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COUNTY: COUNTRY: STATE : NAME OF PROPERTY: 1 
CUSTER USA IDAHO (EMPIRE MINE) Mo..c.Ko..y Copper 

DISTRICT OR AREA : METALS: ACCOUNT NUMBER; NUMBER: 

ALDER CREEK 

GENERAL DESCRIPTION : 

Cu, Ag, Pb, 
Zn, Au, Mo 

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

I002 95 

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

DATE : 

STATUS : Recommended for further 
possibilities investigation 

TYPE OF DEPOSIT : Tactite copper & limestone 
replacement base metal 

I 

GEOLOGY LOCATION : 5 miles SW of Mackay, Idaho. 
Granite stock intrudes Brazer limestone 
(Mississippian). Stock has marginal facies ELEVATION : 6000' to 9000' 

of granite porphyry and numerous later dikes LAT : 430 53' 30" LONG : 1130 41' W 
that have created extensive zone of contact ACCESS: Dirt road leads SW from 
metamorphism in area of Empire Mine. Mackay to mining area. Mackay 
Tactite zones are along contact and in blocks (PQP. 659) reached by hiwy Alt 93 and 
of Is in g rani te. FLJ...; •• :....:.p-=.. • ...;R-.:...:..a:...:.l..:..rro---=-.:..a:...:.d ____________ -i 

MINERALI ZATION: 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, 
speculartte and scheelite. Oxide Cu minera\.= 
- Chrysocolla, malachite. 

GEOPHYSICS : 

Limited. AM,AX reportedly did some I. P. 

GEOCHEMISTRY : 

MAPS 8 REPORTS : 

See Essex Files 

DEVELOPMENT : Extensive operating: 

Empire - 100 ·TPD mill (sulfides). 
Horseshoe - .under development. 
USSM properties - open pit 

now idle 
PROPERTY a OWNERSHIP : See property mal= 
in Essex files 

(1) U.S. Silver & Mining Corp. 
Robert Pinder, President 
500 Boston Bldg. 
Salt Lake City, Utah 
(801) 521-7114 

(2) Honoluly Mining Corp? Empire 
(3) Joe Ausich, Mackay 

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

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

TOPOGRAPHIC MAPS : 

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

MINERAL PROSPECT DEPOSIT DATA SHEET 

I 
___ x IN,.."NATIDNAL. INC. 

1704 WEST CIt.ANT Ito., TUCSON, ARIZONA 85705 

~E (602) 624-7421 

BY : 

DATE : 

Paul Eimon 

May 21 J 1971 



NAME OF PROPERTY : NUMBER: 

EMPIRE 

REFERENCES: USGS open file report, geology of the Empira Copper Mine near Mackay, 
Idaho; F.W. Farwell & R.P. Full 1944, 22p + 48 maps and sections. 

Geologi.c Map of the Mackay Quadrangle, south-central Idaho, by W.H. Nelson 
and Clyde P. Ross, Map 1-580, USGS, 1969 

PRODUCTION a RESERVES 

Fi rst 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 testi.ng 
(oxi.de Cu). 
Ei.mon samples for mire ralogy. 

---.-------------------------------------+--------------------------------------------~ ME T ALLURGY: 

Oxide Cu - Pb - 2ln deposits in oxide 
zone. Oxide Cu ores di.fficult to leach 
due to high lime content and clays. 
Tactite & replacement sulfide ores 
easily amenab Ie to flotation methods. 

FAC I LlTIES : 

ENGINEERING : 

EXPLORATION POSSIBILITIES: 5-25 million ton 

M III at Empire 1100 level i.n good con- oxi.de Cu target for open pi.t mtni.ng. 
Deeper unknown sulfide possibili.ti.es in dition (100 TPD). Equi.pment at USSM 

open pit in terri.ble condition (est. 
value $100,000). Power at mine area 

ADD ITIONAL INFORMATION OR SKETCH MAP ' 

tactites or igneous intrusives. 
District should be investigated if property 
position is Dossible. 

----



• 

• 

TO: 

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 mUes 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 66 mUlion lbs. of copper. 
Ownership is now divided between the U.S. SUver 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 mUl 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 fUes. Rock type samples are in the 
Essex Tucson collection. 

E!ploration Possibilities: 

Oxide Tacttte Ores 
A rough estimate gives a target of 6-25 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. 

-1-



Sulfide Tactite Ore 
Considerable production has come from irregular bodies 

of sulfide mineralization in the tactite zones at Empire. Projection 
of these zones downward 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. 



Mr. Robert J. Pinder 
u. s. tlver Mine Corporation 
500 Eoston Bui Iding 
Salt Lake City, Utah 

Dear ob: 

I am sorry that I was unable to reach you on the telephone today. 
letter will have to suffi.ce as I am unexpectedly going on a foreign trip 
for two weeks, leaving tomorrow. 

We are matting under separate cover, copies of the Anderson Drill 
results. 1 will be forwarding further information as per your 
request when I return from my field trip. 

Early i.n July, we hope to have Mr. Kenneth Jones , Chief Geologist .. 
Essex Internati.onal, Incorporated, in the general Empi.re area to 
collect further geologic and exploration data for us. Our present , 
review of the Empire data does not i.ndicate a firm enough target 
to justify heavy option expenses. I have given Kef') Jones your 
address tn" S aU Lake City and Taylor's a dresS i.n McKay. 1 
wi.n can you when .1 retum from this tri.p. Best regards. 

Very truly yours, 

ESSEX INTERNATIONAL, INC. 

Paul I. Eimon 
Manager of Exploration 

PIE:jbg 

cc: H. Lanierl 
K. Jones J 
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INFORMATION SERVICE 

GEOLOGICAL Su~VEY 

For release NOVEMBER 14, 1944 

GEOLOGY OF THE D-PlRE COPPER rvm-re. NEAR Y'.ACKJ.:!., IDNIO 

me E;rpire copper mine, principal mine in the Alder Crede mining di strict. 
vlhite Knob Range, Custer County • .Jdaho, was studied during 1 942 and 19~ 3 by the 
Geological Survey of the Department of t he Interior. A c1e t ailed report by F. \'l. 
Farwell and R. p. Full, accompanied by u5 plates sho1Ning surf ace geology of an 
area approximately 12 square miles in si ze and r.:8ps and sections of the rr:ine, has 
been released:.lo~.p~p1i~ . ~!1Sl?~9.HQt:l. i.I1. th~ open fil e s. q:£: tr.e Gco.l9gi .. 9~1 . S1J.l:.Y.eY.. ... ~ _ 
in Washington, D. C .• and the regional offices in Spolwne, \'fash., end Sal t ~~(e .... _ ... .. 

Ci ty • . Uta.'1, Survey Director 'iv. E. iVrather reported todc1Y to Se<;:retary of -fhe 
Interior Harold L. Ickes. A copy of this material is also available for consul­
tation at the Idcllo Bureau of Mines and Gcolo~, MoscO\v, Idoho ~ 

'!he Empire mine has yielded rrDre than Z7 ,5CO tonG of Gopper since 1901, i.Dst 
of the production being prior to 1931. Other mines in the district have been 
producers primarily of oxidized lead-zinc ores. 1he copper and lead-zinc depos­
its are located along the mal'gin of a grani te stock,\',nich has been intruded into 
Brazer limestone of Nississippian age. The copper deposits are irregular, pipe­
like bodies, which corrur.only lie along the margins of tacti te masses in contact 
with marble. 

Indicated and inferred sulfide reserves, based largely upon drilling and 
r..ine sanp1ing by the Bureau of i1ines in 19u3, are estir:1ated by the Geological 
Survey to be 23,370 tons of ore averaging 2.67 p ercont of coppcr~ Geological 
Gtudies incl::.'::'[lte that the possibili ties of finclinE; addi tional ore bodies at the 
Empire mine are very good. Appropriate recor:1rrlendations for exploration are made. 

P.N. 101872 
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GF,(lLOGY OF THE EMPIRE COPPER I,nNE NEAR !JACKAY I IDAHO 

by 

F. W. Farwell and R. P. Full 

SUMll'lARY 

The Empire copper mine, principal mine in the 1\lrl.cr Creek min-
' ing district, is situated in tho ~hite Knob Ran~o, about six miles by 
rond southwest of 11ncko.y. in southeastern Custer County, Idaho. Ho.ckay 
is the terninu8 of a branch of the Union Pncific Hnilroo.d and is also 
accessible from tho north and south by U. S. HiChH[lY 93-A. 

The E:lpire'mine was fir:.Jt opC!r:1t ed in 18tH, and from 1901 to 
1942 yielded over 55,000,000 pounds of copper. Over 98 percent of this' 
yield Wo.s produc~d prior to 1931. Severnl million pounds of lend have 
been produced from neighborinc lead-zinc deposits which huve not been 
developed so extensively o.s the coprnr doposi ts. ' 1\ co.rload of tungsten 
ore Wo.s shipped from the :EJnpire mine in 1942. 

I 
The copper and lead-zinc dep08its o.re located along the margin 

of a granite stock, which has been intruded into the Brazer limestone, 
of Mississippian nee. Near the Enpire mine the stock has a marginal 
facies of rrani te porphyry o.nd an extfmsive zone of contact metamorphism 
has heen d~veloped in the adjacent limestone. Toneues and dikes of gran­
ite I10rphyry transect the limestone, and sever:1.1 larGe blocks of lime­
stone are wholly included within the r ranite porphyry. Irregular masses 
of garnet-diopside rock, or tactite, lie within the granite porphyry and 
alon~ the contacts of e;rcmi te porp:lyry wi til tonr ues o.nd blocks of lime­
stone. The tactite was produced by contnct m~to.morphism, after the gran­
ite ' porphyry had crystnllized. ~.;ost of it formed from limestone or mar­
ble, althOUGh sone tactit(! rcplnced r.;ranite porphyry. 

The copper deposi ts arp. irrc["ular, pipe-like bodies \,hich com­
monly lie alont! tho margins of tocti te ffiLlsse s in cont act wi.th r.lClrble i 
SOlr,e ore bodies lie entirely wi thi n tactite. A few of the larGer ore 
borties have been mined throurh a vertical extent of 400 feet or more. 
11any of the pipes do not crop out nt the surface. The copper or~s are 
conposed of ch0.1Co pyrite, pyrite, and pyrrhoti.te in ' coarsely Branular 
rarnAt; diopside , o.nd calcite . Nnpnotite, fluorite, sphalerite, molyb­
denite, speculnrite, and schcclitG are less widely distributed. The cop­
per ores have been deeply oxidized by ground w~ters. C!lrysocolla is the 
principal supergene copper mineral. 

Most of the lead-zinc deposits are veins ~lose hypo~ene minerals 
consist of galena, narnatitic sphalerite, pyrite, and some chalcopyrite~ 

Oxidation of these deposits has also been extensive, yieldine cerUSSite, 
smithsonite, and calamine as the principal products. 

. . 
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Because of the irregul ar distribution and character of thA cop­
pe r ore bodies, considerable exploration is n e cAs~nry in order to devolop 
ore reserve s in advance of mini n~. In rec ent years ore ha s been extracted 
nearly as fast as it was found and prese nt reserves of sulph i de ore are 
sr:lUll. Indicated and inferred sulph ide ore r r: s erves, bGsed largely upon 
drillinG and mine snnpling by the BureQu of Mines in 101r3, are estir.mtod 
by the Geological Survey to be 23,370 tons of ore averu~ing 2.67 percent 
copper. 'Reserves of oxidized are 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 be neficiation. 

Tho geoloricul studies indicate t hat the possibilities of ficd­
in~ addi tional ore bodies at the E;-:1p irc mine nrc very eood . Thorough e:%:­
plorQtion of known tactite bouies and scarch for neW tuctite masses nre 
su r:r:ested. Specific recommenda tions for eX ll loration are mQue and indi­
cnted on the levi'.J.. maps accompanyine: t:lC report. It is recommended also 
that other mineralized areas around the e rani.te stock be prospected and 
search made for possible undiscovered deposits. 

INTRODUCTION 

The E~pire copper mine, principa l mine of tho Alder Creek Mining 
district, is situated in the \lhite Knob Rn TIC"e in CU3ter County, Idaho, 
about six r.1iles southwest of the t own of r,la ckay. Th o r.1ine was investigated 
by r; eolot-; ists of the Ge olog ical Surve y durine 1942 and 1943 in order to 
gathe r inform.ntion on the nuturo of t':w ore occurrences which could be used 
by the mine operators as r;uidanco in search of additionnl ore roserves. 
The surface Ce olor,y WClS ma pped on topograph ic base maps prepared from aeri­
al p;, oto l3rQphs, and the acce ssibl e l e ve ls of the Empire mine were mapped 
in de tail; drill cores were Qlso 10 F"I~e d. To furcish a broader setting, 
the r. nn e r a l r,e olog y of an are o ap!)r ox l:7lQ t e ly t \lulv e square miles in size 
surrounding the Er:1pire l'line (desi e:;;w t ed t he I1In ckay distr i ct in plates 1 
oncl 2) was napped in less deta il, and 0. numbe r of s!,lQllcr mines and pros­
pects were exmnincd. The s un ior aut hor spe nt thirteen r:lOnths at Mackay; 
ncco;npani e d by C. N. Bozion for nearly cl e ve n months; the junior author 
waG wi th the party in tho fi e ld for t !lr c e n onths. The authors worked on 
tho report for four months in the Spokane office of the Geological Survey. 

From De c ember 1942 until Sept embe r 1943, Bureau of 11ines Project 
1406, unde r the supervision of John i"l. Tnber, operated in the Empire mine 
concurrently with the study of the Geolo,n: ical Survey. Twenty-one diamond 
drill holes, totaling 3,863 feet, were drilled from und8rgro~nd stations; 
noorly 400 r.1ine and dump samples were taken; and new transit surveys were 
run in different parts of the mine. The Bureau of ~, Iine::;' assays were used 
exclusi v()ly in the estimation of ore reServes made by tho Geological SUrvey • 

. " y 
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Tl:o orA deposits of the ~.lLlckLlY diGt:-ict wert') fir:.;t d~scribod ty 
Kc~p and Gunther, 1/ uho pointed out that tho de posits o ccurred in n co~~ 
tact mctn::1orphic Zone. Umrleb~r 2/ discus30d tho depoci t:; in ~ore d(;t:::.il, 
ar.c1 in his Professional Pnpe,r eave n reconnnisscmce trof1 t~ent of the [;';01-· 
0ey of tho :Jurrounc1in~ areLl. In 1930, 20S8 3/ wrote briefly on thIJ E:T.piro : 
and adjacent nlincs wh~n tho Empire mine had noarly roacho~ its present . 
stat~ of developmont. 

A number of privute gcoloCica1 and enGineerinr: roport8 wore made 
nV3 Unble to the authors by the m,maecmc n t of the n npire rr.ir.e. 'T:;o {!.co-
1or::icn1 infornation includes r.lnps of exnr::i r.ntion:> mndo by {~o ol08 ists o!' 
the Int 0 rnntionnl Smcltinf!, nr.d Rofinin,,:; CO:7lprmy d~lrir ! c; 1~23-2G and .h.~ril 
1942, ::md rWPG by Gcologists of the Arr.cricar. SnoH in{; nnd RcfininG Conpar,y 
in Jnnu!1ry 1912. Tho prescnt nuthors h8.vC drawn on these enrlier r..nps for 
the gcoloByof mine levels which arc no lon~cr accessible. The ongineer­
inr, reports were written by Morton \'lebber of Now York, N. Y. in 1919; H. L. 
Batten of Vancouver, B. C. in 1929; and J. Rny V/ebor, present 3upe rinten- . 
dent of the mine~ in 1940. 

The authors wish to express their deep Gratitude to the officers 
of the Mackny EXf)lorution Company, particularly Mr. J. Rny:'leber, for their 

I who1ohnarted cooperation. Thar.ks arc due to !';Ir. J. \'1. Taber and Mr. S. H. 
Lorain of the Bureau of Mines for inte rchClnl";e of information. Tho authors 
owe sincere rratitudo to many of their collencuos on the Gcological Survey 
who guided and aided tho field stUdies ut:d the preparation of the report. ' 

!1.;INnJG INDUSTRY 

!.;Qckay, with a population of about 700, is the principal settle­
ment of the Alder C::.-nc\<: mininr: distri c t. The town is the ter:ninus of a 
branch lino of tll(: Union Pacific RQilroad which connects with the Poc~tcllo­
Butta division at Blackfoot, nin e ty milcs to tho southeast (se8 index map, 
pl. 1), and i s 8.1~1O serVI)(\ hy U. S. l:ir:rl'.\'ay :)3-A, ono of the major north-
80uth hi["h\,!3Y3. li;n ckay lies in t:w broad yal1 0Y of tr:e BiS Loat River at 
an cJ.cvnt ion of fi , 900 fo e t. The \'(hi t n I-:nob n::mt~e ri S e' S to the southwest 
and the ruc:c,ed Lost Ri vor P.nn~e 1 ios to the nortr.east of Mnckay. A f ew 
miles VlCst of the Empire mine, Whi ttl Knob roo.chos an elevation of 10,533 

1:../ K~lnp, J. F., and Gunther, C. G., The ll1hitr:J I(nob Coppe r DepOSits, 
~:: ~lck8.y, I (bho: Am~ Inst. r.1in . Enl' .• Trans., vol. 38, pp. 269-296, 1908. 
2/ Ump1cby , J .13., The Genesis of the 1.1ackay Copper Doposi ts, Idaho: 
Econon ic Gcolor.Y, vol. <), pp. 307-358, 1014. 

Un:pleby, J. B., The Gcolof:y anrl Ore Dcposit3 of the !lbckay Rcsion, 
I duho: U. S, Guol. Surv. iTof. Pap~r 97, 1917. 
3/ Ross, C. P., G()olo~y ond Ore Dnposits of the Soofoam, Alder Creok, 
Li ttle ::moky, and Willow Creek Mining Districts, Custer and Camas Counties, 
Idnho: Idaho Bureau of Minos and Geo1013Y, I'amphlet 33, pp. 7-18, 1930 • 

. . '0·· ·· · 
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f~ot and hlnckny Peak an clevation of lO,27G fnet. Tho district i3 ~ot 
hcav ily for c.'sted and Genornlly the southern and south',lestorn slopes arc:" 
trrelcns, 'l'}10 only ;,)ol'onnial strOaM ncar the ~;,Jire nine is Cliff Creek, 
\'l~,icll he3ds neal nst tae s3['ldlc bet,ilCer, 11ackay Peal<: nnd Hhi te K:lOb and 
flo',ls east erly ir.to Bi~ Lost River. 

~ , 

Tho oldest and most important mino in the district iD the Er.:pi.re' 
copper mino, \J11ich was fir3t opera.t()d about 1034. Othor mines in tho 
nei~hbol'~ood arc tho Horseshoe, VIhitc Knob, ::Jluobird, Grand Prize, and 
Cho.:npion :nines; n~lCrous prospect pi ts and adi t3 are sea ttored over the 
hil1sidos. 

In the ourly days of the Er.lpir c] ;:d no hi c ll- r, r wlc oxidi zed orcs 
were minc O. from ope n cuts and trc:nt .:: d locall~r in a s :1Qll 3:n" l t e l'. Fro:;)' 
1099 to.l907 the mine passed throu~h a p~riod of ov or-capitnlization and 
misman:1c:c~nent. 'rho Empire Capp oI' CO:;lpcn:y ncc;,uirecl tho property in 1907 ,. 
and operatod nlQost continurnlsly unt i l 19:1, s~ippin~ crud o oros to Salt 
Lake sr:wl tors. Tho c ompany paid h:.lrLcl301~c di virleIl<ls but apparontly toward 
the end of this ~eriod too litt1Q att~ ntion Was dir~ ctcrl to underGround 
devc lopr.1e nt and tho m3intvnance of l'l'!s c rV OG. Tn October 1'321, tho Idaho 
Copper COl:1pn:1Y succe eded tho E:npiro Copper CO:-:lpany nnd instCtllud the pres-
ent mill o.nd tr::uTl\IJ,W. I,Ulling bcr,nn in 1924, only the low-C'rade sulphide 
orcs Bveraeinr, about 2.8 percent copper bu i nr, tre ated; and both concen-
trates and crude orcs were shipped to Salt Luke m1cltorc until operations ' 
ceased in 1930. From 1928 until Aur,ust 1930, tho mino was workod by Mac- , 
kay I1k tals', Inc. which wont into voluntary receivership in 1931, at which 
time the patentod c13irrls wero taken ovur by Custor County. A small c::1our.t 
of crude are was producod by lessoes in ) 935-193'1. The lIiuckay Exploration 
Company, prns e n t op,]ro.tors of the IT.ine , took ove r the property in 1939 
under leo.se and bond aGreuments with Custer County and with Mnckny~otalsi 
Inc. 

Accordin,':, to U ... .lpl c by, ~/ opor ntions on a larr,o scale at the Em­
piro mine '.lore starte d in 1901. 7he pro(luction sinco them is shovm in 
Table 1; previous production is not knovm. 

The othe r ninvs in t hu d'i s trict hn'l0 prin nrily b(wn proc1uccrs of 
oxidize d l ead and zinc oros. Tho ;io rs c:s!1 oe mino, 1,'/;:ich lit: s ono and a 

, qu ll rt· )r mili)s nortll';rest of the ~l ') ir <.; :-:l ine , h :'13 yin l dod princi p311y l ead 
orus from oxidiz~ d ora bodias in tho uppor part of t h8 mine. Zinc occurs' 
in both hYPoGono and superc:er. () orcs, 1:>; 1 t :1:1 S b0e r, only sli Chtly oxploi ted. 
Tho production of t ilO iIorseshoe r.,in u for t ho poriod 1916-1928 is shovm in 
Table 2, which has been taken from .Ross. ':)/ r,:rs. R. A. Strunk of Mackay 
is OVlr.8r of the Horseshoe mine. 

4/ Ur.1pl e: by, J. D.,. Gcolor,y and Oro Deposits of tho MaCkay Region, Idaho: 
U. S. Gc olof,icnl Survoy, Prof. Pap er g7, p. 13, 19l7~ 

~/ Ross, C. P., GeoloBY and Ore Deposits of the Seafoa~, Alder Creek, Lit­
tle Smoky, and Willow Creek MininG Districts, Custer and Camas Counties, 
Idaho: Idaho Bureau of gines and Geology, Pamphlet 33, p. 9, 1930. ," 

" 
" 



" 
T:lbl0 1 

Pro lluct ion of Hecovernd 1~ct31s (It 
the Empire Mine, 1901-1942 

Crude are, 
c1ry tons 

Concentrates, Gold, Silver, Copper, 
dry ton s au nc (' ;:;~ __ .::.o.::u:.:.:n:.:c...;.p'_s __ :""'-___ J,;.p.::.o..::u..:..:n-=il.:.:::J ___ _ 

1 <]01 Norw 
1 ~02 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1034 
1935 
1936 
1937 
1938 
1939 

1;'721 
15 ~ G81 

67,850 
13;000 
40;838 
37,141 

382 
1, 4:)6 
7,206 

·11 ; U57 
2(,.227 
35 ;%0 
l r

/; <]01 _ 
5/t; 295 .-, 
G9; 'J07 
G6;808 
53 ,2::'1 
12,904 
15 , '7~~ 5 

9;992 
16; 717 
1C' ;'791 
11,775 
29, 7~3 
3,6:-'>5 

13,627 
11 :S32 
66,573 
26~214 
None 
None 
~or.e 

Nonp, 
190 
173 

None 
-'3% 

3,430 

'319 
4,750 

255 
1,297 
1, 053 
4,273 
2,379 

14c40 
240.95 
85. 

384.74 
1,8",2_ 
1,82333 

15 .89 
27.7:5 

26:),24 
'GC,3 . 

1,7G6. 
1, 891~Cl 

-970 99 
3 ~155 . 0G 

2:071 0 60 
2,530, 
2,4 7G .11 

G72.80 
1;3Cl9 . 
1;23h. 
2;019. 
1, 1~)8. 
1, 2 "r/r < 92 
2, 096.43 

2:31 . 38 
761.22 

'495. 
2,282.15 

751.51 

10.10 
8.83 
1.00 

207 . 
1910 4,404 S~2G . 

1911 3;1G9 381. 
19~2 1 ,274 141. 
Total· 765 ,087 1(,766 35,925.59 
* In addition a SffiQll tonnn~e of tungsten 

-60 7 
12;058 
3/500 

22,065 
71,8St.-
70,2:22 

-673 
2~23G 

28 ; 7!14 
40 ,900 
09,912 

10G ,4G3 
50 ,2/1:3 

13~i ;1 34 

123 ; ,153 
74 , G1.5 
5G ; 01.·1 _ 
31,833 
29,888 
23;354 
33;<]88 
2:-;;900 
18;808 
35,439 

G;453 
9;734 
9,776 

60)083 
22,925 

1,510 
6~9 

300 

2;",Gj 
11,300 

7,013 
1 ~ 87 .... ./: 

1,202,459 
are has been 

14,%6 
4,U ,286 

2,700 ; GOO . 
584;134 

2;80'1;926 
2,895 , 081 

38,G,)8 
')0; :5"< 7 

910,1,02 
1 ,415 ,314 
2,8~4;281 

3;9G2;125 
2;106,441 
4;702i119 
:3; 00(,; 291 
4;208;401 
3,{04 ;161 
1,300,518 
1,480 ,678 
1,088;148 
1,843 ,200 
1,{49,838 ' 
1,13'7;771 
2, 352 ,306 

239;785 
684; 151" 
514,697 

2,824,032 
1,121,586 

26,518 
18,097 

3,876 

175,9 .... -"0 
632,217 
380; "<69 
10t~i 000 

5~,630,493 

producQd. 

T~e statistics in Table 1 have bec~ furnished by the Metal Econon­
icn Djvision of t.he Bureau of l\~incs. Compurison with company records indi­
cutos that tho crude ore fiGures include only crude ore shippod or smelted 
and not crude ore concentrated. 
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Table 2 

Production of tho HorseGhoe tU ne , 1916-1928 
(From records of the U. S. Bureau of Mines) 

Crude ore, Concentrates, Gold, Si lver, Co ppe r, L(~a d , Zinc, 
Year tons tons ounces ounces pounds pou[',d3 pounds 

1916 '196 ,88 1;~£68 3;093 55;587 
1917 1.462 6.99 17;293 2;997 678,074 
1918 Ij087 8, 64 11; 440 1;522 41'.<0 ,628 
1919 1,128 4 .71) 12, 011 2,333 361,937 
1920 2,319 5. 96 21 ;1 65 2, 021 3136 , 352 
1921 116 2 . ~25 1, 811 37 f) 55 , 'J02 
1923 651 7. Gl <Ji 29 '1 · 902 21'.Gj 65<J 
1923 660 6 . 00 5;01'1: 1, 603 169 , 872 
1924 79 4. 33 1 ;012 287 36;538 
1925 75 1.50 1; '17 6 · 3/,8 5 9 .310 
1926 865 32 1l.72 10 i 236 3,198 332;597 18;942 
1927 182-' 53 1~ 5 2 2, 275 · 495 58,256 18;163 
1928 49 5 .. 13 123 1,159 791 2,363 

Totals 8,869 90 63.57 94,917 20,334 2,888,503 39,471 

The Whi to· Knob mine, about t hree-quarters of a mile northwest of 
the Err.pire mine, has produced mostly oxidized lead orcs in the past, but 
in 1911 and 1942 yielded over 2,100 tons of oxidized zinc ores carrying 
17 percent zi nc. The Hhite Knob Mining Company of Salt Lake City is owner 
of the property. 

MininB at the Grand Prize mine , j ust Douth of the Empire proper­
ty, was resume d i n the winter of 1913- l'rl'~. The Champion mine , which lies 
t wo and a half mi les sout h of t he Bnpi r e mi ne and just off plat e 1, pro­
duc e d four carloads of oxi dized l ead or e in 1913. Both properties are 
controlle d by J oe and Louis Au.s ic h of !vbckay. 

The Bluebird mi ne, jus t east of t ho Wh i t e Kn ob ni ne , has been 
idle for sever a l years and is compl e t ely i nacc essible a t pres ent. Mr. 
J. Ray We ber of t he Empire mi ne is aBent for t he OVlner. 

GEOLOGY 

~i(, Qr ly hal f the ar ea .shown i n pl at o 2 is underlai n by l ime stone 
wh i ch is tl:o ol dest formnt i on known i n t he re~ion and is correlat e d with 
t he Brazor l i me s tone of uppe r Uissis si ppi an aGe. On t he east the lime-
3to;:e i 3 bor der ed by a r;roup of volc nnic r ock3 correlated wi th the Challis ... 
volc a niCs of Ol iRoc one or Miocene aGe ; thes e volcanics appear to ~e the 

. your.r;cst rocks in the di strict. Tho lirr. e ~tonc hos been intruded by a 
roughly circular stock of granito about four miles in diameter, most of 

._..1- .. ,,, •. _. __ .. _. _._ .. ___ ._-
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which lios south ::md west of tho map nreG' The E; rani te is very porphyrit­
ic in places ;:uoni~ tho ed('" e of tho stock and r:..l. ... ;v:rou:J dikr;3 of f-l'cni tc 
pl)'rphyry extend northeastcrly fro:;) the stocle into lir:1cctone ncnr the E:::­
pirc minco The limcstone is intruded al~o by dikes and SQ811 bodics of 
diorite, qunrtz monzonite, aplite, nndositc porphyr~r, q"JGrtz di~ba!)e por­
phyry, and porphyri tic granodiori to. The eranite and crnni tc porphyry 
nro believed to be related to the Idnho bntholi th of lnte Cretaceous or 
cnrly Eocene aee. 

A zone of contnct metamorphism has been developed in the lime­
stone alone the edge of the eranito stock. LarCe blocks of limestone in­
cluded in tlie Granito porphyry border phase of the stock have been partly 
or completely converted to masses of ("arnet-diopsido rock, knovm as "tac­
ti te;!, and· u zone of v,hi te murble up to 100 feet in \lid t!1 has been devel­
oped in limestone adjoinine the igneous bodies nnd tHctite musses. T!1c 
are deposits, irrecular pipe-like bodi e s cOQPosed of chnlcopyri te and 
other sulphides mixed with rnrnet, diopside, and other lime-silicate min­
erals, occur in the contact ffiet nlr.orphic zone and nre most commonly local­
ized at the contact of tactitc and marble. 

The limestone has boen rathe r strongly folded, the strike of its 
bedding beinr; most cormnonly to the northvlCst. Fro.ctures and faults, most 
of which trend northeast, have beon developed in tho limestone, and many 
of them ::lI'e occupied ,by dikes of iC:18oUS rocks. A north-tre nding fault 
marks t he contnct botween limestone and the volcanics in places. East of 
the Empire mine a largo mass of jnsperoid, derived from limestone, occurs 
between the limestone and volcaniCS. 

Sedimentarv rocks.-- The limestone varics.frorl thin-bedded,black 
arr,illaceous types to bluet mediUm-beddad limestone. Considerable chert 
is present. particularly in tho more urr,illacoous limontono in the 10\"101' 

pnrt of the formation, occurrinc ClS r.odules, nnd ns irrof,U1Clr bods and 
lenses sovernl inches to n few fe ot thick. Tho limestone formntion has 
been correlated ~ith the Brnzor li~esto nc 6/ on cood faunnl evidence in 
nearby arens. Tho full thickness of t!lO form<1tion cannot bo determined in 
this area, but it is probably to bo me a sure d in thousands of feot. 

Ir.ncolls rocl~s. -- All' thi3 i:1trusivo rocks a rc prob~bly lator 
them the fol (1in~ of t!lO lir:lOstono and !:lO St, i f not 0.11 of them, nre oarlier 
thnn thc volcClnic rocks. Tho ol fk st ir:. trusivo rocJ~ in t llO n1'OCl is diorite 
which is pre s ont n3 two small bod i es northr:c) :;t of the E:n~irc mine . Tho 
diori to is lir,ht to me dium {jl' L1Y in colo r, f ino- r,ro.ined, ~1nd is con!)osod of 
~odic plngloclnse, nur it o , biotite, nccessary npntito and ~ little quartz, 
and rnre phe:nocrysts of plnp:ioclClsG ;l!'1d cu e i to. 

Quartz monzonit a hns bOC::1 obsorved 0:11y on tho deepest lovel of 
th8 E;;i!Jiro mino a nd in di:!T:1ond drill co1'os. It is n mClssiv u , coa rse, evon­
grained, cr ~y rock contnining oliGocl :lse, orthoclase, chloritizcd biotite, 
quartz, hornblende, o.nd minor o.ccossory minern1s. The rell1tivo aGe of the 

~7 Ross, C. P., Oral COmMunications. 
Ross, C. P., Geology Bnd Ore Deposits of tho Senfonn, Alder Creek, Lit­

tle ::;~ol{y, nnd '.1i11ow Creek ~:rininr Districts, Custer and Camas Counties; 
Idaho: Idaho I3urFinu of i\Iines ond Geoloc y, Pamnhlct 33, pp. 10-13, 1930. 

Um~lf\by, J. n., Geo1oc:y and Oro Deposi ts of tho Mackay Region, Idaho: 
U. S. Gcol. Survey Prof. Paper 97, p. 28, 1917. 
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qU31·tz monzonite is not well estnblished. 

The c ro.ni te is light pinkioh in color and i3 cotilLJoced of ortho­
clase , 01icocla3e , quartz, chloritized biotite, and accoc::;ory ~a~~etite, 
apatite, and zircon in a very subordino.te r.roundmass of finer quartz and 
fP.lJspar in ~raDhic intergrol'lth, biotite nnd sot~.e r.ornhlende. Tho gran-
i te porphyry is whi to and contains abundant ph,n,ocrysts of orthoclase, 
pluf,ioclase, and rounded quartz, which aver3~e from one-fourth inch to 
onp-half inch in size, and sparse biotite and rarer hornblendo in n dense 
r,rouEdr:-:aG3 of qllar-l;z .and feld spnr . The {'Tnnite is rclntively unif'oIT, · in 
t e xtur~ and com)os ition, but the ~rani t e porphyry variec widely in nearly 
all its char~ctcristics except color. It in believod t~at th e two rocks 
nrc renetlcolly rela ted b ecause of the close similari ty in r.1ineral co:r.posi­
tion and tho position of the r:rrlr.i te por:)hyry alo;lg the r:1D. r e in ·of the 
stoc k . Contnctn between the t'.vo types [Ire !1ot exposod , but the texture 

, of tte r-rani te porphyry s ec:;)s to [l!l:,ronc}: the texture of tho e:rani te by 
f,radunl chnnr,es near the contact. The ,"'rani te in for more resistant to 
wcatherine than the grani to porph:rry 011<1 form;:; craGr';Y penks and pinnacles. 
Both the rrnnite nnd ~ranite porphyry ; [lD well 08 sone bod ies of tactite, 
are cut by sr.1all irrer,ulnr bodies nnd dike s of wh';' te to pale pink, sugary . 
apli te I composed of q\~artz Ilnd orthoclni3e. 

A few scattered dikes of andesite porph:/TY, ran!!ing in width 
fron I} to 80 f ee t, cut limestone, tncti tc, ond ~ranite porphyry. The an­
dp,si te porphyry is a nedium-craincci, c r ecn ar.d \'Illite rock containinG p!1en.,. 
ocrysts of ondcs ine, albite, n ferro:;)nf~esinn nincral completely altered 
to chlorite, and corroded quartz in n rroun&~n ss of feldspars, chloritizsJ 
biotit e , colcite, nnd alteration products. Scattered dikes of quartz dia­
base porphyry up to 10 feet in width are prcsent; they cut ore bodies in 
the Empire mine, as v/ell as linestor.e, ("ranite , cmd r:rar. ite porphyry. 'l'hs' 
rock is ereenish-gray to black in color, and carries phenocrysts of' aUGite, 
stronGly r eso rbed quartz, and rare pl neiocln:Je in u fine diabasic e;round­
mass. 

Th,~ porp:1yri tic [To::od i ori te , loc~111y known u3 "trachyte porphy­
ry", commonly occurs in no!'tl18Qst-trcr.ciinr; ciD::e n 33 r.:u ch as 120 feet wide. 
The rock is lic:ht r~ray where fresh f~n ll is co:::pose<l of phenoc rysts of olig­
ocln s 8 , pnrtly resorb8d quartz, pink orthoc lCis p. , and bioti t e and hornblende 
almost comT)letoly converted to c11lori t!) , in a finc-r:rair.cd r:roundr.;ass of 
oli roclos p ann micropt3{",matlte . Thn rock contnins ir.clu s ions of andesite 
porphyry and possibly of quartz diabnse porphyry. Chilled margins of 
sliGhtly porp:-,yri tic obsidinr. ure CO;-I:lOn alo;'.(!, the (likes, and. have been ob­
served Q~ainst ~nrnct-chalcopyrite ore, cranite , eranite porphyry, ar.d some 
of the eorlior rocks. The porphyri tic (·randiori tEl slakes rapidly whore ex­
pos8d underground , requirinr, ti;nberinB in most places. 

The volcanics exposed 
not been studied in netnil, but 
made up of reddish and purplish 

alone the east edGe of the mapped area have 
a reconnaissance indicates the fornatiol'l 1s 
brovJD porphyri tic andesi tes and dacites, 
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wi th SO::lC tuffs and nc:r;10:1e:::'~1te8 prc:scnt h iChcr in the 8'Jc tion. Or: tho 
wost side of Tuscaroru Gulch, just south of the r.w,pped area, fre :Jr. anc.;ular 
frn t~'-1ents of r:rnni to are present in arrlcmr;rot8 , indicatinG that the gran­
i te was emplaced befO'-'t-~ the n[l?,lomernte vms fOrI;]od. 

!.~ct:tn(1,...nhic rocks. -- Zor.es of r.1arble hnve 'been developed 
t:;rou r;hout t:lG areu at tiw contacts of diorite} q~1Urtz r.lonzonite, c:rar.ite, 
ar.d rro.ni to porphyry intrusions into the limestone. Tho marble is ' com­
'POsed nlmost entirely of (;[11ci te VIi th sC:lttercd cry:::;tn13 of lime silicates. 
Nenr its contacts with iGneous rock or tnctite,~Qrble is coarse-~rained 
ano. whi to or blue in ,color, and become:::; finer-r;r :-lined ond blue!' m:ay ,from: 
the conto.cts. In plnc,es thA marble ZO:1C is more than 100 feet wide. 

Irrorula1' bodi es of tnctite occur nlon!?, 0. pnrt of the border of 
the stock in the vicini t:r of t~o .s;,1;,i1'0 mjne . The tClCt.i te bodies have 
shurp contacts w'i th the marble :,md COI,;J:ionly VIi th the lencous rocks, 01-
thou[': h in places t;lcti te po.sses r,r3G.unlly into r:rnlli tu porphyry. Strir,c­
ers of r:nrnet co~~only extend 100 fuot or more into the ir:neous rock but 
huvo not been observed cuttin(,; the calca:reous rocks. Evidently so;~,e tnc­
tite hns been for:ned by replucc'-1ent of' t~;e i gnuous rocks aD well as by ro­
plncowmt of mnrble. Garnet tind diopsirle in varyinr; proportions m::lke up 
at l east gO percent of the tactitc. Tho f,arncts nr c ~rossularite to un­
dradi to in composition and range in color from brovm throllch nmber to pale 
honey-yellow. Diopside is Greenish white to bottlo-r:recn in color. Epi­
dote, uctinolite, scnpolite, wollastonite, nnd orthoclase ure present in 
smaller mnounts. 

In the central and southeastern part of the limestone area, ribs, 
pods, and irrer,ulnr musses of hard, d0IlSC, rusty jasperoid have been fOIT.18d. 
Much of the jasperoid is made up of flnr.ul~lr fra rpents of chert, silicified 

limestone, and cnrlier jusperoid in n ferrucinous matrix of very fine­
grnir.cd qunrtz. The rock is C~lt by ~Clny curved nnd slickonsided fractUre 
surfaces. In so:ne smaller r.asses the frn !~I:1eIltril choructor is absent and 
rel ict beddinr, of the lir.lCstono is prc::;(:rvec1. The jaspcroid bodi 8S .seem to 
be the rosult of reponted ryoriods of hrecciation ond silicification along 
frnctures in the limestor.~. The 18rr~::;t borly of j~sp9roid lies on the pro­
j8ction of t he fault bc:tween the lii1c ctone and the volc~mic[J. Ttc fOIT.iG.­
t ion of the jnsperoid s ee~s to have b~en earlier thon the intrusion of the 
er~Hiite porphyry and devolopP1Cr:t of tnc:ite, bu t l::ttc:r than foldine; of the 
lime!;tO:le . In a surfnce ore body nbovc t;;e Dro'.m ndi t on the fupire prop­
A:::'ty, jacpcroid is surrounded by tncti to and cut bjr Gnrne t strin,::ers. ~lhere­

ever j asperoid has been found in contact with granite porphyry, the eranite 
porI1hyry soems to be unsilicified. 

Structure. -- The limestone hns been defor:ned by s trong folds 
tr(:r.dinf, in r~cne rnl to the north',:cst. In the 1600 adi t of t::e Er:.pire :ninA 
the uxo~ of tho folds o.lso plun~e to tlle northwest. Faults and fractUres 
striking to tho northeast ~:mcl northwest are common. Many are now Occupied 
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by dikos r but somo are marked by ~O\lGG or ~roccia, or fille d with cal cite, 
Garnet, or fluorlto. Northonst-trc~di~B fracturcs of nll sizes predomin­
ate in thn l'~:-:~i re lninc~ but at tIlc IIorsos~;oe Di ne t he r7:Q~;t p rol:-l in(~nt veins 
und SOlTlC 01' tl;e dikos have northv:esterly striko::.. Di ::.rJl <., c");;!r:nt (i long 
t l:eGc faults so~r, s to have beon s;..~..lll. On the othor h:..tnn, the strong. 
north-trondin8 fault ssparating the li mo8 ~011e tlnG the volcanics in the 
northeo.stern part of the mapped area Im:s!; hnvo at least 300 feet, and per­
haps much morc, of vertical d1splC1cement. The fault r.:ay continue farther 
south than shovrn on plate 2, but the .cvidE;nce is not clear. Repeated per­
iods of mOV81:1enc have takon place along ",;hi3 fault. 

ORE DEI'03I'lS 

The ore dcposits of the r.1acl-::ay district lie in the contact r;:et­
QJnor r:~i c zone of a r,r3ni to stock: alid Qs sociutcJ i {~ncous intrusions. Ore 
bodi e s are known •.. to occur i n ,'In [1rc-shu;:Jed belt tiwt is ot least three 
miles lone and about 1,000 feot \':iLle. The dcpo.sits have been mined r:iOst 
ey-tens:' vely a t 'chc Empire mine in the center of t~e bolt vlho ro copper min-' 
era l s nro dOl:linunt. To the north and SOl" th lOrld-zinc bodies have been de­
veloped nt the Horseshoe, White Knob, Bluebird, Grand hi ze, and Chn..11pion 
mines. A snnll copper prospcct li e s on t:lG rid.{':e north of the Horsesh.oe 
mine. The distribution of lead-zinc depos its on either sido of the major 
copper deposi ts is SOl:10W!Wt su{,{"csti ve of zoninp;. The copper deposits dif­
fer from thn lend-zinc deposi tc in their structurCll form as \'Iell as in 
mineral associntion, and t~e two types are discussed separately below. 

C op~ doposi t". -- The co'pper-bcC1r i nc oro bodies, whose nature 
is knovm o.lraost e xclusively from dfwelo}):y.o,.ts in the EJ1pire mine , are typi .. 
cally irrt'gular pipo-like bodies associ. ," ted ~'!ith m;)!)ses of tactite. The 
ore bodies C0 1'1::1only occur alo;1 r: t;1O J:;n r ri ns of the tacti to r:i.s"ses in con­
tuct \l ith narble, altho\l~h 80::1e of t lw::J lie C'ntirnly v/itl1ir. tactite. ,The 
pipes usually :1UV C nn elliTlticcll sh::lpo in horizontal plan , and tho direc­
tion of their loncer di:;lenvion 1':1::11 c hC1;-. C~ fro::! lnvel to l evel. The strike 
lenct!1 of tho ore bodies ran8es from 15 to 200 feet and t he ir width from 5 
to 55 f ee t. One ore body ha s b een Rined al~oGt continuousl y throughout u 
v ertical extent of 600 fe (~ t; t wo other ore boLlies or chains of ore bodies, 
have b8en ;dned for ove r 400 :'eet vertical ly. :.!o st 0:' the pi pe s pitch to 
t he northeast, east, or southoClst in a dil't3 ction nearly at right angles to 
the strike of the pipe . Gu;,ther 1/ descri bed SOLe of the oro bodies as 
branching upward; a t least one i s known th O, t branche s downwal'd. A few flat 
ore bodies, occur, particularly beneath marble hanging walls. 

1/ Kemp, J. F., ond Gunth e r, C. G., The \'lhite Knob Co pper-Deposits, 11ac­
kay. Idaho: Amer. Inst. Min. Eng. Trans. Vol. 38, p~ 290, 1908. 
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T~:c ,hYPol3ene copper orcs Clrc CO!':1posec1 of r~Ctrnct , di op::;iue , aY:d 
other li;:;e silicates that carry disser:linat ions and spo;;c;e -1 U,:e n.~c ",r; c3 t C 3 

of metalli c mine r al Gp Chalcopyri to is the princi!"lal sul phide: a:;d is accon­
pm:i0. d by pyrite, pyrrhotit c T calcite. and qua rtz. ~hcr" r; t itc . f l.uorite, 
schpclite, Qolybdcnite , s phalerite, s pc cularite, and r a r e borni te ar~ les3 
widely distributed . In places, howeve r, rr.aCnc t i. t o anrl fluori to c, re r<!t~,e r 

abundnnt and extend beyond the ore bodi8s into burren tactit e . Scheelite 
is present in the copper ores in nino.ble amounts at only <J. few places. The 
averaGe assay of four sa:np1es from selecte d broken tunr:sten ores aVJai tine 
shilx':lent, and the assay of one carl03d shippen to the l,:etals Reserve Cor- . 
poration in 1942 from a winze stope beneath the 1000 l evel are Given below. 

I 

Schee1ite-bearing copper ores from the Empire mine 

Ounces per ton Percent 

4 samp),os 8/ Au Ac, Cu vr03 
0.24 1. '75 3.28 4~28 

Carload 0.105 1.35 2.45 -2 .08 

Combined r,;old and ail vel' values of tho copper ores rane;e fro1":1 
~~l to ~15 per ton and seem to be associated chiefly wi th t he chalcopyrite. 

The copper ores have been dee ply oxinized. and much of the ore 
mined in the early days consist ed of oxid i ze d ores . Chrysocolla, acco:npan­
ied by some malachite, is the princi pal su pe r Ge ne coppor mineral, and in 
the oxidized portion of the ore bodi e s i t occu rs as disseminations n.l1d 
stri ncers through tho tactito. TIle coppe r su lph ide mineral in the tactitc 
masses appoars to have been oxidized ~ore or less in place with minor mi­
gra tion of coppe r-be3rine Gr ound ·\'l3.t ors. E01J!8 Ve r, sr;w,ll depos its of super­
~en8 oro have been mined alon~ some of tho fnults and open contacts. These 
vei n-l ike deposits are richer than the SU;:J0.1'(.",en e ores in t3C ti te and 81'13 

COI7'.posc d of chrysocolla. r:;o lac lli t e , t enori te, azurite, and occasional cop­
pOI' sul ph3te mine rals. They were evidently de posited nlon~ open channel­
\'lays and have been found as deep as th e 1000 level, whe reCts t he oxidized 
portions of t he t 8. cti te bodies l ie princi pnlly above t he GOO level. Beneath 
the oxidized tactite ores is a s halloD zone in which the sulphides are 
strongly tarnishe d and acc ompanied by s::-:all amounts of chalcocite and covel­
lit e . Tho extent ofdevolopment of supergene copper sulphides has been very 
minor and they are of no economic i mportance. 

!2! Let:47.0n, D. N., The Empire Copper }':ine, Ma ckay, Idaho: Memorandum 
report for U. S . Geol. Survey, June 29, 1942. 
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Lond-zinc dcno s its. -- The le3d-z~nc ore s occur in veins con­
troller\. by ~l~act~res or shear zonas which usually follow or paral­
lel ccntucts between marble and eranite. The hypoc ene oros consist of 
~a18:'G, unrwat it ic sphalerite, pyrite. sone chnlcopyri te, anrl calc i teo 
Clln lcopyrit e is practically abse nt in the ores of t :1e C:1nr.]i.o,. mi!!~; pyr­
rhoti te is relatively abundant in trw deeper portions of tr.e Hors(;shoc de­
posit. The superGene ores co:npriso cerussite, s!7lit hDo nite, co.ln.';1i.ne a:ld 
limonite. In the Uhite Knob deposit cerussite has been mined to a depth 

.. i 

of nore than 400 feet, and no hYP080n e ore has yet been encountered. Fer­
rUf,inous snithsonite-calaminc ore lies in the footwall of the Uhite Knob 
cerussite bodies. Similar ox idation products have been formed in the other 
dep03i ts, but hYPOGene ores have beon found at much shallovler depths. The 
Vlhite Knob shear zone . seems to be more pGrsistent and pert.1eable than th~ 
shear zones of the other lead-zinc doposi ts •. 

THE ElI1PIRE MINE 

Mine developmont.-- The workine s of the Empire mine are distri­
bute d along a north-trendine, arcuate zone for a di3tance of about 3,500 
feet and over a maxinum width of 400 feet. Tho larGe ore bodies near the 
southern end of the property were mined by surface me~hods in the early day~ 
Because of the favorable local topor,raphy, underground develo~';1ent of the 
Empire deposits has been carried out chiefly from adits. The Clark and 
Darlin~ton shafts at the south end of the property aro the largest of sever~ 
a1 early shafts. The relative po~ition and pattern of the levels is appar­
ent on the composite l evel plan of plate 6. The total lencth of all ~ori- . 
zontal workings is well over 60,000 f eet, of wh ich somo 35,000 feet were 
acc~ssible when mapped by the Geolor-iGal Survey~ Six of tho nino major lev­
els are now opon ov~r considerablo distancos.' Tho main po~tal of the mine 
is at the 700 l evel, the longest l ovel, which s erves as a tie betweon the 
older parts of the mine to the south and the rr.ore r ecent, deeper development 
to the north. About sixty-five percent of the tot al mine output to date ha$ 
cone from stapes above the 700 levpl. A~ int erior vertical shaft extends . 
330 feet below the 700 level to conn ect ~ith the 800, 900, and 1000 lev~lB, 
The Cossack Tunnel, or 1600 level, ].i e 5 GOO feet beneath the 1000 level but 
has no connection with the upper workincs. 

Becau se of tho irrn r ulnr distri bution and nat ur e of the ore bod­
ies, are has been mined nlno$t as soo n us it ha s been developed. The ground 
is r,c nnr ally hnr(l a nd firm, roqu irinE r fl lat i vely l i ttle timberinr, except in 
sow: of tho oxide stopes.. Shrinkage stopir. c: has been widely use d although 
there aro a f ew s quare-se t stopns. The stopes ran~e in siz~ from enlarGed 
raises to those Vlith floor plans of about 8,000 square feot. 

Gr' o] orY • ... - The zone of contact meta.'Tlorphism in which the llipire 
are bodies occur is very irre("ul a r bccnuse of the numerous Gruni te porphyry 
dikes extenning into limestone fr om the stock. The dike s converge in depth 
and the width of the zone becomes narrovlCr. Somo of the limestone blocks 
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tha't lio wi t hin Gr~:mi to porphyry are 8norr.lOus, having 8. rlO rizontal loncth 
as c:r(>at a3 '100 foet and a vertical exten" as r~uch as 500 feet. If:uny of 
the l imn ston n blocks are believed to be inclusions, but G O~O may be roof 
pcn(l ::l'lts. 'r1le tacti te bodies appear to be restri cted t o t~lC r..nin mass of 
er:u:i to porphyry on the marc;in of the stock. They hnve a t e r. dE:ncy to clus­
ter on or ne8.r pro jectinG marble toncues or to li e beneath a har.cinc; '1mll 
of mnrble. These tacti te masse~ commonly connect .horizontally or vertical­
ly with limestone bodies which may be as r.1Uch as 200 feet or more away. 

It has been pointed out above tha t the hypogene ore bodies are 
wande ring pipe s t hat arc commonly situCited along t he ma r gin of a tactite 
mass in cont ac t wi th marble. So:-::e of t he pi pe s lie wholly wi thin tacti te, 
and a few occu r at the contact of r.1n rble and I3r anit e porphyry. One ore 
body above the 900 lovel has g r ani t e porphyry in bot h ,valls. 

Sulphide-bearing tactit e usually is compo!Oed of r a the r coar8e­
grained garnet and ca rries conside r ablo cnlcite in contrast to much of the 
bnrre n t ac tite, which is commonly fino-grninod and has only smnll u:r.ounts 
of sulphides and c.alcite. Tho su lph i do r.lir,ern) ization ends abruptly along 
the mnrble walls of the ore bodi es , but di~jrishAs gr adually toward the tac~ 
tite sides. CoarDe tactite with int e r s titial calcite appears to have been 
more pe rmoable and suscepU blo to r eplacement by metallic minerals than 
eithe r marble or fine-grained tact i t e o The mr.ount of coarse, calcite .. 
boaring tnctit e which is free of me tallic minera ls sooms to be small. It 
is believed that most of tho chalcopyrite han r eplaced calCite, or in some 
caDes pyrrhotite which had previously r eplaced calcite. 

Thus, tho present positions nnd forms of the ore bodies seem to 
have been larGoly caused by two f actors: the loc a tion of the tactite ~asseo, 
and t he pr e s ence and structure of co a rse , calcite-bearinG portions of the 
individual t acti te bodies. Where tho t .:lcti te bodies \'Tere in contact with ' 
marble, t he nusceptible, calcite-rich pOI'tion of the toctit e u8ually lay on 
tho marble side of the tactit0.. On t ~e other hand, t he calcite-bearinc por­
tion of t acti t e bodieD vlholly vlithin cr~lDite porphyr~' has cOmr.1only been in 
the interior of t ho t acti to twss . 

A numbe r of 8tronr. f nul ts, striking r.orthc[lst 8:1d dippinG south- ' 
cant , persist fro~ level to l evel in tho mi ne . For the s ake of convenience, 
th,) f <1\11 t s h ~IV C : berm desif,nnt., d by nUr.!:)0rS on t h0. nino level n a ps . They 
carry couCe consistinG of dccomposert Gr~nit o porphyry , cl ay , and limonite 
with occasional white calCit e , pyri te , Lu'1d crushe d Garnot over widths of 
two inche s to six foot or moro . Most of the dikes also have a northeas t 
tre nd , ns do some strin[Scrs of Garne t and sul phides . Re current mOVGlaent has 
taken place along t he f ~lUl ts Ll.nd some of t he dikes. TlLe fnul ts may huve 
bean i ~ portun t ac cess channelwnys for the hypogene mi neral izing solutions, 
but do position of the hypo€;onc sul p:1id8 s vms pract ically l'e:stricted to the 
t a ctite bodi e 3. However, doscendinB groundwater solutions huve followed the 
faults and have de posit,od chrysocolla and other copper minerals in places 
alone some of them. 
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Severnl oro bodi0s lie nc::ui:'.st po r l"hy-ri tic r:rnnodiori t o dU-: C3, 
which were c~placed aftar deposition of tho ore bodios. It i3 possible 
in sor-c cnses that tho oro body ha~ boen sepnrated by tho dike and an un­
oxplored scEment I'lIly lie against the other wall of tho dike. 

It is appropriato at thi~ point to dincu~~ tho mothods which 
were follov/cd in the preparation of tho rcolo~ic mo.pD an rl coction3 accor:;­
panyine; thi::; report. Tho goology of, accessible worl(inr,s was r..3j)pod by 
SUrvey gcologists, but for the ino.cccssible workings tho ge olo gy was taken 
frem tho maps of oarlior priv nto report~" U,'ling tho~lC ob sorvntion,., as co.­
~ic uata, t tl':) ' authors then mnda as much direct inter pl~etation of tLe ~oolo­
{!,y on ench lov o1 as soemod obvious and !"ll ousiblo . Th i. ~ ge oloey VIas then 
CO::;lliled on r ec:ularly spaced cross-sec tior.s I whoro knovm can tinu a t ions <l.:"d 

obvious connGctions and extensions \'fo ro t:,rmm t~rouGh. 1Jlloro not obvious, 
tho cont a c ts were drawn in accordnr.co \/i th ndjncCl:t 3 0C tions and (;00108ic 
probability. Finally. t ho expa nded Seolor y wns cast back fro~ the soctions 
to tho diff e r ent lovel maps, wh0re it wa s plausibly nnd conservatively con­
nected. Tho Ccoloey uas olso project od to tho clevation of the proposed 
1100 level, 100 f eet beneath tho 1000 level. 

Ducau20 tho hYPo8cno oro occurs in tnctitc, tho mlthors havo 
been particularly eonsorvativo in shoning cxt en ~ion3 of tactite massos • 
.Tagced rn ttons arc drawn on tacti te bodi os n plu.u~iblo distance below tho 
last knoym occurrence, and no hypothetical tacti t e bodi e s are shown on the 
plans or s ections, although favorable geolOGiC environments for tactito arc 
sucecstod on the scctions. Thus, it is hi~hly probnble that marc tactite 
bodi e s exist than tho maps or sections indicate and that those shown ffiay bo 
more ext onsive . 

Al thou['.h the actual poci tionG of Geolog ic bounda ries shown bt) yo:1d 
knovm workinGS nrc not dcfirli t e , the 8X'ist cnc c of tho ,sooloe;ic bodies which 
the y delimit is r 0a son<1bly c~rt a in. Thu rdative accuracy ot the difforent 
goologic boundari os has b oen shown as follows: 

1. Solid lin8 : knovm boundary whose cont inui ty is well estab­
li shod. 

2. Dashod 1 ino: proj e c t ed bour.dary of a knOi'm for~otion; or 
boundary of a fornntion nhosG continui ty is poorly establiShod ~ 

3. Do-shod line ",rith question r.13rks: unknOi'ffi but generally con­
s e rvativo bound::lry of ::I known ge ologic body. 

A furt he r 13uido to the reliability of 0. boundary is its distance from mapped 
workines or diamond drill holes. 
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Ore rp~~rves. -- It is exceedingly difficult to ~B~O an csti~~­
tion of t}-,e rt.;so.rves of the E:i. pire rnine l.leC(lUse of t~o irr(~; :',~1 ::1r:' t: os of 
t b '" art) b')di c s and because mu c h of t he rni nernlizr;cl e;Tour.u :-.85 n8 V(;: I' teE!n 
syster:1Cltic:1 1 ly s<1.r:1pled. Only a portion of the m.'..ne "';o.s s11:-:lpled by t he 
Burpm: of j,;jnes, whoso o.SS3Jr S have been used in the present (;::~t::'mute. 

Known rose r ve s a ro srnall because very little development h3s been done in 
advance of rninin~ . 

All tho e3tirn3ted reserve s of sulphide ore are co~tainAd in one 
ore 8 0dy at t he north end of the 'l OOn level ( plate 28 ). Its exter.sior. on 
t he <'; 00 leve l is not known. On t:18 r.orthwcst ann. p ro babl y do','m the di ;l 
thi s body is truncated by a P03t-:':",in Cl ral rl. iJ.:f; . The possib ility of 0. CO:1-
t inllat ion of tho ore body on t he farther si llo of the dike is ;:Jro'-1isine. 
Usin!'. [\ cutoff of 2 percent copper , tl1e r e s e rves of indicated an d inf e rred 
sul phi de oro in this ore body are 23,370 tons av c ral~ ine 2.67 pe rc ent cop­
per, 0.066 ounces ~old and 0.95 ounces silver per ton; no moasu red re­
serve n hClve been ostimated. In com~lt i nc t he rrnde of the orc blocks, the 
assays of the drift and horizontnl d:-ill hole r;amplc s, were given a vlei~ht 
of 3, a nd the assays for the raise and (1011.'1, holo samples a weicht of 1. 

This srnnll tonnnr,e of 'reserve s of sulph ide oro is hardly ar. ade­
quat e rr.erlsure of the i nmediute prospects for t:1C rnine. In the authors' 
opinion the un!movm oro will probably exceed the knonn oro for some time 
to come, "1'e(;<:'. r r1.1033 of explorat ion t e ch:1ique. Orc bodies nOH knovr:1 on and 
bolow the 1000 level will continue for sor.J.O dist~nce in depth, at lO::lst to 
the proposed 1100 level, but t ho aut~ors do not f oel t lwt tlwy have suf­
ficif'nt [woloc:ic or sta tistical infort:1ation to includo t hem in the ore ra,· 
BArves . The chnnces of discoverinr extensions of kr.Q1.'ffi 01'13 bodies on the 
o pposi to sides of tro.nsoctin{~ porphyri tic ("rnnodiori to di ke !) are eood, but 
not ce rtain enOUGh to be included in tho orc reserves. The 14 fe e t of oro 
and 33soc iat ed mi no r al ize d t n c tite cut betv een 143.5 feot and 1 84 .5 f Ae t 
in Bure au of LIi nes' Hole 2 , c.rilled dO\'lr.Vl<..lrd Clt /<5 0 fro!:'! t !18 1000 level, 
pro bably conne cts alonG tlle strike with s :l.owi;:f. s of niner o.li zod tacti te 
peilAtratod betw(!en 1·14 feet ancl 170 i' PG t in sirni l Clrly inclinAd Holo 1. 
Thi s min e r a lize d tactito ,robably is pe ri)her(11 to n !wretofore un.1{no\,/n ore 
body. These and other possibilities i nd icated by the assClY maps should be ' 
kept in ::1incl in oVJ. luati nt; t he ore r C::;Cl'ves . At a c onse rvat ivc /3uess, at 
l ~ac t 50,000 tons of sulphide ore could be r ealize d from these sources. 

No esti;'late of oxide oro ha s bee r. pr epar ed be c ause no e roup of 
oxi de samples ;}ttained s hipp in(; g ra de.. Possibly 1 00 , 000 tons or r.ore of 
lOVl-e rude c hrY:Jo colln ore exists u:1d uwaits o.n adequate me tallurBical pro­
cess. This to nn ace is cl1iofly between the 300 and 700 levels, but cannot 
be confir~ed by available information. 
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REcor\'j!\,IENlli\TIONS FOR EXPLORATION 

Althour,h the depoDits of the Empire nine have be on extensivelY 
explored an~ n ined and the develope d reserves arc s~all, t~e authors be­
li eve tha t the chances of finding additional ore are very good. Probably 
the continued life of the mine will depend on the discovery of new are 
bodi e D rnthor than extensions of knmm ore bodies. The f ull width of the 
COI.t act zone has not beon systerr.nt ically de termined or explored, nor has 
the full l enGth of the copper-boaring zone, It is thou~ht tha t the pos­
sibili ties for exploration on the 1 (;00 level have not boen exllaust8d. 

Since the are deposits ore a SDocinto d wi t h t actitc , t he discov­
ery of new ore bodies is chiefly dependent u:Jon the thorou~h exploration 
of known tactite bodies and tho discovo ry ond exploration of new tnctite 
masses. .All tac.p te bodies should be \'.'e ll explo r e d, for an ore body ma y 
be completely enclosed \Tithin barron tactite , or \'le nkly mineralized tae­
tite may lie on the margins of'3 ('ood ore body. A sulphide-benring string-
er, no matter ho\'1 narrow, may lead to an are body, particularly if the . 
stringer is cutting tactite. 

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

1. Projections of knovm are bodies. 

2. Where nn are body is cut by a post-runeral di ke of por­
phyri tic Granodiori te, the separated and unexplored por­
tion of the are body may be along the further wall of tho 
dike. 

3. Known tactitA masseD which carry lean sulphides, to deter­
mine whether lovl- c.rnrle rr.<l teriul is pe ri pheral to ore. 

4. Known t a ctit e masses which locnlly appear to be barren, to 
detennine whether are lies within . 

5. Projections of knoVln t :l cti t o bodi e s. 

6. L imestone-erani t e porphyry conta cts, p[lrticul a.;- ly where 
limestone r.1ieht forn tho hnnr, inr, Viall above a mass of gran­
ite porphyry , in search for tactite bodies along the contact. 

Sor.1~ ape cific r8 commen(1[~tions f or exploratio :1 by drilli ng on the 
700 , 800, 900~ and 1000 l evels and by nriftinG a nd drill ing on the propo~ed 
1100 l~vo l nre listed bolow. The propo Sf~ d drill holes have been r, iven nurr.­
bers prnfixr.d by t lle l e ttc:>r G :md nrc: shown on tho l ev el pln:1s. Tho holes 
lif'>tnd firnt on cnch lovel nre con::ii cc rou mos t promisinG. The typo of (!,eo-
10f'ic cnvi r onnlCnt to be explored ir: indicated. r.10 st of t he holes are 10s3 
thon 200 feet in proposed lene th, ondel l have definite objectives. Con­
ditions encountered in the holes should determine the actual leneth, once 

, ., 
' .' " . i ,'.1 

, . t , .. I) 
.. _-- ._- --~- ---... , 

-rr,----. 



~-" -~- I - -. " 

17. 

tho original objective has been reached. As f a r as possibl e t he holes 
have been laid out either to avoidlaree faults or to interse ct tho~ at 
a loreo ~3.nGl(). 

7(10 Leve l (plat A 15). 

Drill Holo Depth, feot Doarinc: Inc1inntion Approx. collar 

31 1: 180 N 2SoVI 0 0 25100 N, 26085 B 
00 
0'-' i 50 8 G20E 0° 2~)180 N, 26085 E 

S3 f 120 N 100W , 0° 24690 N, 26295 E :r 
84 ± 350 N 560W 0° 25650 N, 25900 E 

Total 1- 700 

" 

The drift from which ho1oG 31 und 32 are StlCr.;c 3tcd has foJ.lOHed ' 
a narrow quartz diabase porphyry dike which cuts mineralized tactite. 
Near the fuco this body of tactitc has not been ex plore d obove and is only 
prlrtly known on tho 700 levnl. Lateral hol e s to the northvlest and south- , 
east would probobly test the adjacent c round most satisfoctorily. Explor­
ation type 3. 

Hole S3 would collar in ba rren tactite and prospect 0 laree 
garne t-diopside body ",hieh has produce d ore obove and farther east. Ex­
ploration type 4. 

Hole S4 would explore u l a r ge t actit c ma ss around a limestone 
tone-u c . are has hee n rr.i T'e n f r o;:; t hi s t uc ti t o body u t the surface and the 
GO') l evel. Some stoping ma y huvc r anche d t he 700 l evel hut very li ttle is 
known :::.bcu t the body as a ':1hol e . If t he hol e enters lime stone, it should 
be contir.u ed to t est the tactit c on t hn farther sido. Exploration type 1. 

" , 
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800 Lev81 (plate :l7). --

Drill Holo Depth, feet Bcnrin~ Incl ina tion Approx. collar 

55 .;. 50 S 50 Os 00 255".0 H, 25890 E 
86 + 75 N 450','l +450 255 60 }; , 26235 E 
87 + 75 N -iOo~ ':'15 0 2;;1,50 N, 26185 E 
G8 ~ 75 N 400:1 .1.45 0 

t 
25160 H, 2G320' }<; 

S9 J. 125 S 120E 
1. 

00 25275 'IT 2GO<]5 E J,' , 

SlO ± 130 S 66 0~'1 0° 25010 N, 26330 E 

811 ~ 130 N 600 1-'1 0° 246~0 ~i 26425 E 

S12 .. 160 S 150 E 0° 2"'420 n, 26495 E 

813 .I. 120 N 860 \'1 .!. 0° 25675 'T 25780 E b, 

814 .!. 110 N 380 i'l 
.!. 

00 25G75 H, 25780 E , 

Total t1050 

Holo S5 Vlould test unknoi'm tacti te from a drift in mineralized 
[';arnet-diopside rock. A socond hole in the o;JpoGite direction from the 
face of the short crosscut woulri collar in more hiGhly mineralized rock 
and miGht b o worthwhile also. Exploration type 3. 

Holes S6 . 37. and S8 nre ul1-hole3 intended to test the area 
unde r the limestone body shown on plates 3:) end 3.... The presence of the 
lir::.estone above the 800 l e vel is well established but the exact position 
and configuration of its bottom is unknown. Exploration type 6. 

Hole 39 woulri t est tho same eo.rne t-diops ide body t!3 Holos Sl and 
82' on the '100 level. Resul ts th oro r:JiCht modify the orientation of Hole 
89, but this hole should be drilled regardl ess of tho r esul ts on the 700 
l ev el. Exploration typo 5. 

Holo' SlO would t e st morn distant portions of a gnrnct-diopsidc 
body which has produc ed oro in places ncar the limestone on this level. 
Exploration type 4. 

I~lo Sll would t e st more distant portions of another Garnet­
diopsido body. pnrts of which have produced from thi s level and the 700 
I nvcl ~ Rureau of Hines' Hole 23 cut this tnctite farthor north on the 800 
level, ::mcl tho first 24 feet avernf.,;d 3 pe rcent copper. Because of this 
cood shOVlin,,,;, driftine !"Ylay bc norc desirable than drillinr,. Several sul­
phido ntrincors enter this tactite from tho east and ooutheast. This body 
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prooo.bly (.;onnocts upnnrd wi th that in \,/hich Hole S3 hns boen sUBcestod. 
Explorntion typo 3, 

!fulo S12 is dosirnod to invostifute a t octi t o bod; ~roj o ctod 
frow. the 700 lovol, Hhoro it hus been stopeci. Exploration typo 5, 

Hol os S13 and S14 would penetr2. to unexplored portions of a luree 
garnet-diopside tnctitc body noar tho north end of the level which eor.­
t,~ins several sto pe s. This body would be cut by Hole S4 on the 700 levol. 
Exploration type 4. 

900 Lovel (plntn 19) • --
Drill holo Do !1th, foot Denrinf; Inclin ution ~'\pprox. collnr 

S15 .J. 150 N 40 E 00 25875 H, 25710 ~ 
S16 f 150 S 150 W 0 0 2:i875 N, 25710 ?~ 

S17 ± 150 S 45° \,1 00 25690 N, 25845 E 
S18 , 80 S 490 E 0 0 2S G<J0 N, 25845 E :! 
Sl 'J 1- 200 S 50 E 0° 25320 N, 26120 E 
S20 i 1'10 S 56° VI 00 25070 N, 26375 E T' 

S21 f 100 3720 IV 00 24890 ll; 26470 E 
S22 :!: 100 South 0 0 25560 N, 26040 E 

Total ±1l00 

Hole S15, fran t'1o north f ~: cc of t he lovol, \lould explore the 
mincrDlizod Garno t roel<: n0rtl1"im~d ;110 :", t;lO li::lo:::;tono contact. This on­
vironnc nt se eInS 3ufficic Tltly ~ro::'LiGinc thclt driftine; may be more deSirable 
t hun drillinc. Explorution typo 3. 

Hole S16 Vlould e xplore: tnr) ;:nr::o body of tact i te us Hole S15, 
ne are r the footwnll of t llc porp::yri tic crllnodiori t o dike. On the hanging 
Vl ~ll l sid': of tho dike the t acti to 11L\3 becn sto;:>od through tho 800 lovel. 
Explorution type 2. 

Holos Sl? nnd S18 vvould. r:: xplorc in two neLlrly por )Jcndi culnr di­
r c ct:io!lS t he up',lQrd continu3tion of tllC: tncti to body which contains the 
orc bony c"!.rilled by tho Bureau of J:linos on thG 1 000 level. Exploration 
type 1. 

Hole 819 would explore tho projection of tho s nme tnctito body 
as Holo S9 on tho 800 l ovel. On the 700 l()v cl this body ',/ould be ex­
plored by Holos 31 and S2. Holo S19 should be drilled after Holo 59. Ex­
ploration typo 5. 

, . . , 
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Halo 320 would cut a pro jocted tClcti t o body r.orth of tho big 
porp):yr i tic r,rnnodiori to dikell This botly is continuous u;nard with t r.a t 
to bo explored bv l~lc 810, which has been located directly above on tho 

800 lovel. Exploration typo 5. 

Hole 821 would collar in sli~htly nineralizod tactite beneath 0. 

mineralized area on the 800 level. Tho oxtent of this tBctito on the 900 

level in unknown. Exploration typo 3. 

Hole 322 would explore an unknovm portion of a tacti te botly 
which is bClrren in tho main 'drift but which has pro du cod abovo. Explora-

tion ty'po 4. 

1000 Lovol (plnte 21). 

Drill Hole 

S23 
324 
S25 

Totnl 

Depth, foot 

1: 90 
± 100 
oJ. 140 

-4- 330 

BenrinG 

8 120 E 
N 400 W 
8 22° E 

Inclinntion Approx. collar 

25840 N, 25890 E 
25830 N, 25790 E 
25225 N, 26480 E 

Halo 823 'ilould exploro tho tClC ti t o on tho op~osi to side of the 
porphyri tic r, r Clnodiori to diko frol:1 t!H.: oro drillod by tho Bureau of Minos. 

Exploration typ8 2. 

Hole S24 would oxploro tactit o b r- yoncl the north face of tho lev­
el. A lil:1oG tono contnct is ;>robrlbly ne nrb y . This underlios ~ound to be 
explored by Ho l e 815 on t he 900 l ev ol. Explorntion typo 4. 

Holo 825 woul d furt:'or explore tho dOWIwlQrd EJxtonsions of tho are 
at tho south end of tho lov r: l. At l o~;::; t !Xlrt of this are bocly hns been 
mine d from n sill 50 foot belo'd the 1000 l ovel. Exploration type 1. 

Froposc:d 110 0 Lovol ( 111;: tc 22). -- All tho tnc ti to bodies shonn on the 1100 
l e ve l r:' ,~ oloric ~:lClp nr c kn own fror.1 drillin~ or stoping t o occur or oxtend 
b ~: lo\'l t!1C 1000 lovel. Tl10 ir existence rl t tho :1.100 horizor., 100 foot below 
tho 1000 love l , 01 thor hrlS beon shovm by drilling or hns boe n corisidered 
hiChly probrlblo. The: shnpo nnd position of t~oso projocted bodics cnr~ot 
br; oxactly known. In nddi tion, thoro o.ro probably severnl other tncti to 

bodies on this horizon. 
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D~iftin~. -- A cr03scut on the lioo l cv ~ l 8hould bu run dU 8 ~orth frc~ 
tlllJ Sh~ lt't for :-::bout 500 f e et, with G dr i ft tur::1inr~ out to the.: north<':[1st 
at npproximutoly 110 foot from the sh~ft to follow the t~ctite delinoated 
rou l-;hly by hol e s B9, Bl J <lnd D2. Thi s northeast drift should bo driven 
nbO'..lt 320 f eet. 

The north crosscut would not only explore n s e ction of ground 
seldom explored in uppor l ovols but would nlso ~ivo diroct nccess for n 
f ew short hol os to rench tho northern tnctite bodies. Five halos hnve 
b,)on propose d from this VJorkinr:, but ir.forri.:1tion obt:,i:1c: d in tho crosscut 
s hould be usr;d to revlso their loc:ltions a nd orient<: lt ions. 

The northeast drift would ' ox ~lore n body of nincrnlize d toctitc 
th:-::t hns been indic:l.tec1 by drillir.c; . Eo] (; :> In nnd .B2 cut showings of nin­
erolized Rarnet-diopsido rock ov~ r dist~ncus of 26 ~nd 41 foot. rospcctiv­
ly, :It and bo lo'., .. tho 1100 horizon. In ; !o l..-) D2, 11 f e e t of this nir.0ral­
izo d rock in:nedi~-:ltoly bolow the l (:v(; l clV(~ r·'.{ ~ c d 2.58 percont copper. As 
this oro body h 'ls not boen encount c:r od on llirh,; r l e v e ls, the tc.ctito f1!i.d 
tho c.djncent limestone contnct should bo thorouGhly explored. 

Goo10Gic conditions soem su ffici e n t ly fnvornblo to warrant an 
exploratory drift into this nlruady-drill e d body of ~nrnct-diopsido tac­
t ite. Ore possi bili tics should imr:>rov c: tOVl:l.rd the limestone cont8ct. 
Ei thor the ririft or subsequent drilline; s hould detoI1:line the locntion of 
tho 1imcstonu contact, tho attitude of which cannot be predicted. 

Di~ond DrillinG on tho 1100 l cvc l.--

Drill Hole Dc; pt1t, foot BearinG Inclination Apr:>rox. collnr 

826 t 2(;0 N 720 ' .~" 00 2!) (OO H, 2G120 E " 0 
327 , 350 N 7~o ' " 0 25730 N 2C120 E :!:' I, 

0
0 , 

S213 1: 170 S 620 E 25730 N 26120 E , 
S2CJ .;. 250 Due En s t 00 257<)0 N, 26120 E 
S30 ± 110 N 41° 1,'1 0 0 25820 H, 26120 E 

'ro t ,'}l ·H140 

Ho l o 326 would s e ok the do\·:r.vlc rd oxt c:Jnsion of the oro drilled by' 
thn ;~ur(>nu of Uinas in Hole s mo, Ell, D12, Dl3, cmd B28 on' the 1000 level. 
If t h o holo r o nc:103 tho porphyri tic rrnnodiori to in tncti te, the holo sha.lld 
continuo buyon~ the dike. Exploration type 1. 
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~{olc 27 would cut the s::ur.c tncti to body it,:) riol(; 2f) but f~lrt her 

north. It ohould pcnotr~ ltl; both di!c (; s r;.nd contiEue to nr.d b r; Y0:1d tho p:-o­
j oc t ud lir.c~ stor.o nose bencnth the f',rour.cJ. to bo cut Ly :101 0 S2<", on the: 1000 
level. This should bo n v e ry infol'T:1flti v e holo. Ex~lorntior. type: 1. 

Holes 28 ~md 29 would ex~loro a l <'. r[;o body of tQcti to i:1 which 
throe oro bodios aro locittcd above and b e low tho 1000 level. Both holos 
should be extended to determino tho GooloC;ic conditions nt tho limostono 
contnct. Exploration typo 1. 

Holo 30 would explore the lir:lc: 3tono cont~.ct to ' tho north beneath 
n product i V0 nren on tho 1000 lovr.l. Explor::.t ion typo 6. 

In nddition to this pror:-~~ of t ustinc definit e obj e ctiv~3, a 
10nC;-rnnc;0 ox,loration prO~~~l ~hould conside r syst or:lat ic exploration of 
unknovffi nrcns on sovornl levcl.s to dctU l'::li"c t:lC lcr.r.; th Clnri width of r::in­
era lizn tion in tho contnct zono. Hidden bodi c s of liGc stono or tnctito 
may exist ~ithin tho nrons shown ns c r nn ito porDhyry on tho lovel pl nns, 
or undi scovorod orc bodiu:3 may lie on t110 ou t l~ r li::1o :3tono-e r rmi to porphy- '\ 
ry contncts. Thosu cont:lcts should be:: d::-ill c' d systor',8.tico.lly nnd the I' 

lnrgo gr':lni t o porphyry orena shaul d b0 ponc tr::.tud CIt intt.:rval:3 by long 
holo s, extending to tho granite; in SOr:le plo.c03. Pl~rh:lps th o large to.ctite ' 
mnss nt. the southern ond of tho 700 love l should bo explored more thorouGh-
ly thnn h::l3 bee n dono by tho workin~s which !U'o novi cnv0d. This t2.cti to " 
zone yicld8d oro from tho Glory Holo on the s urface, but it has been 
scarcely prospocted below tho North lovwl, (plate 45). 
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