500 Level - estlmmte throe men for two shifts

prepering drill station, cleaning up track and dlteh, etc.

nstimate cost at.$100.00°

‘ g(ﬁ),a Cbmprasnor “tune-uP." It is rmeommended that the . '
.7 compressor which would be used en this praject. (Ingersoll-

Rend Model K500, BOO c¢fm electrie~driven, two stags) be
"tuned=up." Mainly invelved would be checking on

| compressor valves and valve springs, etc to insure unit
'is operating at good efficiency. Estimate cost of service
plus possible replacement parts at $200.00. A factory

~ mechanic would be called in for this job. (Mschanio

*,availablo from Nevada Elumpment Sorvice Inc. at Remo).

q'x;s.(f)~ivﬂégeQ _   ".3_“ ;f;gh"”
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"6.(g) =vMiscallaneous.5~It'is-eétimated that allowance should be made for
; - .sempling the final 100 feet of each hole. If sample. is taken every
five feet, provision should thus be made for 20 smmples per hole

‘at cost of $56.00 per determination or $100 total per hole.

~ Undustrial insgurance is at rate of $7.20 per $100 on underground

~ (mine) labor which includes hoistman. Social security tax is 13%

and Nevada 8tate Employment Seourity Tax 1s 0.1% for the Copper
‘Canyon Kine. Thus the daily tax rete is =~ R

Industrial ‘Insurance . 7.20
- Socilal Security S 180
. 'Unemployment. - - S 0.10 .-
rotal . s.of

"§ince it is noted in 6.(b). that. the dsily lsbor cost will estimate
at $87.50, the daily tax will be $7.70 or (on 30 foot daily average)
$0.26 per foot of hole. . . .. e

It is planned to drill the holes at AX, Ivlding an EX bit in reserve.
To extent possible, holes would be finished on AX but in those cases
where cesing would be necessary, reguest ia made to drop:down to
finish on an EX bit. Practical consideration would have to govern on
this point , idea being to get an AX hole is cost of such is not
unressonable, o F ' ‘
There should be an initial stockage of four (4) AX bits and two (2)
BX bits and, in addition, about 200 feet of AX casing, Estimate of - .
this initial stockaege (replacement being taken care of by bit allowance
" under 8.(¢), is as follows: . L L o ‘ o

' Pour AX'bits at $125 sach $500,00

Two BX bits at $100 each o _ 200,00
200 £t AX casing at §1.00 per foot .. 200.00
. Total © . $900.00

, Amortized over the full 2,0d0.feet'of'ﬁolé, this initial stookage
breaks down to §0,45 per foot of hole. Possibly.this-item.shquld hsve

~ been inocluded under Par 8.(d).

- 6.{h) Contingencies, It is sugzested ﬁhét a1lowanoe be made at rate of $0.50 -
. - .. per feot for contingencies, items or breekdowns thet cannot be
) © predicted. IR R ‘ R : Lo

. £0ST SUMMARY

| The cost of the program, based on an "outside” total of 2,000 1ineSr feet
of hols, is as followss - . . . . .~ . = .S S ‘ ' o
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?ef, Par. . ‘Ifem T Cost psr Foot
- 64(b) o Iabor, ete 32,92
‘ c . .Op meteriels & supplles 1,37
{4} o Equigment ’ 0.84
(e . "< Rehabilitation & repairs 0428
o éf .. New buildings : 0.00
- {g) - liscellensous . . 0.7
{(h) © . Contingencies - - i ngg‘ ‘
| "Total‘f.‘ o P 36.5& per foot of hole.

Of the above‘ attontion is invited to certein or thq 1tems that are
non-recurring in nature, i.e. - Item 6.(e) in swownt of §0.22 per foot
and Item 8.(g) for initial stockege of bits and ocaaing in emount of
$0,46 per foot. The bits and casing procured under this latter could,

at temmination of projeet, be turned back to LMEA or, if desired, :
Applicant would apree to buy same frOm DNBA at rair dapreciated valuo.

. ?.(a)T Yee."

: 7.(b),‘ Applicant will furnish. equlpment and one of required personnel
: (supervislon). A breakdown of cost propotionment between DMEA and
Applicant is as follows: (baaza per foot of hole):

.”_«.‘ Rnf L .
'BMEA Share IR ?ar - Applicant Share
$2.26 . . o 6u(b L §0.87
1437 L e 0,00
0.00 (a 0.84
0,22 e © U 0400
0.00 f; C 0400
0.28 . . ~ (n) 0.25
| 34;80_  S Totals - .‘.'ji #1.70

Abovs distribution is pxoymsaﬁ subjeot to appraval by DMhA. Aypllcant
is prepared to carry out its end on above basis. .
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CIN 'IYRODUCTION AND SUMMA.RY

The Copper Cenyon lead-zmc mine is in' the Battle Mountaln District
Lander County, Nev. It.was discovered in 1866 and mined for copper wntil
1935 and. for copper and gold until 1948, when theé main production became lead-
zinc ore. o

The rocks in the ax‘ea are carboniferous (?ennsylvanian ond. Mississippia.n)
sedimentaries that have been: intruded by quartz monzonite of Mesozolc age.
They have been intensely folded, faulted, and tilted.

Lead-zinc ore occurs as sulfides d.issemlnated. alorng fractured zones in
a conglcmerate and. hornfels. . S

' Development was . ca.rried. ou.t by the Bureau of ‘Mines in cooPeration with.
the U. S. Geological Survey and camprised a study of the geology, meking maps
and cross sections, end exploring the deposit by diamond drilling from
underground. Eighteen holes were drilled for a total of 2, 594 feet.

This report contains a brief history of the property and a description
of mining methods and beneficiation of the ore, geology, ore deposits and
drilling done by the Bureau of Mines. It also contains detailed analyses -
of the ore samples teken and loos ‘of the holes drilled. :

ACZKN OMDGMENTS

This project was under the general supervision of A. C Johnson, chiei‘
Reno Branch, Mining Division , Region III. Acknowledgmént is also due J. Bs
Zadra, supervision engineer, and staff of the Hydrometallurgical and Ore
Dressing Section at Reno, where the samples were ena.lyzed. ‘ o

The cooperation and asm_stance .given by the officials’ of ‘the Copper
Canyon Mining Co., Robert H. Raring, general manager; Thomas M. Cahill,
mining engineer; Elmer Snell, mine superintendent; and Relph Hayden, m:Lll
supermtendent were grea.’cly appreclated. : : .

Jacques F.o Robertson, of the U. S Geological Sur'vey, was assigned to .
the project as re81dent geologist and.was of great: assistance in logging
dismond-drill corés, mapping and mterpreting the geology and serving in an
advisory capacity. _ .

LOCATION AND PHYSIGA.L FEA'I‘URES

The Copper Canyon mine is in Lender County, Nev. (fig. 1), 18 miles
south-southwest of Battle Mountain, a town on U, S. Highway 40 and on the
Southern Pacific end Western Pacific Rallroads. Battle Mountain is 220 miles
northeast of Reno, Nev., and 310 miles ‘west of . Sa.lt Laeke City, Utah.. '

B R g





The property is in fhe Battle Mountain district, which is caomprised of
a series of steep northward-trending mountains bounded on the east by Reese
River Valley and on the west by Buffalo Valley.

Altitudes renge fram 4,600 feet in the valley to 8,265 feet on Antler
Peak, a few miles north, The mine is at an altitude of 5,700 feet in Copper
Canyon, which is an the rugged west slope of a northwerd-trending ridge
near the south-end of the range. ' ‘ » S

Climate in the area is semi-arid, with hot, dry sumnmers and moderctely
cold winters. Precipitation occurs usually as snow, with occasional rains
during the fell and spring. Vegetation consists of sagebrush and des.e,ért
grass., : o ‘ : S

Water for milling purposes is obtained from the mine. Water for domestic
burposes is purchased frau the Natamas Co., which operates a gold dredge to
.the south, It is pumped fram their reservoir, 1 mile distent. They obtain
their water fram Willow Creek and also from a well in the valley., Wetér can
‘also.be pumped from a 203-foot well owned by the Copper Cenyon Mining Co. >
through 15,600 feet of 6-inch pipe line to a 112,000-gellon storage reservoir
situated above the mill, = - o ' S '

-The mine is accessible by 18 niles of gravel road from the town ‘of Baftle
Mountain.

Frelght and express shipments end izelegraphic cammunications sre handled
through the railroad station at Battle Mountain. Daily postel service is
maintained by truck from the Battle Mountain post office. ’

The camp can accameodate 27 4famili‘es‘ end 56 single men. It consists of
14 bunk houses for single men, 27 family homes, a boarding house capzble of
seating 90 men, a groCery store, office, and staff house. : '

Power for the mine and mill is obtained from three Diesel engines ‘6,f '

600 horsepower each direct-connected to 475-k.v.-a. generators.
PROPERTY AND OWNERSHIP

- Property holdings camprise 19 patented lode claimé;, 17 unpatented ldde_,~
claims, and 3 unpatented placer claims. The concentrator and mine are in the
NW 1/4 S 1/4 end the SW 1/4 MW 1/4%, sec. 27, T. 31 N., R. 43 E. (figs. 2 and

.

The Copper Canyon Mining Co. is the owner, with main offices &t 25 Broad
Ste, New York City. Principal officers are L. E. Whicher, president, New
York City, and Robert H, Raring, vice president and general manager, Battle
Mountain, Nev. ’ - ' o ‘ '

HISTORY AND PRODUCTION 2/

The first recorded mining operations at Copper Canyon were carried on by
en English company, who purchased the property about 1870 and worked it = -
cantinuously for a period of about 10 years. This compsany opened up two
2/ This section is fram the files of the Copper Canyon Mining Co.
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Figure 2. - Julie shaft headframe
(1ooking east).

Figure 3. - Surface plant (looking east).





lodes - on ane of which they.sgink_ a shaft to a depth of 590 feet. It is
stated more than 40,000 tms of oxide ores were shipped to Swansea, Wales,
and that these shipments averaged 50 percent copper. The campany also owned
and operated a concentrating plent; which was situated<on Willow Creek,
2-1/2 miles from the mine. After remaining idle for a period of 5 years, the
mine was sold to a local campany. The local company sold the old mill and
allowed the property to remein idle until- 1897, when it was acquired by the
Glasgow & Westerm BExploraticn Co., Limited, who reopemed the mine, equipped
it with new machinery, and comenced more or less active mining operations,
stoping out the old pillars and other ore left stending by the previous
operators. During the years 1898, 1699, and 1900, according to old campany
records, there was extracted about 2,000 tons of 12 percent copper ore fram
the old workings; and in 1907 the mine preoduced 844 tons of the same. grade
ore, In 1907, the mine was shut down and- the machinery dismentled. The
workings caved in and became inaccessible- below the 90-foot level.

About 1912, the Glasgow & Western Exploration Co. erected a leaching
plant at Copper Cenyon to treet low-grade oxidized copper ores, but it was
metallurgicelly unsuccessful, as an extraction of only 47 percent was . _
obtained, In 1914 the Glasgow & Western Exploration Co. ceased operations »
and in 1916 the newly formed Copper Canyon Mining Co. acquired the Copper
Canyon mines. During World War I, between August 1916 and December 1918, the
- caupeny shipped 22,481 tons of ore averaging 9 percent copper. This productim
vas made fram the Estes vein between the 188-foot level and the surface and
from the Willow Creek dumpe The ore was hauled to Dillon, a point on the
Neveda Central railroad, end then by railroad to the smelters at Garfield,

After World Wer I, the mine was inactive until 1927, when lessee
production started. In 1935, after the discovery of gold in 1932 by lessees,
the company reorgenized, and development was conducted by the Copper Canymn
Mining Co. fran 1936 to 1941, In 1941 the property was taken over by a
subsidiary of the Anaconde Mining Co., the Intermational Smelting & Refining
Co., on an operating agreament basis.. They did considerable’ develcpment work
and exploring by core drillinge. The development included 30,000 feet of
diemond drillinge. This drilling disclosed a lead-zinc orebody, but no
effort was made to mine it at that time. Production of copper,. silver, and
gold ore continued until December l9l+5,’ when the property, with all improve-
ments and equipment, was returned to the Copper Canyon Mining Co. This
canpeny continued mining copper ore until the premium on copper was dropped
in July 1947. At that time production ceased, and operations were started
on sinking the shaft 218 feet to the 700 level, This was campleted Jenuary 1 P
1948, but the 700-level drift did not reach the lead-zinc ore in the horn-
fels until July 1948 because of the large flow of water encountered while the
drift was being advanced. Mining the ore body started immediately, and the
first lead-zinc ore was put through the mill August 9, 1948. From August 9,
1948, to December 31, 1949, 81,438 dry tons were milled. S
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The annuel production since 1935 is as follows:
- Year Tons Oz. Au 0z, Ag Lb., Cu Lb. Pb. Lb. Zn
19%5eesee] 1,970 [ 1,232.92 | 3,975.8 29.926 |
19%6ceces S5t | 382453 | 2,577.0 | b, 74k
1937 eeeee| 1,576 | 491,80 | 2,602.3 | 160,879
1938esese! 3, 956 1,600.35 | 7,802.7 .u78,114
1939 ceees| 6,283 11,380.85 | 12,791.1 |- 699,510
. lgll‘Ovno'. 7,109 1)535.22 15,56:!..8 72“‘ l8o
l}'l-ooou 1,651 205.”‘2 2,78802 164 5211-
Tt/ 85,640 | 4,687.98 | 47,502.8 |1,127,019
 194344444]99,582 | 7,928.,19 | 85,772.7 ,769,710
04, .ees 76 S5l 6 064.70 91 144 T 11,130,893
194640 ass 76,714 5,&70.11~ 58 762 3 958,31k
19L48asossl 16,814 89h 21 | 26, ,119,0 45,120 | 399,788 236,861
1949 4ees: 72, 152 1,21.3,80 : 1)& 077 0 126,197 | 2,808,904 | 1,343,658
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_/Mlll started Feb. 26 1942,

GEOLOGY

The following was excerpted fram an unpublished report of the U. S,
Geological Survey prepared by Ralph J. Roberts-

The rocks in the Copper Canyon area (see fig. 4) are princi-
pally sedimentary rocks of Paleozoic age that have been intruded

by quartz monzonite porphyry.of Mesozoic age.

rocks have been divided into 3 units:
- chert of the Pumpernickel formation, sendstone and shale of the
Hemany formation, and interbedded conglemerate, sendstone , shale,

calcareous shale, and limestone of the Battle formation,

“The sedimentary

quartzite, argillite, and

These

rocks have been complexly faulted in the mine arece and have been -

tilted a.nd folded.

. The workings are princa.pally -dn rocks8 of the Battle formation,
vhich in the mine area consists of three parts:
tic conglomerate, (2) a middle hornfels, and (3) an upper dense
The ore bodiles are largely in the-
lower and middle parts, but in places the upper conglomerate con-

tains copper-gold ore along faults.

‘quartzite-conglamerate units

(1) & lower chlori-

In the mine area, these rocks

dip steeply westward on the upper levels and stand vertically or
are overturned on the lower levels. -
argillite of the Pumpernickel formation have been faulted down
“against the Battle formation; on the east, the Harmony formation
underlies the Battle formation unconi‘omably, but in most pleces
the contact is sheared and faulted.
are probably offshogts fram the intrusive north of the mine ares
are cut in the workings.

On the west, chert and

Quartz monzonite dikes that
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The ore bodies thus far .discovefed lie between two parallel
fault zones, the Virgin and Mill faults, which aré about 800 feet

_apart, They strike north and dip.65° W. (fig. 4).  The Gulch fault

strikes northeast and. dips- 600 NW., .cuttlng diagonally between’ the i
other faults. It, in turn, has in its hanging wall two faults that

strike northwest and dip to the northeast and another one that .

strikes north and d..n.ps to the west.
Ore Deposits
The ore ‘ood.lcs that have been mined include oxidized, enriched,

and primary bodies. The oxidized and enriched bodies were J.mportant
during the early days of the district, but the primary ore bodies

- have been most productlve since 1930.,

'I‘he primary (hypogcne) ore bodies at Copper Canyon ure veins )

.and dlssemmated deposits.  The veins are composed of pyrl'be, -

. arsenopyrite, chel copyrite, pyrrhotite, galena, sphalerite, mar-

casite, and in places molybdenite and a little scheelite. The.

- ‘gangue minerals are quartz, culcite, and siderite,_ The minerals

of the dlsseminated deposits are the same as those in the veins,
although the relative proportions vary. The Vein fissures were
probably the channels along which the mineralizmg solutlons rose '

"and spread out into the fractured rock.

T‘qe dl'ssemlnated' d(,pom.ts can be divided into two types

accord.ing 10 their prod@ninmu ‘metal content - c0pper-gold ore }

bodies and lead-zinc-silver ore bodies, The copper-gold ore -~

bodies are in the lover chloritic conglamérate. The tenor of
the ore i the uppér levels rmbcd from 1.0 to 4.0 percent copper
and a.veragcd 0,10 ounce of gold per ton, on the lower levels, the

" copper content decreased to 0.5 percent or less, and the gold con-

tent remained about the same. The lead-zinc-silver ore body ‘
(hornfels ore body) on the 700-foot level is in the middle hornfels; -
the ore minerals are principally argentiferous gelena, sphalerlte,

 pyrite , and pyrrhotite, with minor quantities of other sulfides.’

' The ore mined is said. Lo have averaged 2.5. percent lead, 1, 5 per-'
" cent zmc, and 3.0 ounccs of silver per ton.

The oxidized ore was found at or near the'suri‘ace' end con-

sisted of the copper carbonates, mslachite and-ezurite, and the

' copper silicate, chrysocolla, in altered and leached rock; iron

oxides were generally p.cesent and in places the gold tenor was'

‘ h.Lgho

Thé enrichéd ore bodles were chiefly along the fault zcnes s
vhere the ore minerals were chalcocite and cuprite, with minor

quantities . of. .copper Cg, rbonates and sulfides, The enrichment

. only locally extended velow to the 300~-foot .level, The copper
- teror of the hypogene ore was generally too low for mining.: .
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MINE WORKINGS

The mine was explored. and developed ‘through two shdfts to*taling over
1,400 linear feet ‘and by . several miles of drifts end crosscuts on four levels.
These levels are at about 132, ’258 ‘428, 'and 645 feet below the collar of
the verticel Julie shaft, which is at’ an altitude of 5,712 feet.3/ This
shaft was campleted in the Fall of 1941y The old shaft, known as the Virgin,
is inclined 60° and is 630 feet decp. It was used as a working shaft until
1941 and. is used at present only‘as a second exit and for ventilation.

The ore is mined. by shrinkage stopes f leavmg 20-foot pillars. These
pillars are mined by sublevel stoping. The ore body is continuous over
several hundred feet in length, ranging from 20 to :200 feet in. width, and
seems to be found in ®troughs" that plunge to the north at 30 to 60 degrees.
The walls, of quartzitic conglomerate and hornfels, will stend over reasonable
stope lengths without caving or excessive slabbing. Individual stopes are
about 150 feet high, up to 200 feet long, and 20 feet wide. - Preliminary
development for sublevel stoping comprises driving a raise at about the center
of the block-to be. mined, and stope limits are planned to leave a. pillar
around’ this raises "Sublevel drifts are driven each way from this central
reise to- the end limits of the oré shoot. Draw points are laid -out on the
heulege level so that all of the ore can be pulled when broken. The most
satisfactory draw point caisists of a crosscut driven at a zight angle fram
the haulage d.nft, with a finger rnse from the crosscut face- (f::.g. 5).

Braken ore from the stoPe fills the floor of the crosscut and is picked
up with a mucking machines. The length of the crosscut is planned to allow
the mucking machine at least -5 feet of travel between.the main-line track
and the toe of the muck pile. The crosscut track is not a continuation of
the main-line track, and the mucker dumps into the side of the cars as the
train is pulled past the crosscute A turn-shect is used on the main-line

. track when the mucking machine is taken to another dra.w point, Side loading
eliminates switching and uncoupling of cars. Oversize chunks are blasted
. by the mncking—machine operator between train trips. . .

The fingcr raises are be.L'Lcd out immediately above the haulage level
until connected to form an undercut, which ‘is mined to the first sublevel.
The type of chute or drawpoint selected. determines the. elevation of the first
or lowest sublevel, Sublevels above the first one are driven from the raise
at vertlca.l interva.ls of a‘boat 23 Icet. :

Stopj_ng 1is started at the end of the blocl; opposite the service raise by
excavating a slot across the stope over the'finger raises and extending up-
ward to the top sublevel. The slot is started by driving g series of short
raises connecting the ends of the sublevels. The raise is then enlarged by
benching fram tne sublevels until a slot is excava‘bed frczn wa.'l.l to wall,

At each sublevc.l » curved. benches or three-sided crosscuts 10 to 12 feet
‘wide and 9 to lO feet. high are driven to both walls by slabbing into the open

35/ For simplicity, these levels are known as 100- P 500— 3 500-4 and TOO-foot
levels.
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slot. . The overhang between the top of one bench end. the bottan of the bench
above is broken by drilling 9-foot holes fram below. Verticel spacing of
sublevels to permit this procedure eliminates mucking off benches for down
holes and allows all stope drilling to be done with one type of drill.

The first benching is made from the top sublevel, and thereafter each’
sublevel bench is kept at least one step .ahead of the bench below (fig. 5).
Same. of the broken ore collects on the benches but. is dropped. into the open
‘stope with the. next blast from below.

Fra@nentation in brea.klng the bench and overhang can be closely - con- ;
trolled by holc spacing and blasting practlce. ,

Further detalled mformation on the. Copper Canyon Mining Co. 's sublevel .
stoping can be obtained. from an artlcle_/ that was published in Mming .
Engineering. . ‘

- MILL N

A flotation mill (fig. 6) with a capacity of 350 dry. tons per 24 hours
was built in 1941. A concentrate averaging about 31 percent lead and about
14 percent zinc has been produced 'md shipped to the Intematlonul Smeltlng &
Refining Co., Tooele, Utahe

The milll is of the conventional =2ll -flotat:.on type; the equipment is -
standard and well-maintained. Mine-run ore is ground to 65 percent minus
. 200-mesh. Reagents added to the float circuit are approxmately as follows

, _ Lbs/tcn dry ore
. Guick lime (16-mesh).s. . 1.5
- Plne Oilooou-o-o-oototn 0.12 to 0015
Z-4 (sodium ethyl
yanthdte)oooooonucb&- ’50 to 0'55
Copper sulfdtCeeveseees 0,10 to 0,12

Dry lb-mcsh quick lime is added to the ball-m.lll :E'ecd. by mea.ns of a
vibrator feeder. Ping oll, some xanthate, and some copper sulfate are added
to the float circuit before it enters the first cell., The remaining
xenthate is divided between the third and fifth cells, c.nd the remainn.ng
copper sulfate is added at the fif"th ce.‘Ll., .

Ana.l,fuec of ‘the heed.s ) concentrates g and tailings have been e.bout as
follows: Co : . -

- Ounces . . A " . Percent, .. . . .. - .
. o B T7Ag [P 7 T Cu TFe | Insols
Heads ubn'o' eceoe o. ssse 0002 ) 205 - 2.2 lol 0‘25 . 9.2 - .
Concentratessesss| o22 | 40,0 31,0 1%,0° | 1.50 - 18,0 2.7
TelllneS......... 0005 . o)‘}‘o ' 021 ! 050 0008 8'5 d

4/ Lillie, T J., Sublevcl .Stopiné, in unall M.Lnes Min Eng., vol. l No. Te
/ Hayden, RJl)h mlll superintende,nt Copper Can,/on Mining Co.
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. WORK PERFORMED BY THE BUREAU OF MINES

Dlemond d.rill-hole datg.

, Percent &= Feet
Hole| - . . - Feet drilled , core ; reamed, Feet
No, | Bearing | Dip |EX| AX.| BX|NX! Total | recovered; AX~BX cemented
B-1|N. 8B (=50 | | 69/ 6| [ 75 53 o= '
B- 2 - Vert. P Sk 6 60 33
B- 3|N., 4w, | -20 | 170| 12 182 | 4z B 12
B~ 4 | Due west | =45 » 138) 10| | 148 | 75 | 29 |
B~ 5 Vert. | 137| 23 160 68 ‘
B~ 6| S. 5l+° E« | =60 | |-197 321; Lol 7 12
B~ 7 Duewest -5 (&8 .a _ |
B- 8 |N. 75° W. | Hor. {1 238] 5 2h3 67 25 .
B-9 N. k5o w, | -28 161| 36 197 . 65 T
'B-10{S. 30° W, | -60 48| 8y 56 67 ‘
B-11 | S. 55° B, | =15 219| 27 2l6 8k
B-12 | Due west -30 - 48| 12 60 .52 ,
B-13 s 159 E, | =45} | 88| 12 100 49 16 .
B-1k [ 5,450 B, | -40 28! 47| 28} 4| 207 63 |
B-15 N. YO E, | -5 111} 4o 151 . .90 ._
B-16 {Ne 300 We | = 5 158| 22 180 61 19
. B-17 | S, 10° B¢ | =45 | | 67! 20j. 8 | 86
B=18 |5, 10° E, | =75 "|L42i  -86] 12 140 | 61 i T
‘ | .25142;056@305 hiz,5oh | oo (132 P19

Mineralization, in the present mine workings an the 700 level 1is
greatest near the intersection of the Gulch and West faults at the southern
end of the ore body.. The intersection. plunges about 40° to 45° northward.

The grade of lead-zinc ore¢ decreases toward the north end of the mine on the
700 level as the dista.nce in‘creas'eS' ‘a'way from the intersection of these faults,

The diamond.-drill program (flg. () wes undertaken with the obJective of
extending the lead-zinc ore body. Drilling was started November 29, 1949, .

Holes B-1, B2, and B-f;, drilled from station 714 on the 700 level
tested the northward plunging trough structure produced by the :Lntersection
of faults near the west end of the hornfels oré horizon.,

Holes B-4%, B-5, B-6, B-15, and B-16, drilled fram station 708 on the. .
700 level, explored for possible extensions of' ore in the hornfels below the
700 level in the direction of likely ore structures, The rock was highly
siliceous, chloritic hornfels, more or less breccisted, and recemented with
quartze Mineralization was scarce, with pyrite and cha.lcopyrite Predominant
end only treces of galena and, sphalerite. Holes B-15.ctntains.a.few hea.vy
cmcentratn,ons o:f‘ pyri’ce with minor chalcopyrite and spha.lerlte.

Hole B-7 was drilled as an extension of the Copper Canycn Mining Co.
drill-hole 108 at the face of 702 crosscut, It extended the hole westward

from 241 ‘feet to 322 féet to inves tiga'te the possibillties of ore. on the
Virgin fault. ., . _ AU _
4092 - ‘ -8 -
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Holes B-8 and B-9, drilled from station 523 on the 500 level in the
hanging wall of the hornfels, explored for ore in the vicinity of the Superior
fault (a major fault) and also the Estes fault, The Superior fault was inter-
sected at 95 to 99 feet in hole B-8 and at 155 to 160 feet in Hole B-9. It
is believed that hole B~ also intersected the Estes fault at 104k to 11k feet,

Holes B-13 and B-1l4, drilled from station 705 on the 700 level, explored
for ore in the proximity of the Gulch fault, particularly on the footwall side.
This ground is below the richest part of the ore body at the south end of the
mine workings, The rock is principally greenish-gray quartz pebble con-
glmerate and chloritic quartzite. When the hole entered unaltered reddish-
gray biotite quartzite of Hamony Formation, drilling was stopped.

Holes B-10, B- ll B-l2, B~-17, end B-18 were drilled from station 701,
a crosscut off the mum haulage drift on the 700 level, Hole B-10 was
directed to intersect at §11allow depth a fissure that is mineralized where
it transects the 700 main. haulage drift. Hole B-1l was drilled southeastward
to explore ore possibilities on the Mill fault. This fault can be seen on
the surface but has never been intersected underground. The quartzite con-
glomerate of the Lower Battle formation extended to- 100 feet, where it makes
a feult contact with the Harmony fommation. This could also be the Mill
fault., Holes B-17 and B-18, dipping -4#5° and -75°respectively, were drilled
southeastword. Their objective was to cutline, if possible, a ledd-zinc ore
cancentration found in diamond-drill hole 83, drilled by the International
Smelting & Refining Co. The Bureeu of Mines holes were in chloritic quartz’
conglcxncratu and reddlsh-g;my impure quartalte of the Harmony for'mation.

The drilling was completed on February 6, 1950,
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APPENDIX

Analyses of Diamond Drill-Hole Sampies :

Anel

3esS . )
Core 4 - Sludge”
Numbor Percent Ounces . Percent . - Ounces Percent
From- | To- |[Feet | Core {Sludge| ©Size |recovery Au | Ag Pb Zn Au Ag | Pb Zn
_ Hole B-1 S '

0! 6 6 1 - .| 1-5/8 28 0,005 8.90! 2.9 | 7.5
6 9 3 - - 58 . 0.01L | 12.78] .

Hole B=-2 .
28 | 32 L 10 11 Tr C.60 [ 0.4 2.8
32 |35 3 11 21 Tr 1.70| 1.5 L7

Hole B-3 e
o | s 5 1-5/8 85 0.0k | 5.9% -
17|22 5 20 20 33 Tr 0.40 | 0.2 1.k Tr 0.%0 ' 0.2 |. 0.6

4 Hole B-8 ' . |

0 5 5 30 50 0.04 | 0.80| 0.2 0.5
32 | 35 3 21 86 Tr |. 0,36 0.2 0.5

Hole B-G - - :
c ! 6 6 | 4o - 1 1-5/8 85 0.025] 0.80| 0.2 | C.b | _
1 (15 Lo o4z 43 | 1-5/8 96 0.01L | 1.20| 0.4 | 1.6 | 0.015}! 0.70 . 0.2 | O.k -
62 | 67. 5 | b b1 | 1-1/8 92 0.005| 0.36; 0.2 .| 0.3 |- Tr |0.60 | 0.2 | 1.0
67 |72 5 k2 | 42 | 1-1/8 87 Tr ©0.90! 0.2 | 0.7 - - 0.2 0.6
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Logs of Diamond Drill Holes

Hoie Bﬁl.

Location: 700 level .
Coordinates: 10, LO6"N., 9,934 E.
Bearing: N, 86° E..-. .

: Core .

. recovery,

. inches

"¢ Footage -
From- To=

Inclinatiam: =-50°

Canmpleted length: 75 feet
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20
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31

4092
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Description

Greenish-gray, fine-grained, silicified hornfels.

Contains concentrations of mineralization - high
in galena, sphalerite, some chalcopyrite, and
pyrite.

Greenish-gray, fine-grained, quartzltic rock con-
taining seems of chlorite and fragments of green
chloritic hornfels. Cavities in rock contain
crystals of quartz, minor galena, and pyrite
associated with chlorite.

Seme as 6 to 9, but less mineralization.

Dark=-green chloritic hornfels to light greenish-gray
quartzitic hornfels containing seams abundant in

pyrite and chalcopyrite. Poor showing of galena.
Last 8 inches recrystallized, light-gray, quart-
zitic conglumerate, few seams, of: pyrite and
chalcopyrlte - chlorite poor.

Light greenish-gray, quartzitic rock containing
same heavy seams of pyrite and chalcopyrite..
Samevhat more chloritic toward 20 feet.

Greenish-gray chloritic conglomerate. Contains
fragments of quartzite and chloritic hornfels.
In more chloritic portions, some minor dissemin-
ations of gelena and sphalerite, also pyrite.
More guartzitic parts are barren.

Greenish-gray, silicified, chloritic hornfels
containing drusy cavities of quartz crystals,
'1little galena, sphalerite, pyrite, and chalco-
pyrite.

 Seme as 24 to 27.

Bilicified, chloritc conglqmerate, fine-grained and
streaked with quartz veinlets, open-work cavities
with quartz crystals, also weekly mineralized
pockets of sphalerite and galena, also pyrite.

First 10 inches pebbly broken fragments of greenish-

gray, silicified, chloritic hornfels., In more
chloritic portlon faint mineralization of galena,

. little pyrite. Rest of segment, medium light-
. gray, silicified conglamerate, poor disseminations
of pyrlte, trace of sphalerite.

.. Broken and fragmentary, medium grayish-green,

silicified, chloritic hornfels. Faint pyrite

- _and sphalerite dissemination.

- 11 -





10,405 N., 9, 950 E.

Core
Footage recovery
Fran~ To- inches
“2 1*.7 N : 6
by 52 3
52 57 a1
51 62 53
62 65. 36
65 68 38
68 15 72
Location: 700 level
Coordinates:
Bearing: Vertical hale
Core C
Footage ' =~ recovery,
From- -~ Io-  inchos
0 > D
5 10 o2k
10 13 18 -
13 18 ®
18 23 22
23 28 18
28 32 11

Log2

" Seme a8 13 to 18,

Hole B-1 (Cont.)

Description :
Same as p{ to Ea, somewhat more quartzitic, little

more pyrite and chalcopyrite. Less. sphalerite.,
Same as 37 to 42, from 37 to 52 may be in a

fractured or faulted zone, though no other

indication of gouge or alteration products present.,

_Greenish-gray quartzitic rock; parts are chlor-

itic, barren, except for a few streaks of pyrite.

- Greenish-gray, silicified conglomerate, minor

amount. of . chloritic material, barren of ore
minerals except some patches of pyrite.

Seme as 57 to 62, pyrite disseminated throughout.
 Same as’ 57 to 62.

Greenish-gray, silicified conglomerate, in same
" parts chloritic., Contains drusy cavities lined

 with crystals of quartz and pyrite. Same chal-
copyrite present, also marcasite.
Holé'B-Q‘
' Inclination: Vertical

Completed length: 60 feet

Description

Light grayish-green, fine-grained, silicified,
‘chloritic hornfels; no mineralization.,

First 5 inches light-gray, recrystallized, quart-
‘zitic conglomerate, trace of pyrite In open space
lined with guartz crystals. Rest is grayish-
green, quartzitic, chloritic hornfels; no
‘mineralization,.

Light greenish-gray, medium- to flne-grained
quartzite interbedded with dark-green, fine-.
grained, chloritic hornfels. Mineralization in
‘chloritic parts fair, with sphelerite, chalcopy-
rite, and pyrite, no galena,

~ Greenish-gray, recrystallized, chloritic, quartz

- conglomerate; minerelization poor, with trace

anly of sphalerite, pyrite, end galena.
slightly more mineralization,
chalcopyrite also shows,

' Same a8 13 to 18, but more chloritic; therefore,

more mineralization with fair dissemination of
: sphalurlte, pyrite, galena, and chalcopyrite.

© Highly chloritlc conglamerate, fiar to good

mineralizatlon.with sphalerite, pyrite, trace of
galena, no chalcopyrite visible.
- 12 -





Hole B-2 (Cont.)

Core
Footage  recovery,
From-  To-  inches o : Description :
32 0 35 il ‘-Grayish—gxeen, fine-grained, chlorltlc hornfels
B o with good mineralization. Pockets of highly
" concentrated minerals contains mostly sphalerite
- and pyrite, also galena in smaller amounts.,
“Galena, pyrite, @nd chalcopyrite also finely
disseminated through rock. Core broken up into
o - -+~ '+ small fragments. = -
35 Lo - 12- - Same as 32 to 35. Core broken up into small frag-
o S : ments. * 32 to 40 may be infracture or fault zone.
4o - 45 - 715 Grayish-gt'een, quartzitic conglomerate, chloritic

in part. - Light disseminations of galena and
. o e pyrite in fine crystals.
b5 -5 -« 17 . - First'12 inches in light-green quartzitic,
R - chloritic hornfels which is barren. Rest is
grayish-green, chloritic, quartz conglamerate -
with nineralization in poor disseminations of
sphalerite, galena, pyrite and chalcopyrite.
Also pyrite and chalcopyrite occur in fine
o . I thread~like seams, |
50 55 .. 33 Same as latter part of 45 to 50.
.55 60- - - 5 Light-green, quartzitic, chloritic hornfels with
e L o ~ -some mineralization in pockets -~ pyrite,
sphalerite, little galena, Core broken into
small fragments,. :

- Hole B-3

Location: {OO level ' ' Inclination: =20° -
Coordindtes: - 10,410 N., 9,930 E. : Campleted length: 182 feet’
Bearing. N. uo W. : ' '
: - ' Core‘
.Pootage - Trecovery, o R
Fran-- To- .‘.dinches =~ * - ' ' Desbrigtian

o 5 "“.;51 ' Greenlsh-gray, siliceous hornfels. ‘Rock is scme-

vhat brecciated in part, but recrystallized.
Chlorite occurs in fragmants and in matrix of
- breccia, Fine and meager disseminations through~
-~ out of pyrite, pyrrhotite, sphalerlte, trace of
galena, and chalcopyrite. One minor pocket of
o SR sphalerite, pyrrhotite, and pyrite at cne foot.
5 70 24 ~ Greenish-gray, brecciated, silicified, chloritic
o ST ' conglomerate. Disseminatian of pyrite, pyrrho-
" tite, and chalcopyrite general but fine. Few
fine seams of sphalerite and galena. Galena
forms minor concentration in middle part of
- section associated with sphalerite and pyrite.
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Core
Footage recovery,

From- To-  inches
T 12 3h -
12 i? - 30
17 22 30
22 2¢ 7
a7 32 L

32 36 29
36 40 29
Lo b 38
Mg 55

Hole B-3 (Cont.)

S Description _ )
Same rock as 5 to 7, with fine and meager dis-

semination of pyrite, sphalerite, less pyrrho-
Ctite and chalcopyrlte, galena not apparent.
Pyrite in few fine seams and in open cavities
with quartz crystals.

 Seme as 5 to 7, & little more chloritic in part.

Graylsh-green, .chloritic hornfels, slightly
.brecciated and silicified in part. Mineraliza-
tion fair, with sphalerite and pyrite occurring
in seams, cavities, and concentrated patches.
Galena is minor. OSmithsonite occurs in open seams.

Light greenish-gray, slightly brecciated, fine-
grained, recrystallized quartzite. Greenlsh
color due to fine-grained minor chlorite. Contains
some large fragments of dark reddish-brown,

- biotitlc hornfels. Very finely disseminated

* throughout is chalcopyrite and pyrite.

Reddish-gray to light greenish-gray quartzite
transected by meny tight quartz veinlets. Barren
except ior minor showing of pyrite, and one -
thin, open work veinlet of quartz, sphalerite,
chalcopyrite, and pyrite. Includes as alteration
smithsonite. . -

Light reddish- gray, medium- to fine-grained quarte-
ite, in part dark reddish-gray in color.

Barren except for faint disseminations of chal-
copyrite; one fine seam of pyrite.

Same as 32 to 36. :

Seme rock as 32 to 36 except last T 1nches of
grayish-green, coarse-grained dike rock (quartz
monzonite?) containing feldspar phenocrysts in
groundmass of guartz, plagioclase, and dark-
green vnidentified mafic, Biotite grains lightly
‘disseminated throughout the matrix. Appears to

" be brecciated with chloritic alteration of

mafics and obscure alteration of feldspar. Pyrite
in spotty traces.

S First 2 feet in fresh, greenish-gray, coarse-

‘grained dike rock (quartz monzonite?) containing
bluish-green feldspar phenocrysts vp to 1/2-inch
in size, quartz, biotite, and locally patches of
chlorite, Magnetite and pyrite occur as
accessory minerals, lightly disseminated through-
out. Last 9 inches in light reddish-gray, medium-
“to fine-grained quartzite, barren of mineraliza-
tian.
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Core
Footage recovery
Fram- To- dinches .
L7 52 48
22 o1 39
51 & 20
6L 66 b
6 11 7
TL 76 - None
76 &L »  15
& & 18
86 91 14
9 96 5
96 g8 18
98 100 22
1060 103 22

Log2

Hole B-3 (Cont.)

'Desériptip_g

Light reddish-grey and greenish~gray, medium- to
fine-grained quartzite, Last 14 inches in medium
dard-grey, fine-grained quartzite, slightly -
brecciated and recemented with branching network
of quartz veins. Mineralization barren minor
chlorite seams.

Light to dark reddish-gray and light greenish-gray,
‘medium- to fine-grained quartzite. Slightly
 brecelated end chloritized in part, recemented

with branching querta veinlets. . Few falnt seams
of pyrite.

Light greenish and reddish-gray, medium~ to fine-
grained quartzite; barren of mineralization.

Seme as 57 to 61, faint trace of pyrite and chal-
copyrlte. Poor recovery‘may indicate fault-
zone (?2).

Light greenish-gray, slightly chloritized, medium-
to fine-grained quartzite, no mineralization,

——————— Perhaps in fault zone (2).

Dark ‘reddish and- greenish-gray, fine-grained quart-
zite, slightly brecciated and recemented by )
‘branching quartz veinlets. Pyrite concentration
at end of section, in veinlet of fine crystals,

-~ Light greenish-gray, fine- to medium-grained quart-

zite., Pyrite and chalcopyrite in faint dis-
‘semingtion.,
Seme rock as 8l to 86 many fine quartz veinlets,
avereging about 2 mm. wide ; are closely grouped
like a horsetail, Thin veinlet of pyrite, which
‘also include minor chalcopyrite, also small podket
of pyrite, ‘

."nght greenish-gray, medlum-grained slightly

chloritized quart21te, no mineralization.
Seme rock as 9l to 96, faint trace of pyrite.

 Same rock as ‘91 to 96 in last 10 inches fair seem

of pyrlte and chalcopyrite parallel to the length
of the core, from 2 to 3 mm. wide and splitting
off into several fine slivers at the end of the

" section,

Greenich to reddlsh-gray, fine- to medium- grainted
quaertzite. Slightly brecciated in part and
recemented by quartz and chlorite veinlets, end

" fair seams of pyrlte and chalcopyrite, Sprinkled
throughout 'with fine dlssemlnatiqns of pyrite and
chalcopyrite. ‘
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Core
Footage recovery
Fran- - To- inches
103 107 10
107 110 8
o 115 14
115 117 3
il7 122 1L
122 127 13
127 132 8.
132 137 21
137 1k2 34
1z - 146 13
6 19 20
g 152 27
152 155 11
155 - 158 25
158 - 162 12
162" 165 31
165 168 - 17
168 172 1k
172 177 27

Hole B-3 (Cont.)

Description
Seme as 100 to 103%; no nineralized seams.

Light greenish-gray, medium-grained quartzite.

Sparse disseminations of fine pyrite.

Same as 100 to 103; few poor pockets of pyrite
associated with quartz veinlets, trace of galena
end chalcopyrite in fine crystals,

Same as 107 to 110; good showing of pyrite with
chalcopyrite in open work veinlets of quartz,
possibly minor pyrrhotite.

Seme as 100 to 103; veinlets include pyrite end
chelcopyrite.

‘Dark reddish-olive brown, slightly brecclated, fine-

grained, impure quartzite, minor showing of
pyrite little chalcopyrite in open seams. Dark
color probably due to very fine-grained biotite.

‘Some as 122 to 127, minor showing of pyrlte and

pyrrhotite (2).

Light greenish-gray, coarse—gralned, brecciated
and slightly chloritized quartzite., Minor '
disseminations of pyrite, traces of sphalerite,
galena, end chelcopyrite.

Light greenish-gray, medium~grained quartzite.
Faint seam of sphalerite, disseaminations of pyrite
and chalcopyrite.

Same as 137 to 142; trace of galena.,

Light greenish-gray and derk reddish-gray, fine- to

- medium~-grained, impure quartzite. Slightly
brecciated in part and recemented with branching
quartz veinlets. Dark reddish color due to fine-
grained biotite. Faint disseminations of pyrite
and chalcopyrite.

' Seme as 146 to 1U49; no mineralization.
Dark reddish-gray, fine-grained, impure quartzite,

containing biotite; slightly brecciated and
recemented with quartz veinlets., - Faint
disseminations of pyrite.

Same as 153 to 155; thin seams of pyrite with
possibly pyrrhotite (2).

Light greenish-gray to dark reddish-gray, fine-
grained, impure, slightly brecciated quartzite;
trace of pyrite.

Greenish to reddish-gray, fine-grained, impure,
slightly brecciated guartzite; faint seams of
pyrite and pyrrhotite (7).

Seme as 163 to 165.

Seme as 162 to 165,

Same as 162 to 168.
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Hole B-3 (Cont.)

E Core
Footage . recovery, o ot
. Fram- To- inches Description
177 182 33 Light reddish-gray, fine- to meium-grained
quartzite, slightly brecclated and chloritized
in part, and transected by thin quartz veinlets.
Faint d,:Lsseminatlon of minerals throughout, in-
clude pyrite, gelena, chalcopyrite, and pyrrho-
Hole B-4
Locaticn: 700 level | | Inclination: =450
Coordinates: 10,428 N., 10,080 E. © Completed length: 148 feet
Bearing: Due west ,
Core
Footage recovery,
Frau- To-  inches : Description
0 L 48 Medium to dark grayish-green and red, chloritic

‘hornfels, only slightly brecciated and silici-
fied. Mineralization poor in seams and dis-
. seminations of pyrite and chalcopyrite.,

i 6 21 Same as O to'l, shows some shearing and more
brecciation with recementing by white drusy
quartz. OSparse disseminations of pyrite, chal-

- copyrite, and pyrrhotite,  trace of galena.

6 10 17 Seme -as 0. to 4, in part more silicified. Nearly
: ' ) barren except.for trace of pyrite.
0 . 14 21 Dark grayish-green hornfels, brecciated, highly
silicified and chloritlzed. Faint showing of
: pyrites
1k 19 52 . Medium to dark grayzsh-green, in part.dark grayish-

red chloritic hornfels, slightly brecciated and
recemented with white quartz., Nearly barren
except for a few poor patches of pyrite and chal-
copyrite,

19 24 62 - Seme as 14 to 19, in part well brecciated and
highly silicified. Few poor concentrations of
pyrite with chalcopyrite, trace of pyrrhotite
and marcasite (7).,

2L 29 56 Seme as 14 to 19, in part somewhat cherty.
Contains two thin seams of sphalerite associated
with pyrite and chalcopyrite, otherwise faint

o . disseminations and seams of pyrite.

29 30 T - Dark grayish-green chloritic hornfels, highly
quartzitic. Contains faint seams and dissemin-
ations of pyrite.

4092 a7 -
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Core

Footage recovery,
Fram- To- inches

0 35 b3
3w g6

% 43 31

k3x~%nu6j” ok
k6 50 25

20 55 22

5 m ke

5% 6k .- 51 |

6. 67 35

'6%? 70 12i

° 1. 1

5 & w
& & 3

8% 8 ~‘é8"'"-.

B o 1o

 Hole B-k (Cont.)

{

s ity Desc;rlgtlon . :

Seme as 29 to 30, although not quite 80 qua.rtz-'
itic, Contains faint seams and poor concentra-
tiong;.of. pyrite, same chalcop,yrlte, trace of
pyrrhoti‘“ce. '

,Same as: 29 to 30, in part somewhat ‘cherty, in part

h:Lghl;y chlorltic.‘ Contains cne fair concentra— ,
tion of pyrite and. chalcopyrite, otherwise faint"
disseminations of pyrite, trace of pyrrhotite.

Medium greenish-@ay, highly siliceous hornfels.

Nearly barren except for faint disseminations
of pyrite, less chalcoerlte.

Same as 39 to 43,

Light greenish-gray, in part light-brown » impure
quartzite, slightly chloritized. Barren of -
mineralization. :

Medium greenish-gray, highly silice,ous hornfels.
Contains' one poor concentration, faint dis=- "
seminations of pyrite and chalcopyrite.

Same &8 50 to 55, in part dark grayish-green and
chloritic. Contains traces of pyrite.

'Same as 50 to 55, in part well brecciated and re-

-cemented with quartz. Sparse: mineralization of
‘pyrite and chalcopyrite.

+ Same as 50 to 55, in part well brecciasted and re-

cemented with quartz. Few poor concentrations
of pyrite with chalcopyrite.

Same as 50 to 55, almost a quartzite. Core broken
into pebble fragments. Barren. ,

Seme as 50 to 55, almost a quartzite, Core broken
into pebble fragments. Barren. Poor recovery
fram 67 to 75 may indicate fault zcne (?), no &
conclusive evidence. .

Medivm greenish-gray, slightly brecciated, fine-
grained, impure quartzite, with chlorite films
along seams. Barren except for one poor con-
centration of pyrite with some cha.lcopyrite,
trace of sphalerite..

Seme as 75 to 80, in part brecciated and re-
cemented with g_uartz. Contains few faint con-

+. centrations of pyrite and chal copyrite., :
- Seme a8 75 to 80, in part dark green, brecciated

. hornfels, Barren except trace of pyrite and

. . - - chalcopyrite.
Same as 85 to 86, Contains thin seams and dis- .

» .Saminations of .chalcopyrite, less pyrite.

-~ 18 -





Core

Foctage recovery,
FPran- To- inches

o1 96 - . 28
96 101 45
101 106 - b2
106 110 43
110 115 59
115 - 120 60
120 125 58
125 150' 60
150 133 - 30
1138 - 60

133

Log2

Hole B-k (Cont.)

Description
Same as 75 to 80, contains few vugs lined with
quartz crystals, chlorite, and smithsonite (2);
. sparse pyrite surrounds the smithsonite (?), and
chalcopyrlte partly fills cavaties., Trace of
" sphalerite, fine disseminations of pyrrhotite.

- Same as 75 to 80, nearly barren except for few faint

- concentrations of pyrite and chalcopyrite.

 Same 28 75 to 8. Barren over first 26 inches.

Rest contains heavy concentrations of pyrite along
with quartz gangue as filling and replacement of
‘breccia matrixs Chalcopyrite 1s very minor.

Same as 75 to 80, somewhat more brecciated and
chloritized. Mineralization in poor dissemina-
tions and seams of pyrrhotite and chalcopyrite,
less pyrite.

Medivm dark grayish-green, highly. SJliceous homfels,
brecciated and recemented with white quartz., At
4-1/2 inches encounter dike of medium dark grayish-
green; medium-grained quartz monzonite containing
green plagloclase, biotite, quartz, and potash
feldspar (?); measures 21 inches dlong the core.
-In wide border zone, feldspars altered to clay

- minerals, biotite aeltered extensively to chlorite,
and pyrite forms disseminations. Nearly barren
of mineralization, faint scams and disseminations
of pyrite.

Light to medium-dark greenish-brown, fine- to
medium-grained impure quertzite, somewhat brec -
cisted and in part chloritized. Milneralization
in faint seems and disseminations of p,/rite,

; chalcopyrite and pyrrhotite.

- Highly brecciated -and chloritized, medium greenish-

gray, fine- to medium-grained quartzite., Contains
poor seams and disseminations of chalcopyrite

- and pyrrhotite, less pyrite, one faint con-
centartion of sphalerite,

Medium dark graylsh- to brownish-green, fine-grained,
~impure quartzite, somewhat brecclated, and in
part well chloritized, Contains faint dissemina-
“tions of chalcopyrite end pyrite.

~ Same as 125 to 130, more brecciated and not much

chloritized. Baxren except for trace of chal-
cop,/rite and pyrrhotite,

. -Medium greenish-gray, medium- to fine-graine,d,

brécciated quartzite s chloritized along thin seams,
Nearly barren excc,pt for one poor concentration
of pyrite.

- 19 -





“Hole B-k (Cont.)

Core
Footage recovery,
Fran~ To~ inches . Description
138 143 - 60 Seme as 133 to 138, although well- brecclated,

recemented with white quartz, and more chloritized.
Contains one poor concentration of pyrite, faint
disseminations in matrix of pyrite, chalcopyrite,
: : trace of galena and sphalerite.
ks 148 58 Fine- to medium-grained, impure quartzite, in part
o mediwm dark brown, in part medium greenish-gray,

brecciated and chloritized. Minerselization sparse
in chalcopyrite, pyrrhotite, and pyrite, trace of
sphalerite and galena.

Hole B-5
Location: 700 level " Inclination: Vertical
Coordinates: 10,428 N., 10,088 E. Completed length: 160 feet
Bearing: Vertical hole S : ' :
o Core -
Footage ‘recovery
Fram- - To- Inches : : Description
0 1 8 Medium greenish-gray, highly siliceous hornfels,
~ ' brecciated and chloritic, recemented with quartz,
Contains one fair concentration of pyrite with
-minor sphalerite and chalcopyrite, otherwise
barren.
1 - 3 28 Medium dark grayish-green, fine-grained, chloritic

hornfels, in part well brecciated and recemented
with quartz. Contains one falr concentration of
Pyrite, poor disseminations of chalcopyrlte,
. pyrite, and pyrrhotite.
3 6 28 Same as 1 to 3, contains same slickensides,
: brecciated parts well recemented with quartz.
Barren except for some faint pyrite.
6 8 12 Medium dark grayish-green to brown, fine-grained,
‘ highly siliceous hornfels. Barren except for
traces of pyrite.

8 10 12 Seme as 6 to 8, barren.
10 1k 29 . Medium light gleenlsh—gray, fine- to med.lum-grained,
, , “impure quartzite, somewhat brecciated. Barren.
14 18 18 - Same as 10 to 1k, Barren except for trace of pyrite
18 23 26 Same as 10 to 14, Barren except for one poor
’ concentration of pyrite.
23 . 26 20 Medium dark grayish green, fine grained, brecciated,

chloritic hornfels., Barren except for trace of
4 pyrite and pyrrhotite.
26 29 20 Seme as 23 to 26, Barren except for trace of pyrite.
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Core
Footage recovery,
From-  To- inches
29 32 29
32 37 L9
37 Lo 6L
Yo b7 58
47 52 46
52 51 58
51 62 58
62 67 Ll
o7 72 52
2 16 34
76 & - 19
& 86 37
86 91 22
91 96 38

4092

. Hole B-5 (Cozj._t.)_

Description

Semo as 23 to 26, somewhate more siliceous,
Contains fair concentrations of pyrite as re-
placement end filling of breccia matrix. Chal-
copyrite is in association, trace of sphaleritei

Same as 25 to 26, in part almost cherty, mostly
highly chloritlc and. well brecciated, recemented
with much white quartz. Contains fair dis-

. seminations of pyrite throughout, traces of chal-
copyrite, sphalerite, and pyrrhotite.

- Same a8 32 to 37. Contains heavy concentrations,

in part solld core, of pyrite and chelcopyrite
. with minor sphalerite. Also fine disseminations .
. of pyrite and chelcopyrite.

- First half same as 32 to 37 with fair disseminations

of pyrite, secand half medium dark grayish to
brownish green, fine grained, impure quartzite,
barren of mineralization except traces of chal-
copyrite and pyrrhotite.

Seme as latter part of 42 to L7, contains one poor

concentration of pyrite, poor disseminations of
pyrite, chalcopyrite, and pyrrhotite.

- Medium dark grayish green, fine grained, chloritic

hornfels, in part highly siliceous, brecciated,
and deformed. Contains fair disseminations, one
concentration of pyrite, minor pyrrhotite and
chalcopyrite. -

Same as 52 to 57, in minor part almost cherty.
Contains fair concentrations and disseminations
of pyrite, minor chalcopyrite,

. Seme as 52 to 57, minor disseminations of pyrite

and chalcopyrite.

Same as 52 to 57, well brecciated, Contains fair
concentration of pyrite, faint disseminations of
pyrite, chalcopyrite, and pyrrhotite.

Seme as 52 to 57. Contalns faint seams and dis-
seminations of pyrite, chalcopyrite, and pyrrho-
tite.

Seme as 52 to 57. Barren.

Mediwm to dark greenish-gray, medium- to fine-
groined, impure quartzite, sauewhat brecciated
and chloritized., Contains faint disseminations
and seams of pyrite and chalcopyrite.

Seme as 8L to 86; contains clayey chloritic portion.
Pyrite disseminations faint.

Seme as 8L to 86, in part highly chloritic hornfels,
samevhat brecciated. OSparse pyrite disseminations.
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Core

Footage recovery,
From- To- inches

96 100 35
100 102 - 26
102 106 29
106 110 38
110 115 = 62

\
‘115 120 45
120 125 ho
125 130 37
130 - 135 58
135 - 140 22
140 - 145 22
145 150 11
150 155 32
155 160 30

hog2

Hole B-5 (Cont.)

Description

Medium to dark grayish-green, medium- to fine-
grained, siliceous chloritic hornfels, in part
well brecciated and recemented with quartz crystals
Sparse disseminations and seems of pyrite.

Seme as 96 to 100, sparse dissaminations of pyrite
and chalcopyrite.

Same as 96 to 100, poor disseminations of pyrite
and chdlconyrito, trace of pyrrhotite.

~ Seme as 96 to 100, scmewhat more siliceous. Can=

~tains poor disseminetions of pyrite, less chal-
copyrite, trace of marcasite.

Same as 96 to 100, in part somewhat more siliceous.
Contaeins sparse disseminations of pyrite, chal-
copyrite, and pyrrhotite,

Seme as 96 to 100, Contgins poor disseminations
of pyrite, less chalcopyrite and pyrrhotite.

Seme as 96 to 100, in part highly brecciated.
Containg one fair concentration of pyrite with
gelena, otherwise poor disseminations of chalco-
pyrite and pyrite, trace of galena,

Same as 96 to 100. Contains one small but heavy ,
concentration of chalcopyrite with minor pyrrhotite
and pyrite, also some fair concentretions of
pyrite and chalcopyrite, trace of sphalerite.

Seme as 96 to 100, in part more chloritic. Con-
tains poor dlsseminuthns of pyrite and chalco-
pyrite.

Seme as 96 to 100; contains poor pyrite, trace of
chalcopyrite.

Seme as 96 to 100, Containe cne small but heavy
concentration of pyrlte with trace of galena,
otherwise poor dlssemlnatbns of pyrite and chal~-
copyrite.

Same as 96 to 100, trace of pyrite and pyrrhotite.

Same a8 96 to lOO trace only of pyrite, chalco-
Dbyrite, and pyrrhotlte.

Seme a8 96 to 100, scmewhat more siliceous. Con-
tains poor disseminations of chalcqpyrite, less
Dyrlte.
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Hole B-6

N

Location: 700 level . \ Inclination: =-60° |
Coordinates: 10,425 N., 10 095 E. Competed length: 221 feet
Bearing: S.. 54° B, : :
| v. Lore

Footage  recovery, . _
Frau-  To- inches . . A_Descrigtian

0 ) 32 - Dark grayish-green, fine-grained, soft chloritic -

“hornfels, somewhdt brecciated and recemented with
white quartz crystals. Contains heavy concentra~
tions of pyrite, replacing and filling breccia
natrix. "Associated In minor emounts are chal-
copyrite, sphalerite, and galena. Smithsonite
occurs as secondary mineral in fair amounts in

. opern cavities.
3. 5 22 Seme as 0 to 3. Contains e fair concentration,
: poor ‘disseminations, of pyrite with minor chal-
5 copyrite and smithsonite, trace of galena.
5 10 58 . Dark grayish green, fine grained siliceous hornfels,
' ’ - in part cherty. . Contains locally soft chloritic
hornfels, brecciated and recemented with quartz.

Mineralization sparse in disseminations of pyrite,
chelcopyrite, some smithsonite, trace of
sphalerite and galena.

100 12 20 Scume a8 5 to 10, no cherty pert. Faint dis- -
: o a seminaticns of pyrite, minor smithsonite.
-l2 16 45 Medium light greenish- gray, slightly brecciated,

impure quartzite, locally soft chloritic horn-
‘fels. DBarren except for traces of pyrite,
chalcopyrite, and pyrrhotite,

16 ‘18 e - Same as 12 to 16, Faint disseminations of pyrite,
C glso chalcopyrite.

18 20 © 2% '+ . Light reddish to greenish gray, fine grained quart-

: ' ' zite, slightly brecciated. Faint disseminations
and concentrations of pyrite end chalcopyrite,
trace of pyrrhotite..

20 22 10 Seme as 18 to 20. Faint disseminations of pyrite
L ' ' " end chalcopyrite.

22 2l 19 ‘ Same as 18 to 20, Faint disseminations, one poor
) » ' . concentration, of pyrrhotite with chalcopyrite.
24 9 k7 .Same as 18 to 20. Faint disseminetions, one poor

' ' ‘ to fair concentration, of pyrite with minor
: . chalcopyrite, trace of galena.
29 33 22 ©  Same as 18 to 20, chloritic alang seams. Barren
: except for one faint concentration of pyrite with
_ pyrrhotite,
33 36 16 ~ Seme as 18 to 20, locally chloritic hornfels.

Barren except for faint concentrations along seams
of .pyrite, sphalerite, and chalcopyrite.
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Core
Footage  recovery,
Frqn- To- Inches
36 Iy 21
41 L6 31
46 50 24
50 52 15
2 51 ®
5T 6. 3
60 63 33
63 68 -55
68 73 Ll
13 78 - 60
78 82 42
& 8 57,
8 91 47

4092

Hole B-6 (Cont.)

Description

~ Dark grayish green, fine grained, soft, chlori=

tic hornfels in pebble fragments. Contains one
fair, one poor concentration of pyrite with minor
chalcopyrite, trace of sphalerite and galena,
otherwise faint disseminations of pyrite.

Same as 36 to 41, in part dark reddish brown cherty

quartzite. Brecciated and recemented with quartz.
Barren, ! f

Light greenish gray, fine grained impure quartzite,
slightly brecciated. Barren except for one poor
gseam of pyrrhotite, trace of chalcopyrite,

Light to dark grayish green, fine grained chloritic
hormfels, in part siliceous. Conteins fair dis-
seminations Of'pyrite with minor chalcopyrite and
smithsonite, trace of sphalerite.

' Seme as 50 to 52, Contains poor seams and dis-

semlnatlons of pyrite, minor chalcopyrite.
Same as 50 to. 52, well brecciated and recemented
with abundant whlte quartz., Contains one fair

~ concentration of pyrite, chalcopyrite, and smith-
. sonite, otherwise poor disseminations of pyrite

_.and chalcopyrite, trace of pyrrhotite,

Same a8 50 to 52, with light quartzite part pre-
dominant., Barren except for locally faint dis-
seminations of pyrite.

Light to dark grayish green, fine to medium grained,
quartzitic-chloritic hornfels, locally brecciated
and recemented with quartz. Mineralizatlon weak
in local disseminations of pyrite.

Seme as 63 to 68, Contains poor to fair concentra-
tions of pyrite and chalcopyrite, with trace of
sphalerite, some smithsonite, also pyrite and
chalcopyrite disseminations.,

Seme as 63 to 68, somewhat more siliceous,
brecclated and recemented with white quartz,
Contains one poor concentration of pyrite with |
-chalcopyrite and smithsonite, trace of sphalerite.

Seme as 63 to 68. Nearly barren except for faint
disseminations of pyrite and chalcopyrite.

Same as 63 to 68, Contains poor to good concentra-
tions of pyrite and chalcopyrite with minor
sphalerite, trace of galena, otherwlse poor seams
and disseminations of pyrite and chalcopyrite,

Seme as. 63 to 68, well brecciated throughout,

Contains faint disseminations of pyrite and
chalcopyrite, trace of sphalerite.,

- o -





- Hole B-6 (Cont.)

Core
Footage recovery,
-Fran~ To-  inches : Description
91" 96 59 . Same as 63 to 68, well brecciated throughout.

Contains fair dlsseminatlons and seams of pyrite,
. very minor chalcopyrite.
96 100 TN Same as 63 to 68, well brecciated throughout.
' Contains one poor concentration of chalcopyrite
vith minor sphalerite, faint disseminations and
seams of pyrite.

100 105 20 Highly siliceous, light greenish gray hornfels.
, . - Barren.
105 110 28 . Medium to light grayish green, highly siliceous

hornfels, contains faint seam and disseminations
A ‘ of pyrite.
110 . 114 28 Seme as 105 to 110, Barren.

11k 117 19  Seme as 105 to 110, well brecciated and recemented
_ with white quartz, Barren.
117 120 29 Light to dark grayish green, quartzitic-chloritic

homfels, in part altered to clayey minerals,
Contains trdces of pyrite, chalcopyrite, and
o galena‘. : .
120 125 43 Same as 117 to 120, Contains fair to good con-
' centrations and fair disseminations of pyrite
with minor chalcopyrite, sphalerite, trace of

galena,

125 130 5 . Same as 117 to 120. Contains poor seams and dis-
seminations of pyrite and chalcopyrite.

130 135 60 Sane as 117 to 120, locally well breccilated, Con=.

tains faint semns and disseminations of pyrite
and Qhalcopyrlte, cne fair concentration of chal-
, : copyrite with pyrite, minor sphalerite.
135 140 60 Same as 117 to 120, somewhat more siliceous and
© brecciated in part. Contains faint disseminations
o locally of pyrite and chalcopyrite.
150 s 50 Seme as 117 to 120, in part highly siliceous, in
‘ part highly brecciated soft hornfels. Barren
except for local faint disseminations of pyrite.
145 148 38 Seme as 117 to 120, somewhat more siliceous, Barren.
148 152 30 Medium to.dark grayish green, chloritic hornfels,
' in pert more siliceous, and somewhat sheared and
brecciated. Contains feint disseminations of
byrite and chalcopyrite, trace of sphalerite.

152 155 24 Graylsh green, highly siliceous hornfels, Contains
: faint disseminations of pyrlte, chalcopyrlte, less

- : , _ pyrrhotltc.
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Core
Footage recovery,

Fram- To~ inches
155 160 30
160 165 21
165 170 22
170 174 23
17k 176 17
176 181 26
18 185 ok
185 188 15
188 192 22
192 196 3

"196 - 201 56
201 206 29
»206 211 48
211 213 22
213 218 3l

“Hole B-6 (Cont.)

Deé cription

Same as 152 to 155. Contains faint disseminations
of pyrite and chalcopyrite, trace of sphalerite.
Latter part of section in small fragments.

(Fault zone?)

Seme as 152 to 155, in part well brecciated. Con-
tains poor seams and disseminations of pyrite and
chalcopyrite. trace of galena,

Same as 152 to 155. Contains faint disseminations
of pyrite and chalcopyrite.

Medium dark grayish green, chloritic hornfels
sheared and brecciated as in a fracture zone.
Contains heavy concentrations of pyrite, trace
of chalcopyrite.

Medium dark grayish green chloritic hornfels,
slightly brecciated., Nearly barren except for
trace of pyrite and chalocopyrite.’

Seme as 1T4 to 176, in part more siliceous, and
well brecciated, Trace of pyrite and chalcopy-
rite.

Seme as 174 to 176, strongly sheared and brecciated.
Contains faint disseminations of pyrite, one poor
concentration of pyrite and chalcopyrite.

Seme as 174 to 176, slightly brecciated,

Contains one heavy concentration of pyrite, minor
chalcopyrite,

Same as 174 to 176, scmevwhat sheared and brecciated.
Baxren.

Same as 174 to 176, highly sheared and scmewhat
brecciated. Contains poor concentrations of pyrite
with minor chalcopyrite, few thin disseminations.

Same as 174 to 176, in part highly siliceous. In
part well brecciated. Contains two fair to poor
concentrations of pyrite with minor chalcopyrite.

Medium to dark greenish gray, impure quartzite. In
minor part chloritic. Barren except for faint
seams and disseminations of pyrite and chalcopy-
rite, '

Medium dark grayish green, highly siliceous,
chloritic hornfels. Camtains falr concentrations,
poor disseminations of pyrite and chalcopyrite.

Medium grayish green, highly siliceous hornfels.
Conteins faint d.issemlnations of pyrite and chal-
copyrite.

Seme as 211 to 213, in part more chloritic, and
somewhat brecciated. Contains poor concentrations
and disseminations of pyrite and chalcopyrite.
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Core
Fooctage  recovery -
Fran- To- inches Desorlption :
218 221 16. Same as 211 to 213, in part more chloritic, and
_ ‘ somevhat brecciated. Contains faint disseminations
of pyrxbc and chalcopyrlte.
Hole B-7
Location: 700 level . = Inclination: =50
Coordinates: 10,335 N., 9,946 B, . Completed length: 322 feet
Bearing: Due west . -~ (8L feet drilled by Bureau
: " -of Mines)
, Core
Footage recuvery, '
Fram- To-  inches | : Description
ol 246 %6 . . Dark reddish brown, fine to medium grained, impure
" guartzite, trensected by vhite quartz veinlets.
. e Trace of pyrite.and chaloopyllta as thln films
‘ almg fractures.
o246 251 3l Seme as 241 to 246 except for first 8 inches of

- light green altered clayey-chloritic quartzite
o containing thin seams of pyrite.
251 256 . 20 . Same as 241 to 246 except for first 6 inches of
. : light green, eltered clayey-chloritic quartzite,
containing no mineralization,.

256 261 39 Sane as 241 to 246, Poor pyrite disseminatioms
along some quartz veinlets.
261 264 21 Seme as 24l to 246, except for little local

chloritization associated with minor pyritization
‘ along quartz veinlets, Trace of galena,:
264 269 31 ~ Seame as 241 to 26, except.for some local light,
chloritization., Contains one falr concentration
of pyrite with galena and chalcopyrite,
269 27k 49 Same as 24l to 246, in part slightly brecciated and
locally chloritized. ' Conteins thin films of
: pyrite, trace of galena,
274 279 58 Seme as 24l to 246, in part somewhat brecclated
and chloritized. Contsins thin seams of pyrite.
chalcopyrite, and pyrrhotite.

279 28 5k Same as 241 to 246, in part slightly brecciated.
: Contains thin fllms of pyrlte along seams, scome
: PR chalcopyrite, .
28k 286 18 . Seme as 241 to 246, sqmewhat'brecciated.wiph cpre

partly broken in fragments, Slightly chloritized
locally and contains films of pyrite and chal-
copyrite. ‘

286 288 17 Seme as 284 to 286,
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Core
Footage recovery
Fram- To-~ inches Description o
288 293 21 - Medium to dark reddish brown, fine to medium :
v . grained impure quartzite, transected by few thin
quartz veinlets.. Faint films of pyrite along
: seams.,
293 297 18 Same as 288 to 293, half altered to clayey-
chloritic rock, recemented with smithsanite (?2).
Core broken into small pebble fragments, Con-
: dition of rock indicates fault zone.
297 - 301 28 Seme as 288 to 293, Cdantains few faint seams of
I pyrites
301 306 30 Seme as 288 to 293%. Core locally broken into
pebble fragments and slightly chloritized. Con-
tains few faint seams of pyrite. , :
306 311 12 Same as 288 to 293, slightly brecciated, Barren,
311 316 26 Seme as 288 to 293, slightly brecclated and re-
: ‘ cemented with smithsonite (?). Core ‘locally
S broken in pebble fragments.
316 317 7 Altered clayey and chloritic quartzite, braken in
o _ small pebbly fragments,
37 322 58 - Medium to dark reddish brown and grey, fine to
T medium grained quartzite, well brecciated,
variously recemented by quartz, chlorite, and
smithsonite. Last 6 inches soft, broken, and’
highly. chloritic. Contains thin seams and faimt
disseminations of pyrite, trace of chalcopyrite.
Hole B-8
Location: 500 Level Inclination: Horizontal
Coordinates: 10,477 N., 10,193 E. " Completed length: 243 feet
Bearing: N, 75 We , _
S Core
Footage recovery,
Fram- To- inches _ Description
0 5 60 Greenish gray, chloritic quartz pebble conglomerate,

4092

Hole B~7 (Cont.)

well brecciated and recemented.,
Mineralization good - predominantly pyrite,
forming drusy, vesicular fillings and replacements
of the ground up chloritic matrix among the rock
fragments., Appears to replace same of the
chloritic hornfels fragments also, Associated
with it and in much smaller amounts are chalcopy~
rite and sphalerite. .Galena occurs sparingly.
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Hole B-8 (Cont. )

Core
Footage recovery :
Fran- To- . inches " Description
5 10 . 53 ~Same as 0 to 5; in part, highly silicified. Contains
. " drusy cavities lined with quartz crystals. Nearly
barren of mineralization where silicified, other-
wise only fair to poor with pyrlt e, chalcopyrite,
and sphalerite.

10 13 25 Same as O to 5, except mineralization is poor.

13 17 48 Greenish gray, chloritic, guartz pebble conglomerate,
strongly brecciated. Matrix, consisting of fine
grained chlorite and medium grained quartzitic
rock fragnents, makes up about 1/% of the rock.
Mineralization poor to fair with disseminations
of pyrite, chalcopyrite, sphalerite, and galena

. as fillings and replacement.

17 22 53 Seme rock and mineralization as 13 to 17,

22 27 .60 Greenish gray, chloritic, quartz pebble con=-
glanerate, not quite so brecciated as 13 to 17,
but more recemented with silica. Mineralization
poor in pyrite, chalcopyrite, sphalbxlte, and

‘ galena,
27 - 32 L6 Seme as 22 to 27. '
32 35 . a5 Same rock as 22 to 27, in part alteration of rock

minerals has taken place with formation of clayey
ninerals, Limonite forms in open spaces from
. alteration of iron minerals. Mineralization fair
to poor with pyrite predominatly end chalcopyrite
in patches as replacement and filling, also in
minor association are sphalerite and. galena.
Sphalerite and galena also form some thin seams,
.. Pyrrhotite may be present in sparse amount.
325 38 16 ' oume as 22 to 27, nearly barren of mineralization
except for fine disseminations and seams of pyrite
and chalcopyrite, trace of galena and sphalertie,

38 . 4o 30 Seme as 22 to 27, contains minor disseminations
) ) of pyrite, chalcopyrite, sphalerite, and galena.
o - 47 34 Same as’ 22 to 27, in part a little more chloritic.

Mineralization minor in disseminations of pyrite
and chalcopyrlte. Trace only of sphalerite and
galena. , ’

L7 52 36 Same as 22 to 27, in part a little more chloritic.
One falr pocket of sphalerite with pyrite, minor
disseminations of pyrite and chalcopyrite. Open
cavaties are lined with quartz crystals.
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Core
Footage recovery,
From~  To~ inches
52 o1 53
57 62 b7
62 65 10
65 170 23
0 72 9
72 76 13
76 80 18
80 82 10
g 8 o
8 90 25
90 .95 30
95 99 7
99 101 9

4092

Hole B-8 (Cont.)

‘Description

Greenish gray, chloritic, quartz pebble ccngiqmerate,
brecciated and recemented. Contains generally
disseminated in small minor patches and crystals,
pyrite, sphalerite, gelena, and chalcopyrite.

Seme as 52 to 57, contains fair concentrations of

~ pyrite as filling and replacement of matrix of

- rock. Chalcopyrite forms same fair but small
cancentrations. Associated with pyrite in minor
amounts are chalcopyrite, sphalerite, galena, and
possibly pyrrhotite (?2).

Seme as 52 to 57, sparse mineralization with same
asgoclation as above.

Same a8 52 to 57, but highly silicified, barren of
mineralization,

Seme as 52 to 57, in part highly silicified, mineral-
ization sparse to barren, except for one heavy
concentration of pyrite. Associated with it and
in minor amounts are chalcopyrite and sphalerite.

Same as 52 to 57. Contains one havey concentration,
also thin seams of pyrite. Chalcopyrite is sparse,
trace of sphalerite in thin seam associated with
pyrite. -

Seme as 52 to 57, samewhat siliceous, Contains fair
concentrations and seams of pyrite; chalcopyrite
and sphalerite, only a trace.

Seme as 52 to 57, Locally contains fair secams of

pyrite.

Seme a8 52 to 57, in part more siliceous. Contains
minor concentrations of pyrite. In association are
possible pyrrhotite (?) and marcasite (%).

Greenish gray, chloritic, quartz conglomerate tran-
sected by few quartz veinlets. More chloritic .

" portions sparingly mineralized by pyrite, pyrrhotite,
lesser emounts of chalcopyrite and sphalerite,
trace of galena,

Seme as 85 to 90, in part a little more chlorltic,
brecciated, and recemented with quartz, Pyrite
mineralization good in concentrated pockets, re-
placing and filling matrix. Associated with it
are falr amounts of sphalerite, minor chalcopyrite.
Pyrrhotite deposited along seams,

Seme as 85 to 90. Faint showing of pyrrhotite and
pyrites Poor réecovery may indicate fault zone (?).

Same as 85 to 90, One fair pocket of pyrite, '
pyrrhotite in association.
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. Core

Footage recovery,
Fran- To-  inches
101 105 187
105 10 1
1100 115 13"
15 120 2k
C1eh 127 ok
127 130 - 23
130 132 1l
132 133 10
133" 137 16 °
137 1%9 9
159°“‘ lke- 29
k2 146 12
146 150 | 26
150 . 155 16
155 260 1 B8
4092

Hole B-8 (Cont. )

Description

" Same as 85 to 90. Poor disseminatiqns of pyrite with

pyrrhiotite and chalcopyrite.

. Seme ‘as 85 to 90. Neerly barren, except for trace

“of pyrlte, pyrrhotite, and chalcopyrite.
Same. as 85 1_;9 90, excéept more siliceous, Trace only
of pyrite, pyrrhotite, and chalcopyrite.

Greénish gray, chloritic, guartz conglamerate, well

brecciated and recemented with quartz., Ccntains’
fragnents of chloritic hormfels, few drusy cavities
of quartz crystals, and minor amounts of pyrite and
chalcopyrite.

Seme as 115 to 120, Contains poor to falr showing of

pyrite, with ininorj pyrrhotite and chalcopyrite.

Sapie 'as 115 to 120, in part more siliceous, few thin

seams of pyrlte, w:Lth minor pyrrhotlte and chal-
copyrites

Seme as 115 to 120, in part\ more siliceous, nearly
barren exuept for trace of pyrite and pyrrhotite.

- Same as 127 to 130,
Seme’ as 127 to 130,
- Greenish gray, quartzitic conglumerate, brecciated

and Yecemented with silica., Contains thin Beams ‘
of pyrite nearly length of section. ’

- Seme as 133 to 137. Contains pyrite, trace of Chal~-

copyrite in fine disseminations a.nd. in minor con-
centrations..

- Seme ds 133 to 137. Contains few thin seams of

chlorite, fine ‘disseminations of pyrite, pyrrhotite,
and chalcopyrite. ' ‘

V';Sang as 133 to 137. Pyrite forms heavy concentration

with pyrrhotite. In association are minor chal-"
' copyrite and marcasite.

Dark green, chloritic hornfels; slightly brecciated,
"~ altered in part aslong same seams to serpentine,
antalns poor secams and concentrations of pyrite
with pyrrhotite and chalcopyrite, drusy cavities

< of quartz.

"~ Greenish gray; chloritic, quartz conglomerate, quite

siliceous in greater part and nearly barren of
mineralization.

‘:Graylsh green, highly chloritic cqnglamerate, some-~

what brecciated and recemented with quartz., Con-
tains same drusy cavaties lined with quartz, Few
" fair pockets of pyrite and chalcopyrite, trace of

:; vephaler¢te. ‘Mineralization occurs as filling and
o replaccment of the matrix.
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Core
Footage recovery,
Fram- To~-  inches
160 165 25
165 . 169 e
169 ;7&:' 63
1T 179 €0
179 184 60
18 189 45
18 igk 60
194 198 35
198 200 13
200 205 &
205 20 60
210 25 52
215 .28 26
4092

Hole B-8 (Cont.)

Dnscrigtion , .
Seme as 155 to 160, Contains faint dissemlnatlons
"of pyrite and chdlcopyrlte, one fair pocket of
pyrite and marcasite, minor chalcopyrite.

Medium dark grayish green, brecciated soft chlorltic

hornfels, Mineralization poor with only faint
disseminations of pyrite and pyrrhotite, one thin
veinlet of pyrrhotite.

} Seme s 165 to 169, recemented with quartz, somne of

vhich is chalcedonic. Contains few poor to feir

".. concentratians of pyrlte and pyrrhotite, trace of

" chalcopyrite. .

Medium dark grayish green, brecciated, chloritic
~hornfels, sanewhat siliceocus. Contains poor to
fair pocketa of byrite, disseminations of pyrrhotite
and chalcopyrite., :

Same as 174 to 179, in part well brecciated and re-
canented with quartz. Contains few poor to fair
pockets of pyrite, some pyrrhotite, minor chal-
copyrite in disseminations,

Same as 174 to 179, feint disseminations and poor
seams of pyrite, pyrrnotite, and. ohalcopyrlte,
trace of marcasite.

- Same as 174k to 179, in part well brecciated. Contairs

few fair pockets of pyrrhotite and pyrltc, minor
chalcopyrite, trace of sphalerite,

- Same as' 174 to 179, contains only faint seams and

disseminaticons of pyrite, pyrxhotlte, and chalm.-
copyrite. '

Same ‘as 174 to 179, faint seams and disseminations
of pyrite, pyrrhotite, and chalcopyrite,

" Same as 174 to 179. Contains one fair concentration

of pyrite, poor disseminations and seams of
pyrrhotite and chalcopyrite,

"In part same as 174 to 179. Fram 207.5 to 210 dark

‘reddish brown quartzitic hornfels, slightly
chloritized in part. Mineralization nearly barren
'in the latter part of section, but in chloritic
hornfels one good éoncentration of pyrite and
pyrrhotlte, minor chalcopyrite, and trace of
‘Sphalerite. - v _

Medium dark grayish green, soft, chloritic hornfels
in part well brecciated and recemented with dense
vhite quartz. ~Few good concentrations of pyrite
with pyrrhotlte, ‘minor amount of chalcopyrite.

.. Medium dark grdylah green, chloritic hornfels, quite

silicecus and little brecciated. Contains cne
fair to good pocket, otherwise sparse disseminations,
of pyrite and pyrrhotlte.
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Core
Footage recovery, 4 ‘
Fran~ . To- inches : Descrigtian :
218 221 38  Medium dark grayish green, soft, chloritic hornfels,
‘ - ; well brecclated and recemented with thin quartz
seams. Few poor to fair concentrations of pyrite
o ‘ and pyrrhotite, trace of chalcopyrite. .
221 - 225 37 ‘Same a8 218 to 221, seme mineralization.
225+ | 228 36 - Medium dark gr&ylsh green, quartzitic, chloritic

hornfels, barren of mineralization except for one
' : poor pocket of pyrite and pyrrhotite.
228 233 . 48 Medium dark grayish green, soft, chloritic hornfels,
‘ well brecciated. Nearly barren except for 2 or
3 minor pockets of pyrrhotite and pyrite. Contains
. ' many open cavaties, same lined with quartz crysta.ls.
233 238 - 56 Seme as 228 to 233, mineralization only trace of

_ pyrite end pyrrhotite.
238 2h3 55" Seme as 228 to 233, in part more siliceous. Contains
, ' ' minor disseminations of pyrrhotl te and pyrite
locally.
Hole B-Q ‘
Location: 500 level - ' _ ‘ . Inclination: -28° :
Coordinates: 10,478 N., 10,196 E. - Completed length: 197 feet
"Bearing: - N. 45° W‘ ' : :
Core
Footage  recovery,
From-  To- inches "* Description
0 2 21 . Greenish gray, chloritic 'conglomerate, brecciated

and well recemented with quartz. Same chloritic
fragments are soft, held together by open seams
of quartz crystals. Fair mineralization, by re-
. placement and filling of matrix and open spaces )
of pyrite and sphalertie, minor chalcopyrite,
" trace of galena.

2 4 20 . Seme as 0 -to 2, mineralization by replacement and
filling of matrix,.fair to good in two concentra-
tions of pyrite, minor sphalerite, chalcopyrite,

. _ and galenae -

L 6 20 - Seme as O to 2, though more siliceous, One fair

.pocket of pyrite, minor chalcopyrite, trace of
. : sphalerite and galena.

6 1 59 - Same as 0 to 2, though more siliceous. Mineral-

- ization poor,to fair with two concentrations of
pyrite, minor sphalerite, galena; pyrite and chal~
copyrite, pyrrhotite are in fine disse¢minations.
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Core
Footage recovery,

From- To~-  inches
11 15 k6
15 18 %6
18 2 48
22 25 36
25 30 - 36
30 32 2h
52 36 19
36 41 25
g L5 30
s W 16
L7 52 1k
52 54 22
5k 57 ok
57 62 49

Log2

Hole B-9 (Cont.)

. Description
Same as 0 to 2, in part more siliceous. Two good
cancentratlans of sphalerite and pyrite, galena
and chalcopyrite in meager disseminations,
Same as 0 to 2. -Mineralization poor with one thin
‘pocket of sphalerite, fine disseminations of
~ sphalerite, pyrite, chalcopyrite, and gelena (%):

Seme as O to 2. Mineralization meager with fine

.disseminations of pyrite and sphelerite, some
chalcopyrite.

Seme as 0-to 2, mineralization same as 18 to 22.

Same as 0 to 2, mineralization in fine general
disseminations of pyrite, sphalerite, and chalco-
pyrite. One fine seam of sphalerite and chalco-
pyrite. '

Seme as O to 2, in part more chloritic, Mineral-
ization poor with one thin patch of sphalerite,
scattered smell pockets of pyrite and chalcopyrite.

Seme as 0 to 2, though more siliceous., Sparse
minerelizetion with thin seams of sphalerite,
pyrite, and chalcopyrite.

‘Light greenish gray to dark reddish gray, fine to

medium grained, impure quartzite transected by
chloritic seams. Greenish parts due to chloritiza-
tion. Mineralization poor in fine disseminations
of pyrite and chalcopyrite, one small patch of
galena., '

Seme as 36 to 41, brecciated and recemented with
quartz. Mineralization confined to fine dis-
sgninations of pyrlte, chalcopyrite, sphalerite,
and perhaps galena (?). One seam of sphalerite.

Seme ag 36 to 41, barren except for scattered grains

of pyrltc.

Dark reddish gray, fine grained quartzite, brecciated
and recemented w1th qudrtz. Barren of mineraliza-
tion.

Seame as 47 to 52. Barren except for scattered die-
seminations of pyrite.

Seme as 47 to 52, in parts chloritized. Mineraliza-
tion ‘meager in fine disseminations of chalcopyrite
and pyrlte, small patch of sphalerite.,

Grayish green, chloritic, quartz conglomerate,
brecciated and recemented with quartz., Mineraliza-
tlon poor in fine generally disseminated pyrite,
‘chalcopyrite, sphalerlte and possibly pyrrhotite
‘and galena.

~ 34 -
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Core
Footage recovery,
Fran- - To- inches
62 61 55
67 72 52
72 15 9
15 & 63
80 83 - 19
8 88 60
8 & 12
& _94 39
ok 95 12
95 100 58
100 - 10k 10
104 100 - 0
109‘ 114 7 |
114 119 23
119 123 .29
123 127 35

Hole B-9 (Cont.)

Description

Seme as 57 to 62, in part highly chloritic.
Mineralization fair to poor in general dissemina-~
tions, few small concentrations, few small con-
centrations of sphalerite . galena » pymte ) mlnor
chalcopyrite and pyrrhotite.

" Same as 57 to 62, in part highly chloritic. Mineral-

ization fair to poor in general disseminations,
few small concentrations of sphalerite, pyrite,
sane chalcopyrite and galena.

Seme rock and mineralization as 57 to 62.

Seme as 57 to 62, though generally more siliceous.
Barren except for poor disseminations of pyrite.

Dark greenish gray, quartzitic conglomerate, con-
taining podr concentrations of pyrite with
sphalerite and chalcopyrite in association.

Same as 80 to 83, well brecciated and recemented
with much quartz. Many fragments are highly
chloritic., Mineralization in poor disseminations
of pyrlte. '

Same rock and’ mlnera.llzatlon as 83 to 88.

Grayish green, highly chloritic canglomerate, con-
taining one poor, one fair concentration of pyrlte
"with poor disseminations of sphalerite in
association. - - '

Same as 89 to 94, contains one fair concentration
of pyrite with trace of sphalerite and chalcopyrites

Seme as 89 to 94, strangly brecciated, with the
formation of slickensides in chloritic portions,
developed more near lower part of section. Poor
mineralization with concentrations of pyrite.

Seme as 95 to 100, barren of mineralization; more
evidence of shearing.

‘No core recovery. Fault zone probable with the

foregoing additional evidence.
Core recovery poor. Fault zone indicated, as
“breccietion and shearing are strong. Minor
disseminations ‘of pyrite.

Light greenish gray, chloritic conglomerate, ‘

brecciated and highly silicified. . Contains minor
cancentrations of pyrite with pyrrhotite.

_ Same as 114 to 119. Minor patches of pyrite with

chalcopyrite, sphalerite.

"Dexk grayish green, fine grained, soft, chloritic

hornfels., Mineralization sparse w1th dis-
seminations of and thin seams of, pyrite.
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Core
Footage recovery,

From- To- inches
127 132 6
132 134 6
Lk 137 10
137 1% 2
139 12 20
1ke 147 h6
7 152 b2
152 157 9
157 162 L
162 ‘ - 164 20
164 167 30
167 170 20

Log2

Hole B-9 (Cont.)

Description :
Seme as 123 to-127, samewhat silicified.. Nearly

barren except meager disseminations of pyrite.

" Greenish gray, fine to medium grained, quartzitic

sandstone. Contains one fair concentratlon of
. pyrite with trace of sphalerite.

. Same as 132 to 134, highly silicified. Contains

few thin seams of pyrite, locally disseminated
fine white crystals (marcasite?).

Same as 132 to 134. At 137 feet recovered loose,
medium grained guartzitic sand containing pyrite,
‘mey be sludge cuaght in core barrel. In remainder
pyrite mineralization sparse. '

Light greenish gray, guartzitic conglamerate,

brecciated and highly silicified. Contains one
fair concentration of pyrite, poor disseminations
and seminations and seams of pyrite, trace of
chalcopyrite.

Same as 139 to 142, in parts highly chloritic, but
well recemented with vhite crystalline quartz.
Contains meager dlsseminations of pyrite with
pyrnhotite and chalcopyrite.

Seme es 142 to 147; faint disseminations of pyrite.

Greenish gray, fine to mediwm grained, quarzite.

One heavy cancentration of pyrite, otherwise faint
disseminations.

Same as 152 to 157, in broken pebble fragments,

partly altered to clay minerals., A fracture or

" fault zone may be indicated, as also evidenced by
poor core recovery fram 152 to 162, Contains one
poor concentration of pyrite, with minor sphalerite
and. chalcopyrite. - ‘

Greenish gray, chloritic conglomerate, brecciated
and recemented with abundent quertz. Contains
highly concentrated, in part nearly solid core,

-of pyrite. From its honeycamb texture is indicated
filling and replacement of original breccia matrix.
Contains traces of chelcopyrite in pyrite, also
marca51te.

»Same as 162 to 16k, highly silicified. Mineral-

ization same w1th high concentrations of pyrite,
traces of sphalerite and chalcopyrite , 8ome

" marcasites

Seme as 162°to 16k, Contains one heavy concentration .
of pyrite, faint disseminations and sesms of chal-
copyrites
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Core
 Footage recovery,
Fram- - To- inches
1o 113 15
173 116 W3
176 180 48
180 182 15
1% 187, - 38
187 192 50
192 197 5
Iocation: 700 level
Coordinates: 10,159 N.,.
Bearing: S. 50 We ~
Core
Footage - -recovery,
Frau- To-  inches
s 5 A
3 8 58 -
k092

Hole B-9 (Cont.)

-Description

Grayish green, fine grained, b.c'eocla.ted, chloritic
-hormfels, Contains one poor concentration of
pyrite, faint disseminations of chalcopyrite.

Graylsh green, hornfels conglanerate, brecciated
and silicified. In middle of section light gray,
medium grained sandstone. .Contains drusy
cavaties of quartz crystals, ane poor concentratian -
of pyrite, and faint disseminations of pyrite
and chalcopyrite. :

Semie as 173 to 176, in general highly silicified.
Contains several falr to good pyrite concentrations,
trace of chalcopyrite.

Same as 176 to 180, barren of mineralization except
for traces of pyrite and chalcopyrite.

Greenish gray, in part dark olive gray, medium to

fine grained, impure quartzite; minor chloritiza-
tion, sparse pyrite disseminations,.

~ Seme as 182 to 187, in part weakly brecciated and

recemented with qua.rtz. Sparse pyrite dis-
seminations. _

Same as 182 to 187, in minor part hornfelsic. Sparse
disseminations of pyrite and chalcopyrite.

Hole B-10

Inclination: =-60°
10, 184 E. . Completed length: 56 feet

- .

, Description
Light greenish gray, quartzite pebble conglomerate,
- brecciated end recemented with quartz and sparse

chlorite. Contains one thin seam of molybdenite,
sperse disseminations of pyrrhotite with lesser
chaloopyrite and pyrite.

Seme as O 10 3. In part made up of soft chlorit::.c
hornfels fragments, which contain a heavy con-
centration of pyrite with minor chalcopyrite, and
otherwise conteins sparse disseminations of
pyrrhotite, chalcopyrite, and pyrite, trace of
sphalerite., One guartz veinlet contains fair amout
of molybdenite. ’
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Core
Footage recovery,
From- To-  inches
8 1. . 35
1m 15 30
15 17 . 29
17 21 30
2l 26 - 36
26 A Lo
31 36 35
36 4 - 30
B k6 15
46 50 2l
20 23 32
55 56 30

4092

Hole B-20 {(Cont.)

Description

Same as O to 3. Contains one poor concentration,
saparse disseminations, of pyrite with chalcopy-
rite, one poor.concentration of smithsonite as
Tilling.,

Same as O to 3, with some drusy cavaties lined with
quartz crystals from 5 to 10 mm in size. Contains
few faint concentrations of pyrite with chalcopy-
rite, trace of sphalerite.

Medium grayish green, medium to fine grained quart-
zitic hornfels, in part altered and chloritized,
slightly brecciated. Contains one poor cancentra-
tion of sphalerite, faint disseminations of
pyrrhotite, pyrite, and chalcopyrite.

Seme as 15 to 17, in part chloritic hornfels. Well
brecciated and recemented with quartz. Pyrite
very sparse.

Same as 15 to 17, well brecciated and recemented with
quartz. Contains faint disseminations of pyrite,
pyrrhotite, and chalcopyrite.

Chloritic quartzite conglamerate, thoroughly brec-
ciateds Contains films of molybdenite alang seams,
faint disseminations of pyrrhotite, pyrite, and
chalcopyrite. -

Same as 26 to 31, except last 8 inches of dark
reddish brown, fine grained, slightly chloritized
impure quartzite. Contains faint disseminations

" of pyrite and sphalerlte, trace of .galena. )

Dark reddish brown, fine grained, impure quartzite,
transected by fine quartz veinlets., Altered to
soft chloritic hornfels from 15 to 25 inches,:
which contains poor disseminations of sphalerite.
Otherwise contains sparse disseminations of pyrite.

Light to dark reddish brown, fine to medium grained
dmpure quartzite, in part chloritized. Barren
except-for trace of molybdenite, pyrite, and chal-
copyrite.

Saine as 41 to 46, " Contains faint disseminations of
pyrrhotite, pyrite, and chalcopyrite.

Same as 41 to 46. Barren except for trace of

pyrrhotite and pyrite.
Same as 41 to 46. Barren except for cne thin seam
- of sphalerite, less pyrite.
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Hole B-11l

Inclination: -15°

Location: 700 level '
Coordinates' lO 161 N., 10,188 E. Campleted length: 246 feet
Bearing: . 55° E. . o '
Core -
Footage . recovery ’ : .
Fran- To- . inches Description

0 5 58 Greenish gray impure quartzite conglamerate,
brecciated, slightly chloritized, and recemented
with quartz. Contains e fair concentration of
pyrite and chalcopyrite, otherwise faint seams
and disseminations of pyrlte, chalchJrite, and

, pyrrhotite,
5 9 ‘46 Same as 0 to 5. Faint seams and disseminations of
: : pyrite, chalcopyrite, and pyrrhotite.
9 12 -~ 26 Seme as O to 5. Few faint seams and disseminations
- ' o of pyrite and chalcopyrite.

12 15 36 Seme as O to 5., Few faint sexms and disseminations
: o of pyrite and chalcopyrite, trace of sphalerite.
15 17 = Same as O to 5. Contains a few drusy cavaties lined
with quartz crystels, fine pyrite crystals, and

- minor smithsonite.

17 2 48 Seme as 0 to 5. Few faint traces of pyrite, chal-
copyrite, and pyrrhotlte.

21 pore) 9 Seme as O to 5. Contains one small drusy veinlet

- lined with waurtz crystels, fine pyrite, and
_ trace of sphalerite.

22 27 59 ‘Seme a8 O to 5. One 5 inch zone of dark green, soft,

chloritic rock contains a heavy concentration of
- pyrite with chalcopyrite. Otherwise faint dis-
, ‘ seminations of pyrite, chalcopyrite, and pyrrhotite.

21 - A 48 Seme.-as O to 5, Contains few traces of pyrite,

: o chalcopyrite, and pyrrhotite.

3L 33 - Seme as O to 5. Contains poor seams and dissemina-

‘ tions of pyrite and chalcopyrite, trace of

, pyrrhotite and sphalerite.

33 37 36 Seme as O to-5, except one 8 inch zone of soft
clayey-chloritic rock; contains three poor con=
centrations of pyrite with chalcopyrite and
bornite, also minor disseminations of marcasite

L and trace of pyrrhotite, and sphalerite..

37 42 60 Seme as 0 to 5. One 8 inch zone contains soft clayey

chloritic rock which contains a fair smount of
-malybdenite with minor pyrite and sphalerite.
' Otherwise faint traces of pyrite and chalcopyrite.

Lo e 55  Same as 0 to 5, in part apparently cemented with

Log2

chlorite. Contains poor seams and disseminations
of pyrite and chalcopyrite, trace of sphalerite.
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Core
Footage recovery,
Fran-  To-  inches

k1 22 o
o2 o1 o1

57 0 . 33
60 | 63 | 31
65 6 U3
67 72 60
72 1T 42

7 - 8 A

R
L

.82
8  90. 26
9 95 . 36

95 100 25

100 105 35

Log2

Hole B-11 (Cont.)

Description

Same as O to 5. Contains poor disseminations of
pyrite, chalcopyrite, and pyrrhotite.

Seme as O to 5, sumewhat more chloritic. .Contains
faint disseminations of pyrite, chalcopyrite, and
- pyrrhotite.

.Same as 0 to 5.  Contains one poor to fair con-
centration of chalcopyrite in chloritic portim.
Otherwise faint disseminations of pyrlte, chal-"
copyrite, and pyrrhotite.

Seme as 0 to 5, with two inches of soft clayey-
chloritic rock.,  Contains faint disseminations
of. chalcopyrite, pyrite, and pyrrhotite.

Same as 0 to 5, a little more chloritic. Contains
poor disseminations of-pyrrhotite, less pyrite,
trace of chalcopyrite.

Seme as 0 to 5, samewhat more chloritic. Contains
poor disseminations of pyrite, pyrrhotite, and -

. chalcopyrite. ,

Seme @8 0 to 5, in part more chloritic. Contains
poor d;Lssemlnatlons of pyrite, pyrrhotite, and .
- chalcopyrite,

Sanc as O to 5, in pert more chloritic. Contains

- faint disseminations of pyrite, pyrrhotite, and
and chalcopyrite. -

Seme as 0 to 5, more chloritic in last 8 inches

where broken in small fragments, Trace of pyrite.

Same as 0. to 5. Contains poor seams and dis-
-seminations of pyrite, . trace of chalcopyrite.

Same as O to 5, strongly brecciated. Last foot of
section eltercd and broken in small fragments,
Contains poor d::.ssemlnations of pyrite, faint
chalcopyrite.

Seme as O to 5, thoroughly breccnated and altered,
in part broken in small fragmenits. ' Cantains traces

- of pyrite and sphalerite. Character of rock and
candition of core between 90 and 100 may indicate
fault zone,

" First 13 inches of section grayish green, medium

grained, impure quartzite, altered, chloritized,
and partly broken into small :f‘ragments, and con-
taining trace of pyrite » end sphalerite. Last
22 inches light greenish gray to reddish gray,
medium grained impure quartzite. -Contains trace
.of pyrite. Boundary between Lower Battle con=-
glamerate and Harmony formation at 100 feet.
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Core
Footage recovery,

Fram~ To-~ inches
105 110 .
1o 114 .55, 
me ootz
n7 12
121 - 125 - 34
'1é5 | 127 2l
127 130 25
150 133 30
133 138 - 52
138 142 39 -
142 4k 23
144 7" 26
147 152 i
152 157 - €0
157 162 32
162 167 34
167 172 45

Hole B-11 (Cont.)

- Description ,
Greenish to reddish gray, medium grained 1mpure _
quartzite, altered scmewhet at 106 to 107 feet.
Contains faint seams of pyrlte and chalcopyrite.
Reddish gray, medium grained, impure gquartzite.
Cantains faint seams- and traces of pyrite and
chalcopyrite.

"Seme as 110 to 114, Contains one falnt seam of

- pyrite and chalcopyrite.

- DJ‘k reddish gray, medium to fine grained biotite

~quartzite, transected by thin veinlets of quartz,
In part slightly chloritized. Contains faint seams
of pyrite, sparse disseminations of pyrrhotite a.nd.
pyrite.

Seme as 117 to-12l., Contains faint seams of ‘pyrite ’
sparse disseminations of pyrrhot:.te, pyrite and
chalcopyrite.

Same as 117 to 121. Barren except for sparse dis=~
saninations of molybdenite.

Same as 117 to 121, except for 6 inches segnent altered.
to clay-and chlorite which contains sparse pyrite

" and. chalcopyrite. ,

Seme as 117 to 121. Contains faint disseminations
of pyrite, chalcopyrite, and pyrrhotite.

‘Seme as 117 to 121, Contains faint seams and dis= .

saninations of pyrite and chalcopyrite.

Same as 117 to 121l. Contains one poor concentration -
'of pyrite and molybdenite , otherwise faint seams
and disseminations of pyrite and pyrrhotite.

 Seme as 117 to 121, Barren except for trace of pyrite

and molybdenite.

Seme as 117 to 121l. Barren except for tra.ce of
pyrite end molybdenite. -

Semes as 117 to 12l. - Contains faint seams and dis-
seminations of pyrite and pyrrhotite.

_ Seme as 117 to 121, Contains trace of pyrite and

Pyrrhotite,

Seme as 117 to 121, Barren.

Same as 117 to 121, ' Barren except for trace of
pyrrhotitc end pyrite.

Seme as 117 to 121 for first 7 inches and laat 9 inches,
Rest of section is a flow breccie cansisting of
vhite quartz fragments squeezed, pulled out, and
deformed in a matrix of dark reddish brown biotite
quartzite., At 30 inches is a light gray portion
altered to clayeychloritic rock and broken in smell
fragments. The character of the rock may indicate
a minor fault zane. Contains sparse byrite, chalco-
pyrite, and pyrrhotite, trace of molybdenite.
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Core
Footage recovery,
Fran- To-" inches
172 177 60
177 182 60
18 187 53
187 192 60
192 197 - 60
197 202 60
202 207 60
207 211 48
211 216 53
216 221 53
221 226 - 45
226 231" 60
251 . 236 46
2%6 241 Ly
ol - 246 . k2

Log2

Hole B-11 (Cont.)

. Description
First 6 1nches consists of flow breccia rock. Rest
of section is medium to dark reddish gray, fine -
- 0 medium grained impure quartzite, transected by
fine quartz seams and slightly chloritized. Con-
teins faint seams and disseminations of pyrite.
Same as major part of 172 to 177. Barren except
for trace:of pyrite and molybdenite.

 Medium to dark reddish gray, fine to medium graxned

impure quartzite, transected by fine quartz vein-
-lets, Last 12 inches strangly brecciated. Barren
except for trace of pyrite. '

Same as 182 to 187. . First 4 inches strangly brec-
ciated. Barren except for trace of pyrite.

Same as 182 to 187. Barren except for two poor seams

. of pyrite. .

Szme as 182 to 187. Barren except for trace of
pyrite and chalcopyrite.

Seme as 182 to 187. Contains faint disseminations
of pyrlte, pyrrhotite, and molybdenite.

Seme as 182 to 187. Contains trace of pyrite,
pyrrhotite, and chalcopyrite.

Seme as 182 to 187. Contains traces of pyrite,
pyrrhotite, and chalcopyrite.

Seme as 182 to 187. Contains traces of pyrite. .

Seme as 182 to 187. Contains faint seams of pyrite,
trace of pyrrhotite,

Same as 182 to 187. Trace of chalcopyrite and

- pyrite.

Seme as 182 to 187, - Barren.

Dark reddish brown, medium to fine grained, biotite
grenulite, transected by white guartz veinlets,

© in part impure quartzite. Contains faint dis-
seminations of pyrlte and chalcopyrite. A

Medium dark reddish gray, medium to fine grained
biotite quart21te, transected by white quartz
veinlets, Barren.,:
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Hole B-12

Location: 700 level _ Inclination: =300
Coordinates: 10,163 N, 10, 168 Ee Completed length: 60 feet
Bearing: Due west -
Core
Footage recovery, :
Fran-- To- inches - - Description

o 5 26

5 10 k9

10 12 16

12 15 %

15 20 58

20 25 40
25 30 23
0 317

35 ko 19
%o woa.

45 50 25

Medium greenish gray, gquartz pebble conglamerate,
“brecciated and recemented with quartz and chlorite.
Contains one fair cancentration of molybdenite in

Tine disseminations with chelcopyrite and
pyrrhotite, otherwise faint dlsseminatiqns of same
minerals plus pyrite.
Same as 0 to 5, in part chloritio hornfela containing
" same biotite. Contains poor disseminations of
chalcopyrite, pyrrhotite, pyrite, and moljbdenite.
Same as O to 5, Contains poor disseminations of
chalcopyrite, pyrite, and pyrrhotite. '
First 14 inches medium to dark reddish gray, medium
to fine grained impure quertzite, unbrecciated
and transected by fine quartz veinlets, Contains
trace of pyrrhotite and pyrite. Rest of section
medium grecnish gray quartzite and quartz con-
glomerate, brecciated and chloritized. Contains
faint disseminations of pyrite and chalcopyrite.
Medium to dark greenish gray, -chloritic, quartz
pebble conglomerate, containing in part same
blotite, well brecciated and recemented with quartz
and chlorite. Contains three poor concentrations,
faint disseminations, of pyrite and chalcopyrite,
traces of sphalerite and molybdenite.
Seme as 15 to 20, in part highly chloritic,
faint dlsseminatiqns of pyrlte, traces of
" sphalerite.

Contains

Medium dark grayish green, thoroughly brecciated and

altered chloritic hornfels., Contains faint dis-
seminations of pyrite and sphalerite. Fault zone
may be indicated.

Greenlsh to reddish gray, fine grained, impure gquart-
zite. Core samewhat broken in fragments, Barren
except for thin films of pyrite.

Same as 30 to 35. Core broken in small pebble
fragnents. Barren.

Dark reddish gray, medium to fine grained, biotite

. quartzite, transected by thin quartz veinlets,

. Contains traces of pyrrhotite and pyrite.

In part the seme as 40 to 45, in part light to dark
greenish gray, fine to medium grained, chloritic
quartzite, slightly brecclated and altered,
transected by thin quartz veinlets, and seams of
pyrite and iphalerite.
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_Core

Footage * récovery, -
From- To- inches

50 25 16

55 60 31
Location: 700 level
Coordinates: 10,248 N.,
Bearing: 'S. l5° E.
o ~ Core

Footage  recovery,
Fram- To- inches

0 3 20

5 7 3

7T 8 1
8 12 26
12001k 18
W 1w ML

19° - ok -

Log2

Hole B-12 {Cont.)

v

Description
Dark reddish gray, fine grained biotite quartzite ,
transected by thin quartz veinlets. Barren.
Same as 50 to 55. Contains films of pymte, cha.l-
copyrite, end pyrrhotite, trace of molybdenite.

Hole 3—13

" Inclination: -45°

10,096 E., Completed length:

100 feet

* Description

Light to medium greenish gray quartzite with minor

siliceous hornfels, brecciated and recemented with
quartz and chlorite. Conteins thin seams of chal-
copyrite and pyrite.

 Light to medium greenish gray quartzite with minor

chloritic hornfels, brecciated and recemented with
‘quartz and chlorite. Contains a fair concentration
of sphalerite and galena, sparse disseminations of
the same plus chalcopyrite, pyrite, and pyrrhotite.

Med.lum to dark grayish green chloritic and siliceous
hornfels. Contains same actinolite, with sparse
pyrite and galena.

Seme as' 7 to 8, brecciated and recemented with quertz,

in part scmawhat altered to clayey rock. Contains
poor concentrations: and disseminations in breccia
matrix, of pyrite, chalcopyrite, traces of
‘pyrrhotite, sphalerite, and galena. ‘

Medium greenish gray, siliceous hornfels, brecciated
and receménted with quartz and chlorite., Contains
poor disseminations and seams of cha.lcopyrlte,
pyrite, and spha.lerlte. .

Medium greenish gray ‘quartzite and medium grayish
green chloritic hornfels, brecciated and recemented

- with quartz and chlorlte. Contains two poor to
fair concentrations of pyrite and chaloopyrlte,
~otherwise nearly barren. ‘

o Medium greenish gray quartzite, brecciated and re-

cemented with quartz and chlorite. Contains one
‘fair concentration of pyrite with galena, chal-: "

’ ‘bcopyrlte, otherwise sparse pyrite and chalcopyrite,
”’"'-trace of" g@lcna and pyrrhotite.

-
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~Core

Footage recovery,
Fran- To~  inches
oL 26 - 13
26 28 10
28 30 '8
20 m 7
31 - 33 20
3% 18
35 .36 10
36 39 3k
39 b3 38
¥5 W2l
b7 50 38
2 sk 2
L
59 64 16
6o 67 &
4092

Haole B-15 (Cont.)

Descrigtion ,

Medium grayish green, brecc;ated sillceous hornfels.
Barren.

Same as 24 to 26, Contains sparse pyrite, trace of
chalcopyrite and pyrrhotite.

Shecred, brecciated, and somewhat altered chloritic
hQr'nxels. Contains one poor concentration of
pyrite, trace of chalcopyrite and pyrrhotite.

Same 'as 28 to 30,  Contains sparse pyrite, pyrrhotite,

chalcopyrite, trace of sphalerite.

Seme as- 28 to 30. ~ Contains trace of pyrite and
chalcopyrite. Nature of core rock frqm 28 to 33
‘indicates possible fault.

Medium greenish gray quartzite, in part well
brecciated and recemented with quartz and chlorite.
Contains sparse pyrite, trace of sphalerite.

Seme as 33 to 35. Barren except for trace of
pyrrhotite.

Seme as 33 to 35, strangly brecciated. Contains poor
disseminations of pyrite with-sparse-chalcopyrite.
end pyrrhotite, smithsonite in poor cmcentration,
trace of sphalerite,

Medium greenish gray to dark grayish green impure
quartzite, nearly chert in part, slightly brec-
ciated and recemented with quartz and chlorite.
Contains some actinotite, SpdrSp pyrlte, pyrrhotite,
and smithsonite.

' Swne as- 39 to 43, ‘chloritic hornfels in part. Con-

tains few poor seams of pyrite with trace of
cbalcopyrlte and sphalerite.

Grayish green, chloritic quartzite and hornfels, well
brecciated and recemented, and altered in part.
Contains few poor concentrations of pyrite and
chalcopjrlte, trace of pyrrhotites

Medium dark grayish green, highly siliceous,

chloritic hornfels, thoroughly brecciated and
recemented, sheared and altered generally through-

" out. Contains good cancentration of pyrite with

galena, chalcopyrite, and sphalerite, trace of
nercasite,

Seme as 52 to 54. Contains sparse pyrite, chal-
copyrite, and marcasite,

Medium greenish gray, impure quartz1te brecciated

and recemented with quartz and chlorites Contalns

" one poor concentration of pyrite, trace of chal-
topyrite and sphalerite.

Same as 59 to 64, thoroughly brecciated and eltered,
chlorltlzed and recemented in part. Contains poor
dissemlnatlons, -on poor seem, of pyrite and chal-
copyrité, trace of galena.

- 1+5..





‘Hole B-13 (Cont.)

Core
Footage recovery,
" Fran-  To=- inches . Description
67 70 15 Thoroughly brecciated end altered rock, chloritized
. » , and sheared with formation of slickensides. Un-
’ , ' doubtedly fault gouge. Barren.
70. 75 . 11 In part same as 67 to 70, in part dark redd.ish gray,
S © - impure quartzite.
75 & 3 - Light reddish to:greenish gray, fine to medium
. R . grained, impure quartzite; barren,
8 = 8 - 0 - No core recovery. Intervel 67 to 87 probably
R indicates intersection with the Gulch Feult.
87 90 2k Light greemish to reddish gray, fine to medium
: ' '  grained, impure quartzite. Barren.
90 95 2L Seme as 87 to 90. Barren.
~ 95 100 26 . Seame as 87 to 90, samewhat chloritized. Contains
’ ' : : i.raca of pyrite.
Hole B-14
Location: 10,248 N., 10,100 E., - 700 level . Inclination: -40°
Elevation of collar: - b,O’(l o . Bearing: S. 45° E.
Depth: 207 feet ‘ : . ' o
Core
Footage Tecovery, _ :
Fran- To- ~inches: : Descrigtion
0 3 28  Mediwm dark grayish green chloritic hornfels, sane-
' o - what brecciated and recemented with quartz and
‘chlorites Contains several poor to fair con-
centrations of sphalerite and galena, sparse chal-
, o copyrite and pyrite.
3 RO Seme. a8 0 to 3,  Contains fair concentration of
o pyrite, chalcopyrite, and galena, trace of
: s pyrrhotite,
O 22 - Dark grayish cherty rock, contamlng poor seams
L L and disseminations of pyrite, less chalcopyrite.
T 8. 10 . Medium grayish green, highly siliceous hornfels.
L Trace of pyrite,. chalcopyrite, sphalern.te, and
' galenas
8 .11 26 - Seme as 7 to 8, brecciated and recemented with quartz
“and- chlorite. Contains one poor concentration of
© galena with pyrite, some smithsonite and chal-
. g coerlte, otherwise barren.
11 12. 11 Seme as 8 to1l. Contains poor disseminations of
' .of galena. with pyrites
12 16 -~ P Medlum to dark grayish green chloritic quartzite,

‘well brecciated and recemented with quartz and
chlorite. Contains sparse chalcopyrite, p:yrlte,
' : _ and pyrrhotite.
Log2. ' - 46 -
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Core
Footage recovery, .
From-  To- inohgs
S 19 ek B2
2k © 28 - ho
:\'28_ '.52 T 72&3 =
sel sk b
. Bh..vﬁi9; 21'
39 ual 1
e W - 3
Mo 56T 0
56 6L 16
6L 63 6
65 66 23
66.;ni69 ﬁ.h- 5?
‘69 - 70 ¢ 12
70  74' k8
19 5T
798 58
8k 86 15

“ HGLé B-1l (Cont.)

Descrlgtlan

i Same as 12 to 16, cantains’ sparse pyrite., =

Same as 12 to 16 "Contains . sparse pyrlte and galena.

Seme as“12 to 16, - Sparse pyrite.

Seme as 12 to 16, in. part strongly brecciated. Con-
_tdins sparse pyrlte 1n drusy cavaties with quartz
crystels,

© Same as 12 to 16, in part strongly brecc1ated. Con~-

“tains traces of pyrlte, chalcopyrite, and pyrrhot-
ite.

“Seme as 12 to 16, in part more chloritic. Contains

trace of pyrlue. ~

Medium dark greenish gray breccia, sheared and S
generally altered to clayey minerals. Undoubtedly
fault gouge. Contains sparse pyrites

Few fragnents of greenish gray chloritic quartzite.

No core recovery., Nature of core fram 39 to 56

" indicates’ prooably intersectio with Gulch Fault:
20N €,

© Mediuwm to dark grayish green, highly chloritic

quartzite, strongly brecciated and recemented with
quartz and chlorite. Contains trace of pyrite.
Seme as' 56 to 6l. Contains sparse pyrite.

' “Same as 56 to 6l. Caitains trace of pyrite.

Character of rock fram 56 to 66 indicates strong
shattering and bre001at10n.

Medium' daxk greenish gray, chlorltlc quart21te,
brecciated and recemented. Conteins thin seams
" and ‘poor dlsseminatlons of pyrite and chalcopyrlte.

Same as 66 to 69. Contains faint disseminations of

pyrite.’
Same as 66 o 69, in part samevhat more chloritic

" and altered. Cantains poor concentrations dnd
* seams of pyrite with chalcopyrite.

Same as 66 to 69, except last 30 inches strongly

‘brecciated and recemented with quartz and chlorite,
Breccia contains fragments of red-dish gray .
‘quartzite. Contains e fair, other poor con-

- centrations ‘of pyrite and disseminations of pyrit64
angd chalcopyrite, trace of sphalerite.

- Medlum grayish green, highly chloritic hornfels-

quartzite breccia, recemented with quartz &nd .
-chlorite. Contains sdme poor disseminations of
chalcopyrite &and pyrite, faint seams and dis-

seminations of sphdlerite,

Mediwum greenish gray, chloritic quartzite, well
brecciated and chlorltized. Contains trace of
pyrite.
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155

. Core
Footage recovery,
Fram- - To- inches
86 91 26
91 96 26
96 101 53
100 106 33
106 110 28
110 115 . 32
115 120 29
120 125 42
125 130 . . 60.
L130. 132 19
132 137 25
137 18 57
1 16 b7
146 . 1k7 6
k7 150 1
150 12

‘Hole B-14 .(Cont.)

Doscrigtion

~ Same as 85 to 86, in part highly chloritic. Goﬁtains

faint disseminations of .pyrite, trace of sphalerite,
Medium grayish green, chloritic hornfels, thoroughly
‘brecciated and partly altered to clayey minerals..
Contains trace of pyrite and sphalerite.
Character of rock indicates possible fault zone.
First 19 inches seme as 91 to 96, containing ‘trace
of pyrite and sphalerite. Rest of section light
to dark reddish gray, fine to medium grained
biotite guartzite and impure quartzite transected
by thin veinlets of quartz, thin seams of pyrite
and chlorite,

Seme. as latter part of 96 to 101, in minor part
slightly altered to chloritic rock and transected
by thin seams of chlorite and pyrite,

Same as latter part of 96 to 10l, Barren.

'~Light reddish gray, medium grained, impure quartzite,

Barren.

Dark reddish gray, fine grained biotlte quartzite,
transected by few thln quartz and chlorite vein-
lets; dvarren,

.- Light to medium reddish gray end dark greenish gray,

smedium grained gquartzite, slightly chloritized
and transected by few thin quartz and chlorite
veéinlets.  Barren. -

Seme .as 120 to 125, a little more chloritized in

_part. Contains faint disseminations of pyrite,

Same as 120 to 125, Barren,

Medium to,dark reddish gray, medium to fine grained
inpure guartzite. and blotlte’qudrtzlte. Trace
of chalcopyrite,

Dark reddish.gray, fine- g;dlned b¢ot1te ouartzite.
JFilm trace of molybdenite.

Light to dark reddish gray, medium to fine grained,

.lmpure guartiite end biotite quartzite. Thin
~seams of chalcopyrite and pyrite, .

Seme as 14l to 146, in minor part altured to

chloritic rock Barren.

Seme as 141 to 146 slightly altered to chloritic

along seams, and core somewhat broken. Barren,

Seme a2& 141 to 146, in part slightly brecclated,

chloritized, and recemented with quertz. Barren
except for one poor -concentration, cne seam, of

pyrite..

_J+8_





Core
Footage recovery,

Fram- To~ inches
155 157 18
) 157 161 27
16 165 2

/

165 170 27
170 175 | 20

175 179 18
179 18k 23
18 186 ol
186. 190 42
‘ 190 192 22
: 192 . 197 = 60
197 201 L7

201

ko092

205

Hole B-1l (Cont.,)

Description :

Medium greenish gray, medium grained, chloritic
quartz granulite, well brecciated and altered,
recemented with quartz and chlorite. Contailns
poor disseminations of pyrite.

Same as 155 to 157, in part highly altered to soft

clayey rock which loocks like fault gouge. Well
brecciated. and recemented with quartz and chlorite.
Cantains one poor concentration, some dissemina-
‘“tions, of pyrite and chalcopyrite.

 Seme as 155 to 157, in part highly eltered to soft

clayey rock. Interval 157 to 165 may indicate.
fault zone. Barren,

Same as 155 to 157, in part more chloritic and
altered. Contains one fair concentration of pyrite,
poor disseminations. of pyrite,. ghalcopyrxte, and
pyrrhotite.

~ Seme as 155 to 157, generally well altered through—

out to clayey minerals, and sanewhat broken.,

.+ Barren. ,
Seme as 155 to 157, highly altered throughout to

clayey minerals, broken into small fragments,
Cantains one poor concentration of pyrite with
some chalcopyrite.

Seme as 155 t0,157. Barren,

Dark reddish gray, fine grained biotite quartzite,
in part brecciated, chloritized, and altered to
clayey minerals. Contains poor concentration of
pyrite and galene with chalcopyrite., Gouge material
last 3 inches.

Light to medium grayish green, medium to fine
grained, clayey-chloritic quartz granulite, scme-
what brecciated, altered, and recemented with
quartz, Contains faint disseminations of pyrite
and chalcopyrite. '

Seme as 186 to 190, Sparse pyrite.

‘Medium light to dark green, soft, chloritic hornfels,

brecciated and recemented with quartz and chlorite.
Ccntains good to fair concentrations and poor
‘seams of pyrite with minor chelcopyrite, galens,
sphalerite, and smlthsonite. Also one pocket of
molybdenite, ‘

Same -rock ‘and mineralization as 192 to 197.

Seme as 192 to 197, in part chloritic quartz
‘grayulite. Contains one good concentration, two
fair seams of pyrite with minor galena, chalcopy-
rite, and sphalerite,

- 49 <





HSle B-1h4 (Cont.) s

Core
Footage recovery, o '
From- To-  inches "Description ‘ ,
205 . 207 25 Mediun light to dark grayish green, chloritic, quartz
IO » granulite, with one fragment of dark reddish
- gray, fine grained, biotite quartzite. Contains
one thin seam of pyrite, S .
. Hole B-15
Location: lO 431 N., 10 ,093 E - 700 level Inclination: -5
Elevation of collar. 5,075 .~ Bearing: N, 45° E..
Depth: 151 S { '
- ‘ Core
, Footage recovery, , :
‘Fram- To-  inches Description -
-0 ) 30 Medium dark grayish green, chloritic hornfels;
o I deformed and sheared, transected by veinlets of -
crystalline white quartz., Contains poor seams
and disseminations of pyrite and chalcoPyrlte,
o . . ‘trace of molybdenite. .
3 . 4k o 12 Seme as 0.to 3, Contains sparse pyrite, trace of
; v pyrrhotite. :
L 6 17 Seme as O to 3, Sparse pyrlte.
6 T 12 Seme as O to 3, in part more siliceocus, slightly
oo : brecciated and recemented with white quartz. Trace
of pyrite. - - ‘
7. . 9 18 ‘Same- as 0.to 3, in part more sillceous. Contains

fair seams of pyrite with very minor chalcopyrite
and smithsonites
9 12 . 25 Seme as O to 3, although hlghly 81liceous, in part
S E ’ well. brecciated and altered, recemented with
crystalline quartz and chlorite. Contains traces
o : of pyrite, pyrrhotite, and chalcopyrite.

12 15 36 Medium to medium dark grayish green, fine grained,
massive. quartzite (nearly chert), and chloritic
hornfels. Contains.inclusions or remnants of
former rock consisting of medium reddish brown,
biotite granulite, which clearly illustrates the
gradation in alteration from biotite to chlorite.

. Contains faint disseminations of pyrite, chal-
copyrite, pyrrhotite, trace of sphalerlte, galena _

L - . (2), and molybdenite.
15 20 .. 60 - .  Light to medium dark grayish green, fine grained,
SR messive quartzite and chert, slightly brecciated
- In part and transected by thin chlorite veinlets.
Conteins few inclusions of former rock as in 12
to 15, traces of pyrrhotite and chalcopyrite.

4092 - 50 -





'Cor‘e

Footage recovery,
From- To- inches

20 2. . 0

5. 28 b

28 - 31 26

31 3% %

36 .. 40 48

Lo L Ly -

W k9 60

g 52 36 -

52 56 53

56 61 52

6. 65.. 36

65 6 32
4092

Hole B=15 (Cont.)

Deseription
Seme as 15 to 20, except last 26 inches of dark
grayish green, soft, chloritic hormfels, contain-
-ingheavy concentrations: of pyrite with minor
chalcopyrite, sphalerite, and smithsonite., There
is locally in the first part of this eectlop, sof't,

' 'clayey, altered rock.

Med.mm dark grayish green,’ - chloritic homfels , in
art soft clayey-chloritic, in part siliceous,

sqmewhat breeciated and recemented with quartz.

Cantains faint disseminations of pyrite, pyrrhotite,

and smlthsonite, trace of molybdenite.

Same as 25 to 28. . Conteins one heavy concentration

~(nearly solid core for 4-1/2 inches) of pyrite
with minor sphalerite and chalcopyrite, otherwise
poor disseminations of pyrite and chaluopyrlte.

Same as 25 to 28, in part gquartzite, Cantains few
feir to good concentrdtlons of pyrite with minor
chalcopyrite and . sPhalerite, also poor to fair
disseminations of Pyrite and chalcopyrite.

Seme as 25 to 28, in part quartzite., Contains one
fair concentration of pyrite with minor chal-
copyrite.. Quartzite barren.

Seame as 25 to 28, in part cherty., Contains poor

~disseminations of pyrite and sphalerite.

Same as 25 t0.28, in minor part cherty. Contains
faint disseminations of pyrite and chalcopyrite,
Same 28 25 to 28,  Contains poor to fair concentra-
tions of pyrite with minor sphalerlLe, chalcopyrite,

and smithsonite,

 'Beme as 25 to 28, well.brecciated., Contains one

- poor: concuntr&tion of pyrite with smithsonite,
otherwise barren, -
Medium greenish gray, impure quartzite and medium
~dark green breccia of gquartzite fragments in
chloritic groundmass, May indicate fault zone.
Trace of pyrite, -

‘First 10-1/2 inches medium reddish gray, fine grained,

- hornfels .containing trace of pyrrhotite, Rest of

" section light greenish gray quartzite containing
trace of pyrite and chalcopyrite,

Light greeriish gray quartzite, in minor part .
chloritic and somewhat brecciated and having minor

~dnclusions of light reddish gray quertzite.
.Contains trace oi pyrrhotite, chalcopyrlte, and
pyrite._. , .

- 5] -
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Core
Footage recovery,
Fran- To- inches
& Tk 60
7H-ﬁ}78fv1:‘§6
78 & 5
8 87 28
& 9 W
9L 96 6
9 1017 60
201 106 ¢ 58
206 11 sk

_Hole B-15 (Cont.)

Description
Mottled light reddish and greenish gray, impure E
quartzite, well brecciated and recemented with
‘quartz and chlor;te, in part more chloritic.
Contains one poor cancentration of pyrite, chal-
copyrite,’ and ‘smithsonite, otherwise feint dis-
seminations of pyrrhotite, chalcopyrite, sphalerite,
trace of galena,

Medium greenish gray, impure quartzite, in part

chlorltic, well brecciated and recemented with
quartz and chlorite. Contains poor to good con-
centrations of pyrite with minoxr chelcopyrite and

. smlthsonlte, trace of sphalerite,

Medium greenish gray quartzite and siliceous hornfel%
sanevhat brecciated and recemented with quartz

" and chlorite. Contains sparse pyrite and chal-
copyrite. ’

Seme as 78 to 83 for first'l5 1nches in sparse .
‘pyrite and chalcopyrité. Rest of section medium
derk grayish green, soft, brecclated, altered,

" chloritic hornfels with heavy concentrations of
pyrlbe, chalcopyrlte, same sphalerlte and smith-
sonite.

Seme a8 latter part of 85 to 87, in pert medium
greenish ‘gray, chloritic gquartzite. Contains
‘heavy cancentrations of pyrite, chalcopyrite, and,
smithsonite, trace of sphalerite.

Seame as latter part of 83 to 87, first 32 inches.

Containg heavy concentrations of pyrite with
smithsonite, minor sphalerite, chalcopyrite, and
possibly rhodonite or rhodochrosites. Rest of
soction medium greenish gray guartzite, well
brecciated and recemented wlth quartz and chlorite,
and cotaining sparse pyrite.

';‘Medium t0 dark grayish green quartzite and chloritlc

hornfels, somewhat brecclated and recemented with
quartz end chlorite. Except for cne fair can-
centration of pyrite, it is sparse with pyrite,-
Saime a8 96 to 101, in part. Generally more quert-
zite, well breQ01ated and recemented with much
white quartz. Contains faint disseminations of
yrite, chulcopyrite, and pyrrhotite.

 Smmb as 96 to 10l. "Coantains poor to fair cencentra-

tions of pyrite with chalcopyrlte and smithsonite,

o pOSSlbly rhodénite or rhodochrosite, also minor

" patches of marcasites
Same as 96 to 101, well brecciated and scmewhat
nore siliceous. Cantains sparse pyrite end chal-

copyrite.
- 52





Hole B-15 (Cont)

Core

Footage recovery,

Fran~ To=- inches Description

Seme. as 96 to 101, well brecciated and somewhat more
© siliceous. Contalns two poor concentrations of
pyrite with minor chalcopyrite and sphalerite;

otherwise faint dissemlnations of pyrite and chal-
copyrites ,

Medium greenish gray, chloritic quartzite, in part

" having tinge of reddish gray, well brecciated and

4 ' receauented with quartz. Contains one poor con-

o R © + - centration of pyrite with chalcopyrite.

125 129 48 ‘Same as 121 to 125. Contains poor concentrations

J of sphalerite with minor pyrite, otherwise faint’

- chalcopyrite and pyrite.

‘Seme as 121 to 125, but more chloritic and strongly
brecciated. Contains few fragments of reddish
‘gray quartzite and much altered clayeyschloritic:
hornfels. Contains sparse pyrite, sphalerite, and

g T " chalcopyrite. . ;

136 : 18" © Stme- as 129 to 13k, ‘Contains sparse pyrite,

S ‘sphelerite, and: chalcopyrite.

Same as 129 to 134, except brecciated.more intensely
and containing more altered, cleyey fragments,
Contains sparse pyrite, sphalerlte, and. chalcopy-

14 16 48 N nght to mediuwn dark greenish gray, altered, clayey-
: ' ’ © chloritic hornfels &nd quartzite, in part strongly

" brecciated. Last 5 inches medium dark reddish
gray, fine grained, impure quartzite. Contains
B “ IR ' sparse pyrite, trace of sphalerite. '

146 151 © 60 Light to dark reddish gray, fine to medium greined,

I : impure guartzite end hornfels, in part slightly
brecciated and chloritic, and transected by thin

- quartz and chlorite veinlets, Barren.

116 121 ¢ 60

121 125 W5

129 13k 60

134
136 WL 6o

RS ' Hole B-l6
Lodatlon. 10 ,431' N., 10,081 E. - 700 level - ' Inclinatian: =50
Elevation of collar. 5,073 Bearing: N. 300 W.
Depth:: 180 . : _
' ‘.yCdfe _
. Footage - recaqvery, ,
‘Frcm4 To- . inches S ' . Descrlgtlon ' -
0 5 - 58+  Medium dark reddish gray, messive biotite quartzite,

in part slightly chloritized, and transected by
~" Tew veinlets of quartz and seams of epidote. Con-
~tains -few seams -and poor general disseminations of
pyrite and pyrrhotite.
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Footage recovery,
Fran- To- inches
5 . 6 12 -
6. 11 60
11 1 29
718 ke
18 e 52
e _26' 39
26 28 19
28 1R 10
3L 36 12
6 b 12

koga

Hole B-16 (Cont.)

Description
Same rock and mineralization as O to 5.

In first 28 inches dark reddish and greenish gray,

impure quartzite, Greenish tinge, caused by
chloritization of biotite, unevenly splotches the
rocke Praminent quartz veinlet parallels length
of core. Rest of core medium dark grayish green,
‘siliceous chloritic hornfels, well brecciated and

- recemented with quartz. Contains one poor con-
centration of chalcopyrite and poor disseminaticns
of pyrite, some smithsonite. .

Medlum greenish gray, slightly chloritized quartzite,
in part well -brecciated and recemented with quartz
and .chlorite; contains, ane heavy, other poor,
«concentrations of pyrite with same chalcopyrite.

.In part medium dark grayish green chloritic hornfels,

in part dark reddish to greenish gray, impure
quartzite. In part well brecciated and recemented
and transected with quartz. Contains one feir. to
- good .concentration of pyrite with minor chal- '
copyrite and smithsanite, otherwise poor. dissemin=
ations and seams of pyrite, trace of sphalerite.
Mediun dark grayish green, chloritic hornfels, in
part siliceous, strongly brecciated and recemented
with quartz and chlorite. Contains poor to good

s conoentrations of pyrite with minor chalcopyrite,

- sphalerite, and smithsonite as filling and re-
placement in breccia matrix.
Medlum greenish gray, chloritic quartzite, in part
. highly chloritic hornfels, brecciated and re-

.' cemented with quartz and chlorite. Toward bottam

of secticn. core broken in small fragments showing

" Sane slickensides. Cantains some poor concentra-
tions of pyrite with minor chalcopyrite and
sphalerite, scme limonite. Core includes same
fragnents of dark reddish gray quartzite.

Core broken into fragments, same altered end clayey,
other dark grayish green, chloritic hornfels, and.
dark reddish to greenish gray, impure quartzite,
Contains sparse pyrite and chalcopyrite.

Medium to dark greenish gray, chloritic hornfels
and quartzite in broken fragments, Trace of pyrite

Medium dark greenish gray, impure quartzite, slightly

~chloritized, altered, and broken into fragments.
Contains sparse pyrite.

Seme a8 31 to 36, .in part chloritic hornfels, broken
into fragments. Trace of pyrite. " Charascter of
rock -and nature of core from 25 to L4l indicates
fracture or fault zone.
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Core
Footage recovery,
Fran- To- inches .
o k6 19
| 6 5L 33
. _
| a6 2
| ) '
| 56 - 61 19
[ . :
| 61 | 63 19
‘ 63 66 25
] 66 69 52
6 T 22
T . 3
v 078 29
' B 8 3
8 & 3l
.8 9 48
| |
| 90 95 .30

Log2

Hols B=16 (Cant.)' .

o

Description

Med,lum light gray and reddish gray quartzite, tran- '
sected by thin quartz veinlets end faint seams of

pyrite.

Light reddish- gray quartzite, slightly brecc:l.ated
arid transected by thin quartz veinlets. Contains
trace of pyrite, chalcopyrite, and pyrrhotite,

Light greenish gray quartzite, broken into fragments,
with one fragment of chloritic hornfels, Contains
thin seam of pyrite. '

-Light reddish gray quartzite, transected by few thin

velnlets of quartz and seams of pyrite.

Medium light greenish end reddish gray, slightly
chloritized quartzite., ~Contains ane concentration
of fine grained biotite, thin seams of pyrite.

Mediuwn greenish and reddish gray chloritic quartzite,
brecciated and recemented with quartz and chlorite.
Contalns traceé of pyrite and chalcopyrite. ’

Medlum ‘derk grayish green, chloritic quartzite and
hornfels, brecclated and recemented with quartz
and chlorite. Contains one fair concentration,
sane poor seams, of pyrite with minor chalcopyrite

~ and smithsonite, trace of sphalerite. _

Seme as 66°to 69. Contains sparse pyrite and chal-~
copyrite, film of molybdenite along seam.

Dark grayish green, chloritic hornfels, in part

highly siliceous, well brecclated and recemented
with quartz and chlorite. Contains poor to good
concentrations end seams of pyrite with less chal -
copyrite, minor smithsonite.

Medium greenish gray quartzite, sauevhat chloritized.
and brecciated, end recemented with quartz and
chlorite., Contains one good concentration of
pyrite with abundant chalcopyrite,

Seme as T4 to 78. Contains sparse pyrite and

~ chalcopyrite. ‘

Medium reddish to greenish gray biotite quartzite )
“slightly chloritized throughout in irregular
patches, and but slightly brecciated., Contains
sparse pyrite,. aie minor spot of sphalerite,

. Light to medium dark grayish green chloritic quart;

zite and hornfels, brecciated and recemented with
quartz and chilorite. Contains poor to fair con-
centrations and seams of pyrite with minor chal—
_copyrite, sphalerite, and smithsonite.

' 'Medium gray and medium light reddish. gray quartzite,

only slightly brecciated, Contains faint seams of
pyrite. '
- 55 -





Hole B-16-(Cont.) -

Core

Footage recovery, S
From- To-  inches © Description -

93 98 = 60 °  Seme as 90 to 93, Trace of pyrite, ‘pyrrhotite, and

chalcopyrite. =
98 100 18 First 4-1/2 inches anhedrel, massive, white vein
: ' - .quartz.  Rest same as 90 to 93%. Contains trace

s . - of chalcopyrite and pyrite. o

100 105 29 . - Meddum light reddish and greenish gray quartzite,

slightly chloritized; and less medium dark
greyish green, chloritic hornfels. Well brec-
. clated and recemented with quartz. Contains sparse
pyrite and smithsonite.
105 -110° L7 Medium greenish gray, chloritic quartzite except
" for last 8-inches of medium reddish gray quartzite.
Well breocxated and recemented with quartz, Con-
tains fair to good concentratlons of pyrite, with
- trace of chalcopyrite.
110 113 - 24 . Mediwm' greenish gray, chloritic quartzite, well
' i ‘ brecciated and recemented with quartz., Contains
. one poor conoentration of pyrite with trece of
: ’ : ' chalcopyrite,
115 118 32 Smae as 110 to 113, Contains poor tofair,can-
' I . -centrations of pyrite, one fair seam of molybde-
‘nite, trace of chalcopyrite.

118 121 19 . Seme a8 110 to 113. Contains one good concentration
: : of pyrite.
121 124 20"  Same as 110 to 113, jin minor part chloritic horn-

fels:, Contains poor to good concentrations of
pyrite and chalcopyrite, minor smithsonite, trace
. of sphalerite.
12k 128 29 . In part same as.110 to 113, in part chloritic horn-
' ' o fols, and in part medium reddish gray quertzite.
Core broken into fragments., Contains one fair
- concentration of pyrite with minor chalcopyrite.

128 130 21 Same as 110 .to 113, Contains sparse pyrite except
: for one fair concentration,.
130 135 19 Seme as 110 to 113. -Barren. , -
135 139 46 . Seme as 110 to 113, . Contains tracé of pyrite.
139 1lhe 17 Medium light reddish and greenish gray quartzite,
' o . slightly briecciated, Contains sparse pyrite.
lk2 . 146 . 300 - Mediwn greenish gray, chloritic quartzite, well

. breccidted and recemented with quartz. Contains
one -poor-concentration of sphalerite, several poor
S . concentrations of pyrite with minor chalcopyrite.
146 150 . 22  Medium light reddish and greenish gray quartzite,
L - S sanewhat brecciated and recemented with quartz.
Contains thin seams of pyrite with trace of galena.,

14092 L6 -





‘Fole B-16"( Cont.)

Core
Footage recovery, L L .
Fran- To-  inches ~ - -Description o
150 ¢ 155 = 26 . Same as 146 to 150, Contains one fair concentra-
S . tion of pyrite with minor chalcopyrites
155 160 = 29 ‘Seme’ as 146 to 150.  Contains few poor concentrations
‘ ' I : of sphalerite,. llttle_galena, sparse pyrites and
. : chalcopyrite,. ' ,
160 165 ke Medium greenish gray, medium grained chloritic
: quartz granulite, in part highly chloritic, well
brecciated and recemented with quartz. Contains
“ poor to fair concent:rat:.ons of sphalerite, trace
» : of 'pyrite,
165 170 - 40  Light reddish to greenish gray, medium grained
' ’ ' - clayey-ch;!.orlmc quartz granulite. Trace of
o - : chalcopyrite. '
170 175 11 Medium light to dark reddish gray, medium grained,
e . impure quartzite. Barren.
175 180 k2 Light reddish gray, medium grained quartzite.
Barren. _
Hole Hole B-17

Location. 10,157 N.,. 10 184 E, - 700 level .  Dip: =45 .
E’l.evation of collar. ),069 A . Bearing: S. 10° E.
Depth: '8 feet - o ' '

* Core"
Footage - recovery, ; ' "
Fram- To- inches . Description |
0 -5 " 50 . . Medium greenish gray, chloritic quartz conglomerate,
e N . samevhat brecciated and recemented with white
quartz and chlorite. Contains one poor cancentra-
tion of pyrite and sphalerite y Otherwise faintly
. disseminated with chalcopyrite and pyrrhotite.
5 T e bame as 0 to 5.  Barren except for trace of pyrite,
o ) chalcopyrite, end pyrrhotite. "
T 10 . 30 Same as O to 5, as well cemented as quartzite.

Barren except for trace of pyrite and pyrrho-
- tite, little smithsonite. .
10 15 50 ' Flr.st 29 dinches same as 0 to 9y slightly nore
o CthI'l'blC. Rest of section medium to medium dark
greenish igray, medium grained chlorite. quartz ;
granulite, slightly brecciated and recemented with
quartz, in part samewhat altered to clay minerals.
Contains e fair concentration of pyrite with
minor sphalerlte and .chalcopyrite, otherwise only
traces of pyrlte and chalcopyrite.
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Core
Footage recovery,
Fram~ To=- inches
5. 20 .. 59
20 2 36
25 28 60
28 3 ok
335 b2
35 36 >
38 b3 60
k3 b7 38
bt 50 .
0 55 60
55 6o 6o
4092

. Hole B-17 (Cont.)

. Description '
First 9 inches seme as latter part of 10 to'15.
" Rest of ‘section medium greenish gray, chloritic
quartz conglqmerate, sanewhat brecciated and re-

- cemented with quartz and chlorite,  Contains poor

disseminations of pyrite, pyrrhotite, and chal-
copyrites

Same as latter part of 15 to 20, slightly more

~ chloritic. Contains poor to fair disseminations
of pyrite with minor chalcopyrite and pyrrhotite.

In part same as latter part of 15 to 20, in part
mediun greenish gray, medium grained, chlorite
quartz granulite. Conteins one fair concentration
of pyrite, poor disseminations of pyrite, sphaler=
ite, and chalcopyrite,

Seme as 23 to 28, Contains poor to fair dissemina-
tions of pyrite with trace of pyrrhotite, and
sphalerite. :

Medium greenish gray, chloritic quartz conglomerate,
brecciated and recemented with quartz and chlorite.
Contains few poor disseminations of pyrite, trace
of pyrrhotite and chalcopyrlte.

4;Med1um greenish gray, medium graired chlorite quart°

granulite. Few fragments., Trace of pyrite.

Medium to medium dark greenish gray, highly -
chloritic quartz conglomerate, brecciated and
recemented with quartz and chlorite. Contains
faint to poor disseminatioms of pyrite, sphalerite,
trace of pyrrhotite, and chalcopyrite.

. Medium to medium dark greenish gray, medium grained,

- chlorite quartz granulite, in part altered to
- clayey minerals, slightly brecciated and recemented
‘with chlorite and quartz. Contains poor con-

. centrations and seams of sphalerite, galena, and
‘pyrite, trace of chalcopyrite.

Seme as 43 to 47. Contains poor concentrations and

" ‘Beams of sphalerite’ and pyrite, with minor :chal=-.
copyrite.

Medium light to ‘dark reddlsh gray, fine to medium
grained, impure quartzite with faint seams of
pyrite and chalcopyrite.

Seme as 50 to 55, in part slightly chloritized along

- seams., Contains few poor seams of pyrite with
ninor sphalerite and chalcopyrite.

Same as 50 to 55, in part slightly chloritized and
transected by thin -quartz veinlets. Contains one

" poor: eoncentration of pyrite, faint seams of pyrite

with minor sphalerite, chalcopyrite, and pyrrhotite.
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. Hole B-17. (Cont:)

‘Core
Footage recovery, _ L S ,
From- To- 1inches ©° 7 Description S T

65 " 70 60 First 12 1nches dark reddish gray hornfels con-
o R ',7ba1n1ng Tine dissemlnatlons of pyrite and pyrrho-
tite. Rest of section altered to medium green=
ish gray, clayey-chloritic hornfels, somewhat
broken and recemented with chlorite., Contains one
heavy cancentratiqn other fair seams of pyrite
, - : with sphalerite..
70 T+ 33 Sane as latter part of 65 to 70, generally more
B “altered and scmewhat sheared in part. = Contains
poor seams of pyrlte w1th minor sphalerite and
‘ P - "~ chalcopyrite.
b T .34 .- Seme es latter part of 65 to 70, in part somewhat
* © ‘sheared and broken,  In part, and as. inclusions,.
- unaltered dark reddish gray hornzels. Contains-
. poor seams' and disseminations of pyrite and.
, | - sphalerite, trace of chalcopyrite.
7.8 16 . Medlum dark reddish gray hornfels,’ transectcd by few
e g : “'quartz veinlets and- in part altered to chlorite.
o ' ‘Trace of pyrite. -
80 8 L5 Medium light greenish gray, medium erained, impure .
- ' quartzite , Slightly chloritic. Contains few faint °
: _ . " seams of pyrite and sphelertie.
85 81 - 2L Mediun light reddlsh and greenish gray to dark
, “reddish gray, fine to medlum grained, impure quart-
the. Barren. s ‘

dole B 18
Location: 10, 158 N., lO 184 ‘Bo - 700 level Dip: -759°:

Elevation of collar. 5,069 4 ' 4 Bearing; S. 10° E.
Depth: 140 feet - : s ‘

< _Core .
Footage - 'recovery, . .. S
Fram- To- inches o -Description
o - 2 17 ' Light. to medium greenish gray, chloritic quartz
o+ oo . ‘conglomerate, sdmewhat brecciated and recemented
s - with quartz and chlorite. Contains poor dis-
semlnutions ‘of” pyrlte and chalcopyrite.. _'
2 5 - 35 'Same as’ 0 to 2, in part highly chloritic, Contains
S © . podr 1o falr dlsseminations of pyrite with minhor
.. : ohalcopyrlte.
5 9 k6 ‘Seme as 0 to 2, in part as well cemented as quartzite

antannu poor to faint disseminations of pyrrhotite,
pyrite, and clialcopyrite. .. : . .

o

4092 =59 -





Log2

: Core
Footage recovery,
From~- To~ inches
9 12 .23
1216 A
il6_f;:.21 i 23
21 .25 b8
25 30 50 -
0. 0% . 5%
350 39 38
Ll Ly 20
47 52 24
52 51 13
57 60, -9
60  63. .. 1k
68., . 4-_7‘1 .34
R TR Y
T4 11 30

.. Hole B-18 (Cant.)

e - Description .

Seme as O to 2, in part altered to clo.yey rock.
Contains faint-disseminations of pyrites

Seme as 0 to 2, in part more chloritic, well
brecciated. Contains one good concentration,
faint dlSSCHlL_l&‘ClODS of pyrite and chalcopyrite.

Same a8 0 to 2, well brecciated, Contains cne
falr concentration of pyrite with minor chalco=
pyrite.

Medlum light to derk greenlsh gray, ‘medium grained,
‘chlorite quartz granulite, well brecciated end
recemented with quartz snd chlorite. Contains
one fair concentration of pyrite and chalcopyrite
with minor gphalerite in scams,.

Light greemsh gray, medium grained quartzite.
'~ Contains few poor to fair concentrations of pyrite

© with faint seams of chalcopyrite,.

- In part same as 25 to 30, in part medium greenish

gray, medium grained, chlomte quartz granulite,
brecciated and recemented with quartz and chlorite.
Contains faint dissemination of pyrite.

' ~ Medium greenish gray, highly chloritic quartz con-

glomerate, somewhat. brecciated and recemented

. with quartz and chlorite. Contalns few poor
concentrations of sphelerite,

Seme as 35 to 39. Contains faint disseminations
of pyrlte, sphalerite s and chalcopyrite.

Seme as 35 to 39. Contains faint disseminations of
ryrite, sphalerite, and chalcopyrite.

First part same as 35 to 39, latter part medium
light greenish to reddish gray, medium to fine
grained impure quartzite and homfels. -Trace
of pyrite and sphalerite. B

Seme as latter part of 47 to 52, altered soft and
clayey, broken in fragments.. . Characterlstiu
fault gouge. Berren.

Med:.um light greenish gray, med.ium grained, clayey-
chloritic quartz granulite, broken in fragmentsi

. Barren, Probable fault zone 52 to 604

Seme as .57 to 60. Barren;

- Seme-as 57 to 60, Barren. ‘
‘Medium llg,ht to dark reddish gray, fine to ‘medium

grained impure quartzite. Contains one faint
_dissemination of pyrite..

Seme.as 68 to 71, Trace of pyrite, molybdenlte ,

o cha.lcop,yrlte. .

Medium light reddish gray, medium grained impure
quartzite, Barren, :
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Core
Footage recovery,.
Fran- To=- inches
17 & 46
a 8 12
85 88 e
88 91 13
91 9k 11
ok 96 9
96 98 12
98 100 5
100 103 T
105 105 9
105 108 2l
108 113 30
113 117 15
117 @ 120 13
120 125 55
125 130 60
130 132 9
132 | 135 . 28 ..
135 1ho. 46.
4092

Hole B-18 (Cont.)

Descrigtion

Seme as T4 to 77, in part slightly chioritizedy

Contains one faint seam of chalcopyrite, film of
nolybdenite.. ‘

Same as T4 to 77, in part slightly chloritized.-
Trace of chalcopyrite and molybdenite.. ’

Mediun light reddish to greenish gray, medium grained
impure quartzite. Trace of pyrite.

Same as 85 to 88. Barren.

Same as 85 to 88 except fine grained and somewhat
brecciated and broken ’ and recemented with quartz.
Trace of pyrite.

Medium dark reddish gray, fine grq.lned impure quart-
zite, slightly chloritized along seams. Films of
pyrite.

Frognentary but consists of medium to dark red.dish
gray, fine to medium grained impure gquartzite,
in part slightly altered to chlorite, slightly .
brecciated and recemented with quartz. Contains
two spots of sphalerite..

- Medlum gray, medium grained quartzite., Barren.

Medium light red.d.ish gray, medium grained quartzite. -

Barrens

Medium light to dark reddish gray to gray, medium
grained quartzite. Barren.

Same as 103 to 105. Trace of pyrite and chalco-
pyrite,

Same as 103 to 105, except fine to medium grajned..
Conteins faint pyrite and molybdenites -

Medium gray and medium dark reddish gray, fine to
medium grained guartzite. . Faint pyrite. .

Same ag 113 to- ll?, transected by thin quartz and
chlorite veilnlets. Barren..

Mediun dark reddish gray, fine grained, biotite
granulite and hornfels, transected by numerous
thin quartz veinlets. Trace of pyrite. -

Light greenish gray and medium light to dark reddish
gray, fine to medium grained quartzite, transected
by thin guartz veinlets. . Contains trace of pyrite
and. chalcopyrite.

Medium light gray, medium grained guartzite, Barren. .

Same as 130 to 132, slightly altered to clayey
minerals in inter-granular spaces, . Few chlorite
seams« - Contains one poor concentration of pyrite,
otherwise barren.

Szme as 132 to 135. Contains few poor to fair seams
and pockets of pyrite, trace of sphalerite and
chalcopyrite. -
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