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COUNTY: ACOUNTRY: STATE : NAME OF PROPERTY:
CUSTER USA IDAHO (EMPIRE MINE> Mac Ka7 Copper
DISTRICT OR AREA: METALS: ACCOUNT NUMBER: NUMBER: |
Cu, Ag,.Pb,
ALDER CREEK | > Au, Mo 1002 95

GENERAL DESCRIPTION:

Base—-precious metal mineralization in
tactite zones., Well developed mining area
on mountain west of Mackay. Three princi-
pal ownerships. Attractive copper tactite
possibilities

EXAMINED BY: P Eimon & C. Chase
DATE:  May 20, 1971

BRIEFED BY:
DATE .

STATUS! Recommended for further
investigation

TYPE OF DEPOSIT: Tactite copper & limestone
replacement base metal

GEOLOGY

Granite stock intrudes Brazer limestone
(Mississippian). Stock has marginal facies

that have created extensive zone of contact
metamorphism in area of Empire Mine.

of ls in granite.

of granite porphyry and numerous later dikes

Tactite zones are along contact and in blocks

LOCATION: 5 miles SW of Mackay, Idaho.

ELEVATION: 6000' to 9000'

LAT: 43° 53' 30" LONG: 113° 41' W
ACCESS:  Dirt road leads SW from
Mackay to mining area. Mackay
S)%g). Sg? r‘gggched by hiwy Alt 93 and

DEVELOPMENT: o iensive operating:
Empire — 100-TPD mill (sulfides).
Horseshoe — under development.
USSM properties = open pit

now idle

MINERALIZATION: Copper occurs along and in

tactite masses as pipes ? or irregular bodies |
Ores - chalcopyrite, pyrite and pyrrhotite in
granular garnet, deopside and calcite. Also
magnetite, fluorite, sphalerite, molybdenite,

PROPERTY & OWNERSHIP: See property mar
in Essex files
(1) U.S. Silver & Mining Corp.
Robert Pinder, President
500 Boston Bldg.
Salt Lake City, Utah

specularite and scheelite.
= Chrysocolla, malachite.

Oxide Cu minerals

(801) 521-7114
(2) Honoluly Mining Corp ? Empire
(8) Joe Ausich, Mackay

GEOPHYSICS:

Limited. AMAX reportedly did some I.P.

AERIAL PHOTOGRAPHS:
9-19-60 11:54 CSS-1: 19000

CVvQ - 8W - 97
(borrowed from R. Pinder)

GEOCHEMISTRY:

TOPOGRAPHIC MAPS:

Mackay Quadrangle (15 min)
1/62,500 USGS 1960

MAPS 8 REPORTS:
See Essex Files

MINERAL PROSPECT

ESSEX INTERNATIONAL, INC.

1704 WEST GRANT RD., TUCSON, ARIZONA 85705
PHONE (602) 624-7421

DEPOSIT DATA SHEET

BY:

Paul Eimon

DATE: May 21, 1971




NAME OF PROPERTY:
EMPIRE

NUMBER:

REFERENCES: USGS open file report, geology of the Empire Copper Mine near Mackay ,

Idaho; F.W. Farwell & R.P. Full 1944,

22p + 48 maps and sections.

Geologic Map of the Mackay Quadrangle, south-central Idaho, by W.H. Nelson

and Clyde P. Ross, Map I-580, USGS,

1969

PRODUCTION & RESERVES
First operated in 1884
1901-1942 produced 55,000,000 lbs Cu
98% of this prior to 1931.
Several million lbs. Pb from Neigh-
boring Pb=Zn deposits

SAMPLES:
See Essex collection.
Chase samples for metallurgical testing
(oxide Cu).
Eimon samples for mire ralogy.

METALLURGY:

Oxide Cu — Pb - 3n deposits in oxide
zone. Oxide Cu ores difficult to leach
due to high lime content and clays.
Tactite & replacement sulfide ores
easily amenable to flotation methods.

ENGINEERING :

FACILITIES:

Mill at Empire 1100 level in good con—
dition (100 TPD). Equipment at USSM
open pit in terrible condition (est.
value $100,000). Power at mine area

EXPLORATION POSSIBILITIES: 5-25 million ton
oxide Cu target for open pit mining.
Deeper unknown sulfide possibilities in
tactites or igneous intrusives,
District should be investigated if property
position is possible,

ADDITIONAL INFORMATION OR SKETCH MAP:




TO3 Howard Lanier , May 23, 1971
FROM: Paul Eimon

SUBJECT: USSM Properties, Empire Mine,
Custer County, Idaho

On May 19-20, 1971 Clem Chase and I visited the USSM
Mine, the Empire Mine, and the Horseshoe Mine of the Adler Creek
district, Custer County, Idaho. Essex's interest in the district was
generated by a contact from Robert Pinder, President U.S. Silver
and Mining Corporation and study of published and file information
on the area,

; These properties, hereinafter called the Empire Mine, lie
five miles SW of the town of Mackay Mountain on the flanks of White
Cloud Mountain. These mines have produced Cu, Pb, Zn, Ag, Au
from tectite and replacement ores in the Brazer limestone.

The Empire Mine has a long history of development, mining
and promotion. Production to 1942 totalled 65 million lbs. of copper,
Ownership is now divided between the U.S. Silver and Mining
Corporation, the Honolulu Mining Corporation, and Joe Ausich of
Mackay, Idaho. The USSM has tried to develop an acid leach
operation north of the Darlington shaft. This operation is a failure
and USSM is seeking financing. Honolulu Mining Corp. (Empire
Mine) has its mine leased to Ivey of Mackay, Idaho, who is operating
a 100 TPD sulfide mill at less than capacity. It is reported that Ivey
cannot sell the sulfide concentrates he is presently producing.

Geology

Attached is a data sheet and the USGS map of the area.
Further data is in the Essex files, Rock type samples are in the
Essex Tucson collection.

Epploration Possibilities:

Oxide Tactite Ores

A rough estimate gives a target of 5-25 million tons at .5
to .8% Cu with possible high acid consumption. Clem Chase is
making studies on acid consumption for oxide ores already mined
by USSM but not leached. The possibilities of the oxide ores are
questionable due to the economics of high acid consumption.

g S



Sulfide Tactite Ore

Considerable production has come from irregular bodies
of sulfide mineralization in the tactite zones at Empire. Projection
of these zones downwanrd plus general porphyry copper possibilities
indicated by quartz monzonite and molybdenum mineralization gives
interesting exploration potential to the Empire area.

Further investigation of the geology and property acqui=-
sition possibilities is recommended.

Paul 1. Eimon
PIE :td



11 June 1971

Mr. Robert J. Pinder

U. S. Silver Mine Corporation

500 BEoston Building :

Salt Lake City, Utah 84111 o :

- Dear Eob:

I am sorry that [ was unable to reach you on the telephone 'Eoday. This

letter will have to suffice as 1 am unexpectedly going on a f’oreign trtp v

for two weeks, leaving tomorrow,

We are mailing under separate cover, copies of the Ander*sbn Prill
results. I will be forwarding further mfor'matton as per your
reQuest when I return from my field trip.

Early in July, we hope to have Mr. Kennéth Jones s Chief Geologist,
Essex International, Incorporated, in the general Empire area to
collect further geologic and exploration data for us. Our present
review of the Empire data does not indicate a firm enough target

to justify heavy option expenses. [ have given Ken Jones your
address in Salt Lake City and Taylor's address in McKay. 1

will call you when I return from this trip. Best regards,

Very truly yours,

- ESSEX INTERNATIONAL, INC.

Paul I. Eimon
Manager of Exploration

PIE:jbg

ccr H. uinter]
K. Jones
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INFORMATION SERVICE

GEOIOGICAL SURVEY

For release NOVEMBER 14, 19i4L

GEOLOGY OF THE EMPIRE COPPER MINE, NEAR MACKAY, IDAHO

The Eapire copper mine, principal mine in the Alder Creek mining district,
White Knob Range, Custer County, Idsho, was studied during 1942 and 1643 by the
Geological Survey of the Department of the Interior. A detailed report by F. W,
Farwell and R, P, Full, accompanied by L5 plates showing surface geology of an
area approximately 12 square miles in size end meps and sections of the mine, has

been released for public inspection in the open files of the Geological Survey .. .
in Washington, D. C., and the regional offices in Spokane, Wash., and Salt Lake _ ..

City, Utah, Survey Director W, E, Wrather reported today to Secretary of the
Interior Harold L. Ickes. A copy of this material is also available for consul-
tation at the Idaho Bureau of Mines and Geology, Moscow, Idaho,

The Empire mine has yielded more than 27,5C0 tons of copper since 1901, rost
of the production being prior to 1931, Other mines in the district have been
producers primarily of oxidized lead-zinc ores. The coppcr and lead-zinc depos-
its are located along the margin of a granite stock, -vhich has been intruded into
Brazer limestone of Mississippian age. The copper deposits are irregular, pipe-
lilce bodies, which commonly lie along the margins of tactite masses in contact
with marble.

Indicated and inferred sulfide reserves, based largely upon drilling and
. mine sampling by the Buream of lMines in 1943, are estimated by the Geological
Survey to be 23,370 tons of ore averaging 2,67 percent of copper., Geological
studies ind.cate that the possibilities of finding additional ore bodies at the
Empire mine are very good. Appropriate recormendations for exploration are made.

P ,N. 101872
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¢ GEOLOGY OF THE EMPIRE COPPER MINE NEAR MACKAY, IDAHO

by

F. W. Farwell and R. P. Full
SUMMARY

‘The Empire copper mine, principal mine in the Alder Greek mine
"ing district, is situated in the 'Jhite Knob Range, about six miles by
road southwest of Mackay, in southeastern Custer County, Idaho. Mackay
is the terminus of a branch of the Union Pacific Railroad and is also
accessible from the north and south by U. S, Highway 93-A.

The Eapire'mine was first operated in 1884, and from 1901 to .
1942 yielded over 55,000,000 pounds of copper. Over 98 percent of this
yield was produced prior to 1931, Several million pounds of lead have
been produced from neighboring lead-zinc deposits which have not been
developed so extensively as the coprer deposits. A carload of tungsten
ore was shipped from the Empire mine in 1942,

The COpper'and lead-zinc deposits are located along the margin
of a granite stock, which has been intruded into the Brazer limestone,
of Mississippian age., Near the Empire mino the stock has a marginal
facies of granite porphyry and an extensive zone of contact metamorprhism
has been developed in the adjacent limestone. Tongues and dikes of gran=
ite porphyry transect the limestone, and several large blocks of lime-
stone are wholly included within the granite porphyry. Irregular masses
of garnet-diopside rock, or tactite, lie within the granite porphyry and
along the contacts of granite porphyry with toncues and blocks of lime=
stone, The tactite was produced by contact metamorphism, after the gran-
ite porphyry had crystallized, Most of it formed from limestone or mar-
ble, although some tactite replaced granite porphyry.

The copper deposits are irrepular, pipe-like bodies which com-
monly lie along tho margins of tactite masses in contact with marble;
sorme ore bodies lie entirely within tactite, A few of the larger ore
bodies have been mined through a vertical extent of 400 feet or more,
Many of the pipes do not cron out at the surface. The copper ores are
composed of chal¢opyrite, pyrite, and pyrrhotite in'coarsely granular
sarnet, diopside, and calcite, lagnetite, fluorite, sphalerite, molyb-
denite, specularite, and scheclite are less widely distributed. The cop=-
per ores have been deeply oxidized by ground waters, Chrysocolla is the
Principal supnergene copper mineral,

Most of the lead-zinc deposits are veins whose hynogene minerals
consist of galena, marmatitic sphalerite, pyrite, and some chalcopyrite,
Oxidation of these deposits has also been extcnsive, yielding cerussite,
smithsonite, and calamine as the principal products.

o i g
-y e



2.

Becausc of the irrecgular distribution and character of the cop-
per ore bodies, considerable exploration is necessary in order to develop

orec reserves in advance of mining,

In recent years ore has been extracted

nearly as fast as it was found and present reserves of sulphide ore are
small. Indicated and inferred sulphide ore reserves, based largely upon
drilling and mine sampling by the Bureau of Mines in 1943, are estimated
by the Geological Survey to be 23,370 tons of ore averaging 2.67 percent
copper. ‘Reserves of oxidized ore cannot be closely estimated, but per-
haps 100,000 tons or more of chrysocolla ore exists which is too low in
grade for direct shipment to the smelter or treatment by present methods

of beneficiation.

The geological studies indicate that the possibilities of find-
ing additional ore bodies at the Empire mine are very good., Thorough ex-
scarch for new tactite masses are

sugrested. Specific recommendations for exploration are made and indi-
the report. It is recommended also

that other mineralized areas around tle granite stock be prospected and
search made for possible undiscovered deposits,

ploration of known tactite bodies an

cated on the level maps accompanying

INTRODUCTION &

The HEnpire copper mine, principal mine of the Alder Creek Mining
district, is situated in the Vhite Knob Ranre in Custer County, Idaho,

about six miles southwest of the town of llackay,

The mine was investigated

by geologists of the Geological Survey during 1942 and 1943 in order to

ather information on the nature of the ore occurrences which could be used
e

by the mine operators as guidance in search of additional ore reserves,

The surface geolory was mapped on topographic base maps prepared from aeri-

al photographs, and the accessible levels of the Empire mine were mapped

in detail; drill cores were also logged,

To furnish a broader setting,

the general geology of an area approximately twelve square miles in size

>

surrounding the Empire mine (designated the Mackay district in plates 1
and 2) was mapped in less detail, and a number of smaller mines and pros-
pects were examined, The scnior author spent thirteen months at Mackay,
accompanied by C., N, Bozion for nearly eleven months; the junior author

was with the party in the field for threce months.

The authors worked on

the report for four months in the Spokane office of the Geological Survey,

From December 1942 until Scptember 1943, Bureau of Mines Project
1406, under the supervision of John . Taber, operated in the Empire mine

concurrently with the study of the Geolorical Survey.

Twenty-one diamond

drill holes, totaling 3,863 feet, were drilled from underground stations:
nearly 400 mine and dump samples were taken; and new transit surveys were

run in different parts of the mine.

The Bureau of Mines!

assays were used

exclusively in the estimation of ore reserves made by the Geological Survey,
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The ore dcpoaitﬂ of the Mackay district wero first described by
Kemp and Gunther, l/ who pointed out that the deposits orcurred in a con<
tact metamorphic zone. Umpleby ¢/ discussed tho deposits in more detail,
and in his Professional Paper gave a rcconnaissance trcatment of the geol-"
ogy of the gurrounding area, In 1930, ?osu.g/ wrote briclfly on the Impire:
and adjaccent mines when the Empire minc had neurly rcachecd its present '
state of deveclopment,

A number of private geological and engincering reports were made
available to the authors by the management of the IEmpire mine. The geco-
logical information includes maps of examinations made by peologists of
the International Smelting and Refining Company during 1923-26 and April
1942, and maps by geologists of the American 3melting and Refining Company
in Janudry 1942, Tho present authors have drawn on theso earlier maps for
the geology of mine levels which are no longer accessible, The engineer-~
ing reports werc written by Morton Webber of New York, N. Y, irn 1919; H. L.
Batten of Vancouver, B. C. in 1929; and J. Ray Vleber, prescnt supcrinten=- -
dent of the miney in 1940, J

The authors wish to cxpress their deep gratitude to the officers
of the Mackay Exploration Company, particularly Mr. J, Ray YWeber, for their
wholehearted cooperations Thanks are due to Mr, J. W. Taber and Mr, S. H,
Lorain of the Burcau of Mines for interchange of information. The authors
owe sincere gratitude to many of their colleagucs on the Geological Survey
who guided and aided the field studics and thc preparation of the report.’

MINING INDUSTRY

lMackay, with a population of about 700, is the principal secttle-
ment of the Alder Creek mining district, The town is the terminus of a
branch line of the Union Pacific Railroad which connects with the Pocitello-
Butte division at Blackfoot, ninecty miles to the southeast (sce index map,
pl. 1), and is also scrved by U. S. llighway 93-A, one of the major north=-
south highways, MNackay lies in the broad valley of the Big Lost River at
an clevation of 5,900 feet. The White Knob Range riscs to the southwest
and the rugped Lost River Range lics to the northeast of Mackay. A few
miles west of the Empire mine, White Knob recaches an clevation of 10,533

17 Xemp, J. F., and Gunther, C. G., The Waite Knob Coppcr Deposits,
Mnckay, Idaho: Am, Inst. Min. Ene. Trans,., vol. 38, pp. 269-296, 1508,
2/ Umpleby, J. B., The Genesis of the Mackay Copper Deposits, Idaho:
TLiconomic Geolory, vol, 9, pp. 307-358, 1914, ' '
Umpleby, J. B., The Geolory and Ore Deposita of the Mackay Revlon,
Idaho: U. S, Geol, Surv. Prof. Paper 97, 1917.
3/ Ross, C. P., Geology and Ore Dopoults of the Scafoam, Alder Creck,
Tittle Smoky, and Willow Creck Mining Districts, Custer and Camas Countles,
Idaho: Idaho Bureau of Mincs and Geology, Famphlet 33, pp. 7-18, 1930,
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feot and Mackay Peak an elevation of 10,276 fect., The district is not
heavily forested and gencrally the southern and southwestern slopes are
treeless. The only nerennial stream near the Eapire mine is Cliff Creek,
which heads against the saddle between Mackay Pecak and White Knob and

flows ecasterly into Big Lost River.

Tho oldest and most important mine in the district is the Empire’
copper mine, which was first operated about 1834, Other mines in the
neighborhood are the lHorscshoc, VWhite Knob, Blucbird, Grand Prize, and
Champion mincs; numecrous prospect pits and adits arc scattered over the
hillsides,

In the carly days of the Empire mine high-crade oxidized ores
were mined from open cuts and treated locally in a small snelter. From
1899 to 1907 the mine passcd through a pceriod of over-capitalization and
mismanagenent,  The Empirce Copper Company acquired the property in 1907
and operated almost continuously until 1921, shipping crudc orcs to Salt
Lake smelters. The company paid handsome dividends but apparently toward
the end of this Period too 1little attuntion was dirccted to underground
development and the maintcenance of rescrves. In October 1921, the Idaho
Copper Company succceded the Enpire Copper Company and installed the pres—
ent mill and tramway. Milling begar in 1924, only thce low-grade sulphide
orcs averaging about 2.8 percent copper being trecated;, and both concen-
tratcs and crude orcs were shipped to Salt Lake siclters until operations -
ccascd in 1930, TFrom 1928 until August 1930, the minc was worked by Mace— .
kay Mctals, Inc. which wont into voluntary rcceivership in 1931, at which -
time the patented claims were taken over by Custer County. A small amount
of crude ore was produced by lessoces in 1935-1937, The Mackay Exploration
Company, prescnt operators of the minc, took over the property in 1939
under lecasc and bond agrecments with Custer County and with Mackay Metals,
Inc,

According to Unplcby, ﬁ/ operations on a largc scale at the Em-

pire mine were started in 1901. The production sinco then is shown in
Table 1; previous production is not knovm.

The other mincs in the distriet have primarily been producers of
oxidized lead and zinc ores, The lHorscshoe mine, which lies one and a
.quarter miles northwest of the Emvire mine, has yvielded principally lcad
orcs from oxidizcd orec bodics in the upper part of the mine. Zinc occurs’
in both hypogene and superpenc orcs, but has been only slightly exploited,
The preduction of the llorscushoc minc for the period 1916-~1928 is shown in
Table 2, which has been taken from Ross.-g/ lirss R. A, Strunk of Mackay
is owner of the Horseshoe mine,

E? Umplcby, J. B.,. Geology and Ore Deposits of the Mackay Region, Idaho:
Us S. Geological Survey, Prof. Paper 97, p. 13, 1917,

5/ Ross, C. P., Geology and Ore Deposits of the Seafoam, Alder Creek, Lit-
tle Smoky, and Willow Creek Mining Districts, Custer and Camas Counties,
Idaho: Tdaho Bureau of Mines and Geology, Pamphlet 33, p. 9, 1930,

T



the Impire Mine, 1901-1942

Table 1
Production of KRecovered Notals at

S,

Crude ore, Concentrates, Gold, Silver, Copper,
Yeur dry tons dry tons ounces ounces pounds
1901 None ‘
1902 1,721 14.40 "607 14,966
1903 15;681 240,495 12,658 441,286
1904 67,850 854 3,500 2,700,000
1906 13,000 384,74 22,065 684,134
1906 40,838 1,842. 71,854 2,807,926
1907 37,141 3,430 1,8283.33 70,222 2,895,881
19083 “383 15.89 673 33,698
1909 1,456 27 o' 2,836 90,347
1910 74 866 260424 28,754 919,492
1911 < 11,087 663, 40, 900 1,415,314
1912 20 .23 1, 766 69,948 2,804,281
1913 35,950 1,891°61 106,463 3,968,188
1914 1% :80% . 970 99 59,243 2,106,441
1916 94,295 .. 351955 06 126,134 4,702,119
1916 69,907 2:874,60 123,483 5,006,291
1917 66,308 2,530, 74,645 4,208,401
1918 53,211 2,470.41 06,014 3,404,161
1919 12,904 672,80 31,833 1,300,518
1920 15 4755 1.369, 29,888 1,480,678
1921 95992 1. 2386 25,354 1,088,148
1922 165717 25019, 33,968 1,843,200
1923 15,791 — 1,458, 255908 1,449,838
1924 11,775 *319 1,244.92 13,808 1513777
19235 29,753 4,760 2,096.43 35,439 2,352,306
1926 3,635 205 234,38 6,453 239,785
1927 13,627 1,897 761,22 9,734 684,154
1928 11.532 1,063 495, 9,776 514,697
1929 66 573 4,273 2,282.45 60,883 2,824,032
1930 26,214 2,379 754,51 22,926 1,121,586
1931 None
1932 None
1933 Norne
1934 None
1935 190 10,10 1,510 26,518
1936 173 85483 639 18,897
1937 22 1.00 306 3,876
1938 None ‘
1939 * 996 207 2,465 175,940
1940 4,434 526 4 11,300 £32,217
1941 3,169 381, 75013 350,469
1942 1,274 141, 1,874 104,000
Total* 765,087 17,766 36,925,959 1,202,459 95,630,493

* In addition a small tonnage of tungsten ore has been produced,

ics Division of the Bureau of Mines.

The statistics in Table 1 have been furnished by the Metal Econonm-
Comparison with company records indi-
cates that the crude ore figures include only crude ore shipped or smelted

and not crude ore concentrated,

1
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Table 2

' ' k Production of the Horseshoe line, 1916-1928
(From records of the U, S. Bureau of Mines)

Crude orey Concentrateces, Gold, osilver, Copper, Lead, Zing,; i

Yecar tons - tons ounces ounces pounds pounds pounds |
1916 *196 ,88 1,468 3,003 55,887 i
1917 1,462 o 6.99 17,293 2,997 678,074 |
1918 1,087 8,64 11,440 1,522 446,628 1
1919 1,128 4,76 12,011 2,333 361,937 |
1920 2,319 5.96 21,165 2,021 386,352 |
1921 116 ' 2.25 1,811 376 55,902 ;
1922 651 F+61 93897 902 246 ;659

1985 660 6,93 5,014 1,603 169,872 '
1924 . 79 4,33 1,012 287 36 ;538 ,
1925 75 1.80 1;776 - 348 59,310 %
1926 865 32 11,72 10,236 3,198 332,597 18,942 !
1927 182 53 1,52 2,275 495 58,256 18,163 |
1928 49 5 43 123 1,159 791 2,36
Totals 8,869 90 ' 63,57 94,917 20,334 2,888,503 39,471

The White¢Knob mine, about three-quarters of a mile northwest of
the Empire mine, has produced mostly oxidized lead ores in the past, but
in 1941 and 1942 yielded over 2,100 tons of oxidized zinc ores carrying '
17 percent zinc. The White Knob Mining Company of Salt Lake City is owner !
of the property. ‘

|
l
R
|

Mining at the Grand Prize mine, just south of the Empire proper-
; ty, was resumed in the winter of 1943-44, The Champion mine, which lies
two and a half miles south of the Enpire mine and just off plate 1, pro- h
duced four carloads of oxidized lead ore in 1943, Both properties are
controlled by Joe and Louis Ausich of Mackay.,

The Bluebird mine, just east of the White Knob mine, has been
idle for several years and is completely inaccessible at present, Mr, |
J. Ray Weber of the Empire mine is agent for the owner,

GEOLOGY

Nearly half the area shown in plate 2 is underlain by limestone
which is the oldest formation known in the recion and is correlated with
the Brazer limestone of upper liississippian age, On the east the lime-
stone is bordercd by a group of volcanie rocks correlated with the Challis -
volcanigs of Oligocene or Miocene afe; these volcanics appear to be the
* youngest rocks in the district. The limestone has been intruded by a
roughly circular stock of granite about four miles in diameter, most of
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which lies couth and west of the map arcai The granite is very porphyrite-
lc in places along the edee of the stock and numerous dikes of pranite |
porphyry extend northeasterly from the stock into lirmestone near the Em- |
pire mine, The limestone is intruded also by dikes and smzll bodies of :
diorite, quartz monzonite, aplite, andesite porphyry, quartz diabase pore- |
payry, and porphyritic granodiorite, The granite and granitc porphyry i
are belicved to be related to the Idaho batholith of late Crctaccous or |
carly Eocene age,

A zone of contact metamorphism has been developed in the lime-
stone along the edge of the granite stock. Large blocks of limestorne in-
cluded in the granite porphyry border phase of the stock have been partly
or comnletely converted to masses of garnct-diopside rock, known as "tac-
tite”, and-a zone of white marbdble up to 100 feet in width has been devel-
oped in limestone adjoining the igneous bodies and tactite masses. The
ore deposits, irrecular pipe-like bodies composed of chalcopyrite and .
other sulphides mixed with garnet, diopside, and other lime-silicate min-
erals, occur in the contact metamorphic zone and are most commonly local-
ized at the contact of tactite and marble, |

The limestone has been rather strongly folded, the strike of its 1
bedding being most commonly to the northwest. rracturcs and faults, most . |
of which trend northeast, have been developed in the limestone, and many
of them are occupicd by dlkps of igneous rocks., A north-trending fault |
marks the contact botween limestone and the volcanics in places. East of
the Empirc mine a largo mass of jasperoid, derived from limestono occurs
between the limestone and volcanics, ' |

|
|

Scedimentary rocks.-- The limestone varies. from thin-bedded,black
argillaceous types to blue, medium-bedded limestone. Considerable chert
is present, particularly in the morc argillaccous limestonc in the lower |
part of the formation, occurring as rodules, and as irrepgular beds and |
lenses several inches to a few feet thick., The limestonc formation has |
been correlated with the Brazer limestone 6/ on good faunal evidence in
nearby areas, The full thickness of the Tormation cannot bo determined in
this area, but it is probably to bo mcasurcd in thousands of fect,

Ifncous roclis. == All - the intrusive rocks are probably later
than the folding of the limestone and nost, if not all of them, are earlier
than the voleanic rocks. The oldest intrusive rock in the arca is diorite
which is prescnt as two small bodics northuest of the Empire mine. The
dioritec is light to medium gray in color, fine-grained, and is composcd of
sodic plagioclase, augite, biotite, accessory apatite and a little quartz,
and rarc plhcnocrysts of placioclase and augite,

Quartz monzonite has been observed only on the decpest level of
the Empirc mine and in dicmond drill corecs. It is a massive, coarse, eveh-
graincd, gray rock containing oligoclasc, orthoclase, chlorltlzod biotite,
quartz, hornblende, and minor accessory minerals. The relative age of the

7 Ross, C. P., Oral communications. ; o
Ross, C. P., Geology and Ore Derosits of the Seafoam, Alder Creek, Lit-
tle Smoky, and illow Creek Mining Distriets, Custer and Camas Counties,
Idaho: Tdaho Bureau of Mines and Geolosy, Pamphlet 33, pp. 10-13, 1930,
Umpleby, J. Bs Geology and Ore Deposits of the Mackay Region, Idaho: :
U. S. Geol., Survey Prof, Paper 97, p. 28, 1917, B




quartz monzonite is not well established.

The pranite is light pinkish in color and is composed of ortho-

clase, oligoclase, quartz, chloritized biotite, and accessory magretite,

and zircon in a very subordinate groundmass of finer quartz and

apatite,
The gran-

feldspar in graphic intergrowth, biotite and some hornblende,
ite porpnyry is white and contains abundant phenocrysts of orthoclase,
plagioclase, and rounded quartz, which average from one-fourth inch to v
one-half inch in size, and sparse biotite and rarcr hornblende in a dense
groundmass of quartz and feldspar. The granite is relatively uniform in
texture and composition, but the granite porphyry varies widely in ncarly
all its characteristics except color. It is believed that the two rocks
are renetically related because of the close similarity in mineral composi=
tion and the position of the pranite pornhyry aloag the margin of the
stock. Contacts between the two types are not exposcd, but the texture

of the granite parphyry seems to anrroach the texture of the granite by
gracdual changes near the contact, The r~ranite is far more resistant to
weathering than the granite porphyry aand forms cracey peaks and pinnacles,
Both the pranite and granite porphyry, as well as sore bodies of tactite, -
are cut by small irrepular bodies and dikes of white to pale pink, sugary.
aplite, composed of quartz and orthoclase, :

A few scattered dikes of andesite porphyry, ranging in width
from 1% to 80 feet, cut limestone, tactite, and granite porphyry. The an-
desite porphyry is a medium-grained, green and white rock containing phene
ocrysts of andesine, albite, a ferromagnesian mineral completely altered
to chlorite, and corroded quartz in a groundmass of feldspars, chloritizsd
biotite, caleite, and alteration products, Scattered dikes of quartz dia-
base porphyry up to 10 feet in width are present; they cut ore bodies in
the Empire mine, as well as limestone, granite, and granite porphyry. The-
rock is greenish-gray to black in color, and carries phenocrysts of augitd,
strongly resorbed quartz, and rare plagioclase in a fine diabasic ground-
masa,

The porphyritic eranodiorite, locally known as "trachyte porphy-
ry", commonly occurs in northeast-trerding dikes as rmuch as 120 feet wide,
The rock is light gray where fresh and is composed of phienocrysts of olig-
oclase, partly resorbed quartz, pink orthoclase, and biotite and hornblende
almost comnletely converted to chlorite, in a fine-sraired groundmass of
olifoclase and micropegmatite., The rock contains inclusions of andesite
porphyry and possibly of quartz diabase porphyry. Chilled margins of
slightly porphyritic obsidian are cormon along the dikes, and have been ob=-
served against garnet-chalcopyrite ore, granite, granite norphyry, and some
of' the earlier rocks. The porphyritic grandiorite slakes rapidly whore ex-
posed underground, requiring timbering in most places, '

The volcanics exposed along the east edge of the mapped area have
not been studied in detail, but a reconnaissance indicates the formation is
made up of reddish and purplish brown porphyritic andesites and dacites,
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with some tuffs and agglomerates nresent higher in the section, Or the
west side of Tuscarora Gulch, just south of the mapped area, fresh anguler
fragments of franite are present in aprlomerate, indicating that the gran-
ite was emplaced before the agglomerate was Tormed.

Metamornhic rocks. ~- Zones of marble have heen developed
throughout the area at the contacts of diorite, quartz monzonite, granite,
ard f£ranitec porphyry intrusions into the limestone. The marble is-com-
vosed almost entirely of calcite with scuattered crystals of lime silicates,

- Near its contacts with igneous rock or tactite,marble is coarse-grained

and white or blue in color, and becomes finer-grained and bluer away from:
the contacts, In places the marble zone is more than 100 feet wide. g

- Irrecular bodies of tactite occur along a part of the border of
the stock in the vicinity of the Xipire mince., The tactite bodies have
sharp contacts with the marble ard comnionly with the igneous rocks, al-
though in places tuctite passes gradually into granite porphyry. String-
ers of garnet comonly extend 100 feet or more into the ipneous rock but
have not been observed cutting the culcureous rocks. Evidently some tac-
tite has been formed by replacement of tlie igneous rocks as well as by re-
placenment of marble, Garnet and diopside in varying proportions make up
at least 90 percent of the tactitc., The garncts are grossularite to an-
draditce in composition and range in color from browvn through amber to pale
honey-yellow. Diopside is greenish white to bottle-green in color. Epi-
dote, actinolite, scapolite, wollastonite, and orthoclase are present in
smaller amounts.

In the central and southeastern part of the limestone area, ribs,
pods, and irrcepular masses of hard, dense, rusty jasperoid have been formed,
Much of the jasperoid is made up of anpular frapments of chert, silicified
limestone, and earlier jasperoid in a ferruginous matrix of very fine-
grained quartz. The Trock is cut by many curved and slickcnsided fracture
surfaces, In some smaller masses the frarmental character is absent and
relict bedding of the limestone is preserved, The jasperoid bodies seem to
be the result of repeated neriods of brecciation and silicification along
fractures in the limestone, The larrest tody of jasperoid lies on the pro-
jection of the fault between the limcstone and the volcanics, The forma-
tion of the jasperoid seems to have been earlier than the intrusion of the
granite porphyry and development of tactite, but later than folding of the
limestone., In a surflace ore body above the Brovm adit on the IEmpire prop-
erty, Jjaspecroid is surrounded by tactite and cut by garnet stringers. ‘here-
ever jasperoid has been found in contact with granite porphyry, the granite
porphyry scems to be unsilicified.

Structure, -- The limestone has been deformed by strong folds
trending in general to the northwest, In the 1600 adit of the Empire mine
the axes of the folds also plunge to tlie northwest., IMaults and fractures
striking to the northeast and northwest are common, Many are now occupied

|
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*
by dikes, but some are marked by gouge or bvreccia, or filled with calecite,
garnet, or fluorito. Northeast-trerding fractures of all sizes predomine
ate in the Mmpire mine, but at the Iorseshoe mine the most prominent veins
and some of the dikes have northwesterly strikes. Displucement along
these faults seems to have been small. On the other hund, the strong .
north~trending fault separating the limestone and the volcanics in the
northeastern part of the mapped area must have at least 300 feet, and per-
haps much more, of vertical displacement. The fault may continue farther
south than shown on plate 2, but the evidence is not clear. Repeated per-

iods of movement have taken place along *“his fault.

ORE DEFOGITS

The ore deposits of the Mackay district lie in the contact mete-
amorrhic zone of a granite stock and associated igneous intrusions. Ore
bodies are known.to oceur in an arc-shaped belt thet is at least three
miles long and about 1,000 fect wide, The deposits have been mined riost
extensively at the Empire mine in the center of the belt where copper min--
erals are dominant, To the north and south lead-zinc bodies have been de-
veloped at the llorseshoe, White Knob, Bluebird, Grand Frize, and Champion
mines., A small copper prospect lies on the ridee north of the Horseshope
mine. The distribution of 1lead-zinc deposits on either side of the ma jor
coprer deposits is somewhat suppestive of zoning, The copper deposits dif-
fer from the lead-zinc deposits in their structural form as well as in
mineral association, and the two types are discussed separately below,

Coprer deposits, -- The cdpper—boaring ore bodies, whose nature
is known alnost exclusiveoly from developments in the Empire mine, are typie~
cally irregular pipe-like bodies associated with masses of tactite. The
ore bodies commonly occur along the marcins of the tactite masses in con-
tact with marble, although some of then lie entirely within tactite. The
pipes usually have an elliptical shape in horizontal plan, and the direc-
tion of their longer dimenoion may chance from level to level., The strike
length of the ore bodies ranges from 10 to 200 feet and their width from §
to 05 feet. One ore body has been mined almost continuously throughout a
vertical extent of 600 feet; two other ore bodies or chains of ore bodies,
have been mined for over 400 fect vertically, llost of the pipes pitch to
the northeast, east, or southeast in a direction nearly at right angles to
the strike of the pipe. Gunther_z/ described some of the ore bodies as
branching upward; at least one is known that branches downward, A few flat
ore bodies, oceur, particularly bereath marble hanging walls,

27 Kenp, J. F., and Gunther, C. G., The White Knob Copper-Deposits;'Mac-
kay, Idaho: Amer. Inst. Min. Eng. Trans. Vol, 38, p. 290, 1908,
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The hyposene copper ores are corposed of parnet, diopside, and
other lime silicates that carry disseminations and sponre-like ageregates
of mctallic minerals, Chalcopyrite is the principal sulphide and is accon-
panied by pyrite, pyrrhotite; calcite, and quartz. Magnetite, fluorite,
scheeclite, molybdenite, sphalerite, specularite, and rare bornite are less
widely distributed. In places, however, magnctite and fluorite are rather
abundant and extend beyond the ore bodies into barren tactite. Scheelite
is present in the copper ores in minable amounts at only a few places., The
average assay of four samples from selected broken tunesten ores awaiting
shipment, and the assay of one carload shipned to the lMetals Reserve Cor-.
poration in 1942 from a winze stope beneath the 1000 level are‘given below,

Scheelite-bearing copper ores from the Empire mine

Qunces per ton Percent
4 samples 8/ Au Ag Cu 10z, »
0.24 1.75 3428 4,28 Z

Carload 0.105 1,35 2445 ~2,08

Combined gold and silver values of the copper ores range from
41 to %15 per ton and secm to be associated chiefly with the chalcopyrite.

The copper ores have been deeply oxidized, and much of the ore
mined in the early days consisted of oxidized ores. Chrysocolla, accompan-
ied by some malachite, is the principal supergene copper mineral, and in
the oxidized portion of the ore bodies it occurs as disseminations and
stringers through the tactite, The copper sulphide mineral in the tactite
masses appoars to have been oxidized more or less in place with minor mi-
gration of copper-bearing ground waters, However, small deposits of super-
gene orc have been mined along some of the faults and open contacts, These
vein-like deposits are richer than the supergene ores in tactite and are
composed of chrygocolla, malachite, tenorite, azurite, and occasional cop-
per sulphate minerals., They were evidently deposited along open channel=-
ways and have been found as deep as the 1000 level, whereas the oxidized
portions of the tactite bodies lie principally above the 600 level, Beneath
the oxidized tactite ores is a shallow zone in which the gulphides are
strongly tarnished and accompanied by small amounts of chalcocite and covel-
lite. The extent of development of supergene copper sulphides has besen very
minor and they are of no economic importance. o

_g/ Leumon, D. M., The Empire Copper Mine, Mackay, Idaho: Memorandum
report for U. 3. Geol. Survey, June 29, 1942,
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. Lead-zine depesits, -~ The lead-zinc ores occur in veins con-
trolled by single fractures or shear zones which usually follow or paral-
lel ccntacte between marble and granite. The hypogene ores consist of
cgalera, marmatitic sphalerite, pyrite, some chalcopyrite, and calcite,
Chalcopyrite is practically absent in the ores of the Champion mine; pyr-
rhotite is relatively abundant in the deceper portions of the Horseshoe de-
posit. he supergene ores comprise cerussite, smithsonite, calamine end
limonite. In the White Knob deposit cerussite has been mined to a depth
of more than 400 feet, and no hypogene ore has yet been encountered. Fer-
ruginous smithsonite-calaminc ore lies in the footwall of the White XKnob
cerussite bodies., Similar oxidation products have been formed in the other
deposits, but hypogene ores have been found at much shallower depths., Ths
White Knob shear zone secems to be more pcrsistent and permeable than the
shear zones of the other lead~-zinc deposits, -

THE EMPIRE MINE

e

Mine development.-- The workings of the Empire mine arec distri-
buted along a north-trending, arcuate zone for a distance of about 3,500
feet and over a maximum width of 400 feet., The large ore bodies near the
southern end of the property were mined by surface methods in the early days
Because of the favorable local topography, underground development of the
Empire deposits has been carried out chiefly from adits, The Clark and
Darlington shafts at the south end of the property arec the largest of severs-
al early shafts, The relative position and pattern of the levels is appar=-
ent on the composite level plan of plate 6. The total length of all hori-
zontal workings is.- well over 60,000 feet, of which some 35,000 feet were
accessible when mapped by the Geological Survey, Six of the nine major leve
els are now open over considerable distances. The main portal of the mine
is at the 700 level, the longest level, which serves as a tie between the
older parts of the mine to the south and the more recent, deeper development
to the north, About sixty-five percent of the total mine output to date has
come from stopes above the 700 level. An interior vertical shaft extends
330 feet below the 700 level to connect with the 800, 900, and 1000 levels,
The Cossack Tunnel, or 1600 level, lies GO0 feet beneath the 1000 level byt -
has no connection with the upper workincs,

Because of the irrepular distribution and nature of the ore bod-
ies, ore has been mined almost as soon as it has been developed., The ground
is generally hard and firm, requiring relatively little timbering except in
some of the oxide stopes. Shrinkage stoping has been widely used although
there are a few square-set stopes. The stopes range in size from enlarged
raises to those with floor plans of about 8,000 square feet,

Geology. ~= The zone of contact metamorphism in which the Empire
ore bodies occur is very irrecpgular because of the numerous granite porphyry
dikes extending into limestone from the stock. The dikes converge in depth
and the width of the zone becomes narrower, Some of the limestone blocks
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that lie within granite porphyry are enormous, having a horizontal le “gtn

as ¢reat as 700 feet and a vertical extent as much as 500 feet. liany of
the limestone blocks are believed to be inclusions, but some may be roof
pendants, The tactite bodies appear to be restricted to the main mass of
granite porphyry on the margin of the ctock. They have a tendency to clus-
ter on or near projeccting mardble tongues or to lie beneath a hanging wall
of marble, These tactite masses commonly connect horizontally or vertical=-
ly with limestone bodies which may be as much as 200 feet or more away.

It has been pointed out above that the hynogene ore bodies are
wandering pipes that arc commonly situated along the margin of a tactite
mass in contact with marble. Some of the pipes lie wholly within tactite,
and a few occur at the contact of marble and granite porphyry. One ore
body above the 900 level has granite porphyry in both walls.

Sulphide-bearing tactite usually is composed of rather coarse-
grained garnet and carries considerable calcite in contrast to much of the
barren tactite, which is commonly fine-grained and has only small amounts
of sulphides and ealcite. The sulphide nineralization ends abruptly along
the marble walls of the ore bodiecs, but dimirdshes gradually toward the tac-
tite sides, Coarse tactite with interstitial calcite appears to have been
more permeable and susceptible to replacement by metallic minerals than
either marble or fine-grained tactite., The amount of coarse, calcite~
bearing tactite which is free of metallic minerals scems to be small., It
is believed that most of the chﬁlcopyrite has replaced calcite, or in some
cases pyrrhotite which had previously replaced calcite,

Thus, the present positions and forms of the ore bodies seem to
have been largely caused by two factors: the location of the tactite masses,
and the presence and structure of coarse, calcite-bearing portions of the
individual tactite bodies. Where the tactite bodies were in contact with
marble, the susceptible, calcite-rich portion of the tactite usually lay on
the marble side of the tactite. On the other hand, the calcite-bearing por-
tion of tactite bodies wholly within granite porphyry has commonly been in
the interior of the tactite mass.

A number of strong faults, striking rortheast aznd dipping south--
east, persist from level to level in t“n mine For the sake of convenience,
the faults have been designated by numbers on uhO min¢é level maps. They
carry gouge consisting of decomposed grunite porphyry, clay, and limonite
with occusional white calcite, pyrite, und crushed garnet over widths of
two inches to six foot or more. Most of the dikes also have a northeast
trend, as do some stringers of garnct and sulphides. Recurrent movement has
taken place along the faults and some of the dikes, he faults may have
becn importunt access channelways for the hypogene mincralizing solutions,
but dcposition of the hypogene sulphides was practically restricted to the
tactite bodics, However, descending groundwater solutions have followed the
faults and have dcposited chrysocolla and other copper mincrals 1n vlaces

along somec of theme.
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Several oro bodies lie agaiﬁst porphyritic granodierite dikes,
vhich were cmplaced aftor deposition of the ore bodies. It i1s possible
in come cases that the orc body has bcen separated by the dike and an un-
oxplored scgment may lie against the other wall of the dike.

It is appropriate at this point to discuss the methods which
werc Tollowed in the preparation of thc geologic maps and sections accom-
panying this report. The gecology of . accessible workings was mapped by
Survcy geologists, but for the inaccessible workings the geology was taken
from the maps of earlicr private reports, Using those obscrvations as tae
sic data, tho authors then made as much dircet interprectation of the geolo-
gy on each level as scamed obvious and pluusiblo. This geolopgy was then

compiled on regularl spaced cross-sccetions, where known continuations
i - )
were drawn th roug ,h .

obvious connsctions and extensions

and
Where not obviocus,

the contacts were drawn in accordance with adjacent soctions and geologic
probability., Finally, the expanded gcology was cast back from the scctions
to tho diffcrent level maps, where it was plausibly and conservatively con-
nected. The geology was also projected to the elovation of the proposed

1100 level,

100 fcet beneath the 10Q0 level,

Becauss the hypogene ore occurs in tactite,

the authors have

been particularly eonscrvative in showing extensions of tactite masses.
Jagped tottoms are drawn on tactite bodies a plausible distance below the
last known occurrence, and no hypothctical tactitc bodies are shown on the
plans or scctions, although favorable geologic environments for tactite arc
suggcested on the scctions, Thus, it is highly probable that morc tactite
bodies e¢xist than the maps or scctions indicatc and that those shown may be

more extensive,

Although the actual positions of geologic boundaries shown beyond
knowvn workings are not definite, the existecnce of the geologic bodies which
they delimit is recasonably certain. The rclative accuracy of the different
geologic boundarics has been shown as follows:

l. 5olid line: known boundary whose continuity is well estab-
lished.

2. Dashed line: projcctcd bourndary of a known formation; or
boundary of a formation whose continuity is poorly establishedl

3. Dashed line with question marks: unknovm but gcncrally con-
servative boundary of a known gcologic body.

A further guide to the reliability of a boundary is ltb dlgtanco from mapped
workings or diamond drill holes,

!
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Ore reserves., --~ It is exceedingly difficult to make an estinmu-
Impire mine because of the irresularities of

bl b

tion of the reserves of the
the ore bodies and because much of the mineralized ground has never been
systematically sampled. Only a portion of the mine was sampled by the
Bureau of lines, whose assays have been used in the prcsent cstimate.
Known reserves are small because very little development has been done in

advance of mininge g

All the estimated reserves of sulphide ore are contained in one
ore body at the north end of the 1000 level (plate 28)., Its extension on
the Y00 level is not known. On the rorthwest and probvably dovm the dip -
this body is truncated by a post-mineral dike, he possibility of a con-
tinuation of the ore body on the farther side of the dike is promising.
Usine a cutoff of 2 percent copper, the reserves of indicated and inferred
sulphide ore in this ore body are 23,370 tons averaging 2.67 percent cop-
per, 0.066 ounces gold and 0,95 ounces silver per ton; no measured re-
serves have been estimated. In computing the grade of the ore blocks, the
assays of the drift and horizontal drill hole samples were given a weight

of 3, and the assays for the raise and down hole samples a weight of 1.

This small tonnage of reserves of sulphide ore is hardly an ade-
quate measure of the immediate prospects for the mine. In the authors'
opinion the unknown ore will probably excced the knoun ore for some time
to come, “regardless of exploration technique, Ore bodies now known on and
below the 1000 level will continue for some distance in depth, at least to
the proposed 1100 level, but the authors do not feel that they have suf-
ficient pecologic or statistical information to include them in the ore re--
serves, he chances of discovering extensions of known ore bodies on the
oprosite sides of transecting porphyritic eranodiorite dikes are pood, but
not certain enourh to be included in the ore reserves, The 14 feet of ore
and associated mineralized tactite cut betwiecen 143.5 Teet and 184.5 feet
in Burcau of llines' Hole 2, drilled downward at 450 from the 1000 level,
protably connects along tlhe strike with showings of mineralized tactite
penetrated between 144 feet and 170 feet in similarly inclined Hole 1.
This mireralized tactite probably is peripherul to a heretofore unknovn ore
body. These and other possibilities indicated by the assay maps should be -
kept in mind in evaluating the ore reserves., At a conservative guess, at
least 50,000 tons of sulphide ore could be realized from these sources.

No estimate of oxide ore has been prepared because no group of
oxidec samples attained shipping grade, Possidbly 100,000 tons or more of
low-grade chrysocolla ore exists and swaits an adequate metallurgical pro-
cess, This tonnage is chiefly between the 300 and 7C0 levels, but cannot
be confirmed by available informatione

T s .
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RECOMMENDATIONS FOR EXFLORATION

Although the deposits of the Empire mine have been extensively
explored and mined and the developed reserves are small, the authors be-
lieve that the chances of finding additional ore are very good. Probably
the continued life of the mine will depend on the discovery of new ore
bodies rather than extensions of known ore bodies. The full width of the
contact zone has not been systematically determined or explored, nor has
the full length of the copper-bearing zone, It is thousht that the pos-
sibilities for exploration on the 1600 level have not been exhausted,

Since the ore deposits are associated with tactite, the discov-
ery of new ore bodies is chiefly dependent upon the thorough exploration
of known tactite bodies and the discovery and exploration of new tactite.
masses. All tactite bodies should be well explored, for an ore body may
be completely enclosed within barren tactite, or weakly mineralized tac-
tite may lie on the margins of 'a pood ore body. A sulphide-bearing string-
er, no matter how narrow, may lead to an ore body, particularly if the
stringer is cutting tactite.

Situations considered to be favorable for exploration are pre=
sented below: ‘ :

1., Projections of known ore bodies,

2, Where an ore body is cut by a post-mineral dike of por-
phyritic granodiorite, the separated and unexplored por-
tion of the ore body may be along the farther wall of the

dike. . :

3, Known tactite masses which carry lean sulphides, to deter-
mine whether low-grade material is peripheral to ore.

4., ¥nown tactite masses which locally appear to be barren, to
determine whether ore lics within.

5. Projections of known tactite bodies,

6, Limestone-granite porphyry contacts, particularly where
limestone mipght form the hanging wall above a mass of gran-
ite porphyry, in search for tactite bodies along the contacte

Someé specific recommendc tions for exploration by drilling on the
700, 800, 900, and 1000 levels and by drifting and drilling on the propcsed
1100 level are listed bolow. The proposed drill holes have been given num-
bers prefixed by the letter S and arc shown on the level plans. The holes
listed first on cach level are considered most promising. The typo of geo=
lopic environment to be explored is indicated., Most of the holes are less
than 200 feet in proposed length, and all have definite objectives. Con=-
ditions encountered in the holes should determine the actual lenegth, once
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the original objective has been reached., As far as nossible the holes

have becen laid out either to avoid large faults or to intersect them at
a large angle.

700 Level (plate 15), -~

Drill Hole Depth, feet Bearing Inclination Approx, collar
s1 . £180 N 250 00 26180 N, 26085 K
52 £ 50 . 5 62°R oo 25180 N, 26085 E
S3 $ 120 N 100W . 0o 24690 N, 26295 E
54 § 350 N 56°W 0o 25650 N, 25900 E
Total + 700

Theé drift from which holes Sl and 352 are suggested has followed

a narrow quartz diabase porphyry dike which cuts mineralized tactite,

Near the face this body of tactite has not been cxplored above and is only
partly known on the 700 level, Lateral holes to the northwest and south-
east would probably test the adjacent ground most satisfactorily. Explor-

ation type 3.

Hole S3 would collar in barren tactite and prospect a largé
garnct-diopside body which has produced ore above and farther east., Ex-
ploration type 4.

Hole S4 would cxplore a large tactite mass around a limestone
tonpuce Ore has been mired from this tactite body at the surface and the
800 level, Some stoping may huve recached the 700 level but very little is
known about the body as a whole, If the hole cnters limestone, it should
be contirued to test the tactite on the farther side. Exploration type 1l.




800 Level

(plate 17) . ==

Drill Hole

Depth, feet Bearing Inclination  Approx,., collar

8 50°2 o 25540 M, 25890

SH + 50 B

6 ¥ 75 N 4504 $450 25660 N, 26235 E

&7 + 75 N 40°% +45° 25450 N, 26185 E

o8 + 75 N 400 +4509 25460 I, 26320 K

S9 + 125 S 129 0o 25275 N, 26095 E

s10° # 130 S 669U 00 25040 N, 26330 E

s11 + 130 N 600y 00 24650 N, 26425 E

s12 + 160 S 150F 00 24420 N, 26495 E |

S13 + 120 N 860U 00 25675 N, 25780 E 1

Sl4 $ 110 N 389 00 25675 N, 25780 E |
.

Total $1050 ?f

Hole S5 would test unknown tactite from a drift in mineralized
parnet-diopside rock. A socond hole in the opposite dircction from the
face of the short crosscut would collar in more highly mineralized rock !
and might be worthwhile also. Exploration type 3. i

Holes S6, $7, and S8 are up-holes intended to test the area i
under the limestone body shown on plates 33 and 34. The presence of the 4
limestone above the 800 level is well cstablished but the cxact position
and configuration of its bottom is unknown. ZIxploration type G,

Hole S9 would test the same parnct-diopside body as Holes Sl and
82°on the 700 level, Results there might modify the orientation of Hole
59, but this hole should be drilled regardless of the results on the 700

level., Exploration type 5.

Hole S10 would test more distant portions of a garnct-diopside
body which has produced orec in places ncar the limestone on this level,

Exploration type 4.

s

ole S11 would test more distant vortions of another garnet-
diopside body, parts of which have produced from this level and the 700
level, Burcau of Mines' Hole 23 cut this tactite farther north on the 800
level, and the first 24 fcet averaged 3 percent copper, Because of this
good showing, drifting may be morc desirable than drilling. Several sul=-
phido stringors enter this tactite from the east and southeast. This body
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probably conncets upward with that in which Ilole S3 has been suggested.
Exploration type 3,

Ilole S12 is desipned to investigate a tactite body projected
from the 700 level, where it huas been stoped. Exploration type S,

Holes S13 and S14 would penetrate uncxplored portions of a large
garnct-diopside taectite body ncar the north end of the level which eon-
tains scveral stopes. This body would be cut by Hole S4 on the 700 level,

Exploration type 4.

900 Level (plate 19). == ;

Drill hole Depth, feet Bearing Inclination Approx. collar

S15 + 150 N 40 E 0 _ 25875 N, 25710 E
S16 F 150 S 15° W 0° £5875 N, 25710 E
s17 ¥ 150 S 45° 00 25690 N, 25845 E
S18 ¥ 80 S 49° E 00 25690 N, 25845 E

« 819 + 200 S 6% E 0° 25320 N, 26120 E
S20 ¥ 170 S 56° W ge 25070 N, 26375 E
s21 $ 100 5720 W 00 24890 N, 26470 E
s22 + 100 South 0° 25560 N, 26040 E
Total illOO

Hole 3515, from the north Tace of the level, would explore the
mincralized garnct rock northrard nlone the limestione contact, This en-
vironment seems sufficicntly promising that drifting may be more desirable
than drilling. Exploration typc 3.

Hole S16 would cxplore the same body of tactite as Hole S15,
ncarcer the footwall of the porphyritic granodioritc dike. On the hanging
wull side of the dike the tactite has been stoped through the 800 level,
Explorution type 2,

Holes S17 and S18 would explore in two necarly perpendicular di-
rections the upward continuation of thc tactite body which contains the
orc bedy drilled by the Bureau of Mines on the 1000 level., Exploration

type 1.

llole S19 would explore the projection of the same tactite body
as Hole S9 on the 800 level, On the 700 level this body would be ex-
plorcd by Holes S1 and S2., Holec S19 should be drilled after Hole S9, Ex-

ploration type 5,
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liole S20 would cut a projected tactito body rorth of the big
vorphyritie granodiorite dikce This body is continuous upisard with that
to be ecxplorecd by Hole S10, which has been located directly above on the
800 lovel., Exploration type 5.

_ Hole S21 would collar in slightly mincralized tactite benecath a
mirncralized arca on the 800 level. The oxtent of this tactite on the 900
‘level is unknown. Exploration type 3.

llole 3522 would explorc an unknown portion of a tactite body
which is barren in the main "drift but which has produccd above. Explora-
tion type 4. :

e

1000 Lavel (platc 21). ==

Drill Hole Depth, foot Bearing Inclination Approx. collar
S23 $ 90 S 12° E og ' 25840 N, 25890 E
S24 + 100 N 40° W 0 25830 N, 25790 E
S25 + 140 S 229 B -45° 25225 N, 26480 E
Total + 330

Hole S23 would cxpleorc the tactite on the opnosite side of the
porphyritic eranodiorite dike from thc ore drilled by the Bureau of Mines,
Exploration type <.

Hole S24 would explore
cl., A limestonc contact is proba

tactitec beyond tho north face of thc lev=-
robab
cxplored by Holec 810 on the 9C0 1e

1y ncarby. This underlics ground to be
vel., Exploration type 4.

Hole S25 would further cxplore the downward extensions of the ore
ot the south end of the level, At least part of this orc body has been
mined from a sill 50 foet below the 1000 level. ZExploration type l.

Proposcd 1100 Level (plate 22), =- ALl tho tactite bodies shown on the 1100
lcvel goolofic map are known from drilling or stoping to occur or extend
bilow the 1000 level. Their existence at tho 1100 horizon, 100 fecet below
tho 1000 level, cither has been shown by drilling or has bcen considerecd
hirhly probable. The shapo and position of thecso nrojected bodies cannot
be cxactly known. In addition, therc arc probably several other tactite
bodics on this horizon. :

iy .

W,

.
[P e
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Driftinm. == A crosscut on the 1100 level should be run due north from
the shart for about 500 feot, with a drift turning out to the northeast
at approximately 140 feet from the shnft to follow the tactite delincated
roughly by holes B9, Bl, and B2, This northeast drift should be driven
about 320 fccet,

The north crosscut would not only cxplore a scetion of ground
scldom explorced in upper levels but would also give direcct access for a
few short holes to reach the northern tactite bodies. Five holes have
boen proposcd from this workinm, but information obtaincd in the crosscut
should be uscd to revise their locutions and orientations,

The northeast drift would exnlorc a body of mineralized tactite
thnat has been indicated by drilling. Holes Bl and .B2 cut showings of min-
cralized garnct-diopside rock over distances of 26 and 41 fcet, reospective
ly, at ard below the 1100 horizon., In liole B2, 14 fcct of this mincral-
ized rock immodiﬁtcly below the level averaped 2,58 percent copper, As
this ore body hnas not been encountcred on higher levels, the tactite and
the adjacent limestone contact should be thoroughly explored.

. Geologic conditions scem sufficiently favorable to warrant an
exploratory drift into this already-drilled body ol garnct-diopside tac-
tite. Ore possibilities should improve toward the limestone contact,
Either the drift or subsequent drilling should determine the location of
the limestonc contact, the attitude of which cannot be predicted,

Diamond Drilling on the 1100 level,--

Drill Hole Depth, foeet Bearing Inclination Approx, collar
526 + 260 N 720 W oS 25600 M, 26120 E
527 + 350 N 720 W Oy 25730 N, 26120 E
s28 $ 170 S 62° 1 0 25730 N, 26120 E
S29 + 250 Duc East pe 25790 N, 26120 E
530 ¥ 110 N 440 ¥ 0° 25820 N, 26120 E
Total #1140

Hole 526 would seck the downward extonsion of the ore drilled by’
the Tureau of Mines in Holes B10, Bll, Bl2, B13, and B28 on’the 1000 level,
If the hole rcaches the porphyritic granodiorite in tactite, the hole should
continue beyond the dike. Ixploration type 1,

i
|
i
!
|
!
i
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Hole 27 would cut thc same tactite body ns liole 26 but farther
north. It should pecnetratc both dikes n~nd continuc +to arnd beoyond the pro-
jected limestone nosc beneath the ground to be cut by Hole S24 on the 1000
level. This should be a very informntive holc. Exploration type 1.

Holes 28 and 29 would exploro a large body of tnetite in which
three oro bodies are locnted above and beolow “the 1000 level. DBoth holes
should be extended to determine the geologic conditions at the limestone
contact. Exploration type 1,

Holo 30 would explore the limcstone contact to the north bcneath
a productive areca on the 1000 level, Fxploration type 6,

* In addition to this procram of testing ofinite objectives, a
long=-range exploration program should consider systcmatic exploration of
unknown arcas on scveral levels to dotermine the ‘onpth and width of min
eralization in the contact zone, Hidden bodics of limestone or tactite

2y ¢xist within the arcas shown as granite porphyry on the level plans,
or undiscovered ore bodics may lic on the outar limcestone-pgranite porphy-
Ty contacts, Thesc contacts should be drillce d systcmatically and the
large granito porphyry areas should bc penetrated at intervals by long )
holes, extending to the granite in some placcges Perhaps the large tactite
mass at. the southern cend of the 700 level should be cxplorced more thorough-
ly than has been dono by the workings which arc now caved, This tactite:
zone yielded orec from the Glory Nole on the surface, but it has becn
scarcely prospected below the North level, (plate 45).
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