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MINING lIlA 3B-8.Stockton District, Utah. 

J.Gilluly: Geology & Ore Dpposits of Stockton & Bairfield Qmadrang$es,Utah. 
USGS PP 173, 1932. 

In Oquirrh Range,N-b,probably basin range tilted E,uplifted along W by 
jormal fIt. Domiant structure now folding:along concentric XMN~X Mi folding 
based on Sheep roclc uplift, see i'aleotecton ~c map. Bingham at N end of . 
Range,aejoining. 

Within active belt of mts.shown on Spiekers Diagram A;ore deposits 
may,with Tintic & Bingha~ have formed in mid-K orogeny, 

In deep ~enn.basin concave toward Sheeprock uplift on NE side,also in 
st em of Bel tian-lower Cambrian Y. . .. 

Section,for Oquirrh range,based on Gill y Stockton work: 
Pr -laramide 

No K:lowland,Kl,along E mountainous shor~,Ku. + 
Penn. Bingham qtzite:qtzite with IB ls •..••....•.. 18,000(top not xeen). 

JJ/~ IB ls.,~hale ...........•.•.•.••..•....•..... 10,000 
~I _ Penn-Miss sh.,qtzite ....••..•.•.•..•.............. 1,100 

~LIMiss ls.,Madison at base ...•...•....•........... 5,500 
Devonian~ dolomi te ..••..•.••.....•.•..• :., ......• 200 
Cambrian: dolo. , shl, Is, q tzi te •... • •.• • • •• '. • • • • • • • • ~ ,500 -f 

27,300 

Thick but largely competent,especially top half. 

Structure: As shown on Sketch,folds sw ng from SSE to V,NW,SF to NW,concentr 
J as stated. Folds assymetric, some m0J::era,tely oyertu~ned to NE ,but all open. 
I Minor fl tg. accomp. folding. hjt.. : 1'17111 Ie if", IoIa/$& f~ /<Jt' . CIJ(t'n t' ~11:j I/l?ct'l)n,rlJ)il' If ~ 

er,.,/e(>vrtareq-f,I,{ //JJ./..uh'l~/r:tIl'Js-fi/'I/,1 (ul'; ~/I!{-k c;/$!~{ktRJ) 
or4t,,, Ig neous Activitn As at Pioche and in San Francisco District;e«trusion 

/ tl/i/i ~ prior to intrusion but after folding. Rocks work-hardened, uplifted ,fissures 
'It. tensionao formed,vents for lavas. Uplift prior to extrusion shown by strong 

2. 'I ffd .... t"elief of surface on wtrich 1atite breccias & tuffs deposi ted. Abcve these 
3 P'y Nr/4, corresponding flows, to :.z000'. Two vents ,NE part, breccia-filled plug s.F jected 

t//I~t'} previews of monz • magma; la t tel' rose locally RIO XNXl!!! to, and s. t. up intoijl 
base of its ovm ejecta:diorite plug intrusive into a lCitite flow. Llsewhere 

1I/'111}1. monz.magma failed to reach pre-volc.surface. As small stoc~~~Hkes,stIlS, 
S~ and then S to Mercmr as shown.Plugs accompan~ied by rho/~diKes intruded 
volcs,and faleo seds. 

PLugs crosscut beds;many smaller masses sills.Settlement Banyon,a 20' 
dike on one caontact shoves up seds.tens of ft. No flt.tnvlblved:upward shove 
of mgneous mass. Dominant sills,with shpve mentioged and shape of larger 
masses,clong a~is at Soldler Cnnyon"suggests forcible intrusion,no stoping 
~surface:Cf.monzonite reaching base of volcanics~ rysvi 

am. as little as 3000' from then surface. But i~ carne up thru at least 
~0,000' seds.mainly c,ompetent. 

Age of igneous activity not known. Post-K by analogy. 
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Ophir:While general district structure one of arcuate,open folds, the Ophir 

anticline has a sharp bump on it-Ophir dome. Plunges to W,off map,plunges to 

S,less sharply. 
(Ophir Canyon faults) 

A half dome. N side domal,S side formed by ENE synthetic faultsiN or up-

thrown side, up 2000' ,oldest (Cambrian) expos'ed. Flts.dip 65S,t.herefore "nor­

mal";synthetic,probably along S side of igneous mass unde.:rlyir:tg Ophir ,dome 
6/ J/ v 1/ IP' 7r: I Thl'r~ IS ~ v"r/~I>(" '9 1A~ 1&'(10/';", liT /J'J~1", If II".; f,5,; ',.() /V,J-r('#:nytlnF/7'~ " 7JI~t:.t.b ';'''~ .. m,.c.urt "1".,./;;~ ~ If 

Might be pre-intrusive in part,like Gold Hill. Step faults,northernrnost member 

has over half the daggregate displacementn(1400'). Notable Is brecciation a­

ong the zone. Strictly a local flt.,geneta&ally connected with Uphir dome. 

Ep-anticlinal. DisJacement at a max.opposite top of dome. Pre-mineral:calcite­

cemented breccia on Opbir flt.,s.t Mn-calcite,pyrite-qtz fillings. 

Cliff flt.,NE branch off ~~,mineralized,no PM movement. 'p .77:" •. the 
flts,of the Ophir Canyon group were in existance before the cessation of the 
deep-seated igneous activity which was the presumable sourfe of the ore in 
the district. A pre-mineral rhyolite dike extends south through the Cliff and 
Canyon faults without offset.Hence these faults are older than the end of the 
magmatic cycle". Another dike appears offset,hence these faults are later than 
some igneous activity. Close relation,therefore,between intrusion,faulting:t;l 
mineralization. I'~O 

B.B.Butler, Ore Deposits of Utah, USFS PP 111,376: 

"From Ophir the rocks of the .. anticline dip away in all directions in a 
pronounced domw ••• The dips to the north are rather pronounced, .• az much as 
25-200 just north of Uphir and becoming steeper ~arther north •• 

~/~/ 
{!I;:~// 
J I /(, 

"Faults: ... The imp.Ophir Canyon fault strikes north of east •. and dips steel! 
l~ south. The vertical force that domed the strata apparently caused them to 
break along the line of this fault and raised the portion to the north more 
than to the south ..• The displacement was greatest at the center of the dome 
and decreased both to the east and west .•. 

Fisstures: The limestone was broken by fissures that trend generally north. 
They show little displacement and are impo~tant chiefly as channels for the ore 
bearing solu,tions ••• they appear to be most ablZldan t near the crest of the anti­
cline,and, to decrease in importance as •• distance from the crest increases. 
This is of course the condition that would be normal if they have resul ted 
from •• bending of the limestone beds,for the crest of the anticline would be 
subjected to the greatest strain." 
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Cf.Little Lost Soldier dome and others,on Charts II,III. Actually the 

Ophir dome ore fissures in the Is are radial, designed to aid the extension 

of the domed plate.Plate II-6. Growth of the dome ·affords good ilmustration 

of fault movements concurrent with "folding" or dUexing,a la Gold Hill. 

See Mono Wedge-Shaped Fault Block illustration.R±Ex Pie-shaped segment, 

north flank of dome.Block dropped 700';faulting around a corneT,in fact,all 

around the stern of a boat.Keel oversimplified,pitches NW 250 for 1st 300', 

steepens to 600below. Stria show differential movement roughly normal to 
) by one deformation or any way 

this keel (~~&~nd sketch).Mechanically impossible/except under one 

condition. 

('Ol)u,?trl( 

{tim/" tn-,f­
m~'1 t/j ... r n t-

~ tf- 6 
tl'c/( c 7 f, f f /r rJ{ 5 

/ 

• 

,'-

Domes grow uI!ward & outward from a cente!l or 
focus. 

Domes may be flf two kinds,with 
;Will 

wi th/area not enlarging 

visible in 

'Ilct()ir' c ('~ I?>I'P '? tnT 
( mI. . 

.(-- "e. q/~ I fi ~Sv .(' 
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INSERT 

As discussed under mechanics of intrusion at Gold Hill,where a rising 
plug utilizes a pre exIsting fault,or generates one (Plate 11-8) it does 
not dome seds. Ophir Canyon flts,no doming to S,uplift by synthetic fltg. 
N of the flt.zone doming needed,and is actually accentuated because the cru 
crustal plate is Jstraining to adapt itself to the easy,sharp uplift along 
the lubricated syhthetic fIt. zone. 

/1/,;::.) <' r~ 

{J n 'S ~';e ~ 1/~n rei 

<::"" -. () 

"2 I/U ('1 



Resulting fracture type depends on whether concentric or radial 

component ofi strain dominates;this in tucnmay depend on shape of upper 

surface of plug below,as shown. At Ophir,probably cone-shaped intrusive; 

may have been cone-shaped because it climbed high at one central point 

on vphir Canyon fIt. system. 

Ophir radial tension fissures tended to meet toward S;but before they 

met,these early results of doming (Plate 1I-9)were discontinuous flaws 

which did not disrupt the rising~ half dome into discrete blocks.No fltg. 

By where two rad ial fissures met to form a piece of pie-shape<! wedge., 

the stern of the boat,the block would move as a unit,altho it was broken, 

in this case, by N70E 60-90~S-dipping nn~mal,faults (antithetic flts.ow­

ing to arching visible in NW-SE section). Doming is flow,plastic deforma­

tion. Since dome would rise most strongly S of the Mono wedge,toward the 

dome apex, Mono wedge would tend to be left behing;that is,the domed 

material outside the wedge would continue to move upward and outward 

from focus of doming,but such movements would not effect the loose 

wedge.Latter woul~ not sink absolutely,but be carried up by the doming; 

but surrounding portion of dome would slip past bounding faults of wedge 

as doming continued. 

/ ;1 s t:: ..,- This shows that dropping of such a wedge, also dropping of graben 

along crest of an arch,may be an accompaniment of uplift,not "crustal col 

lapse,reversal of stress etc. 

Ore Deposits: Bedded replacements and veins. ~roductiom,1864 thru 
1927: 

Ophir:Pb-Ag-Zn •.• $20,OOO,OOO 
Mercur:Au,Hg ••••• 19,000,000 
Stockton:Pb-Ag-Zn 10,000,000 

49,000,000 

Ophir,main OBs along Cliff flt.,major radial tension fissure;D~y Canyon 

faults also p~e-mineral,showing that doming gOifing on or complete at ti 
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of mineralization.Ore in Devonian dolo.,and lower beds of Mad i son Is, 

some distance away from Cliff fault;but largely in Cliff fault z~ne, 

where latter cuts thru these favorable formations •. Ore along fault zone 

largely tabulat bodies replacing dolo and Is between branches of Cliff fl 

flt.But fissure filling along strands of the fault as well. This fault zo 

zined mined thru vert.distance of 1100'. 

&ercur: Au and Au-Hg OBs in Great Blue ls.,Miss.abobe Madison. Control~ 

led by fissures like Ploche,but little or no ore in the fissl1res themsel­

ves.At Mercur rhy intrusives appear localized along'cross-joints connecte 

with Ophir anticlihe,wfu~ch pitches S here.Plate IV,lC to IF. Hg a curiosi 

ty:in nearly all Au ores,but commercial in one mine only,Sacramento,and t 

there a small lens along bedding.Siliceous gangue. 

Here again (Gold Hill) epithepmal telescoped on mesothermal-probably 

uplift,erosion during period of metallization. 

Basin and Range Fltg.: Block tilted E,main BR fltg along ~ front range: 

Lakes of Killarney,b . ercur.Dip 60.Step-flts. E,n echelon, zone trends M~ 

N20~,individual fIts N20 to 50W. Lack of persistence along strike. 

Some are rejuventaion of movement along older fault planes:Ore in spot 

along ~ ,ercur for over 2 mi.~robably not drag.Daisy,La Cigmle deposits 

identical with those of Mercur; here as at Pioche,Gold Hill and San Fran-

cisco district, K N-S trends developed and expanded by BR deformation. 
erosion surface 

BR faulting tilted/not older than Oligocene nor younger than mid-Plio. 
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Hines and 1illof the Consolidated '! er~ur 

Roy Allen, ELg 6-18-1910 

Location t Utahf. near outhern end of Oquirrh ;It , 62 

General Geolo,"y. 12000 ' Carbonif seds, lostty Is, folded int.o a ' 6i pie anti line, 
with axis trendin" NY. I!er u.r ines all on NE; lhb of th ~ s fold. aBs netr botto;:J. 
of series, in lower portion of a ;for; ation nearly 5 00' th l ~, 'the Great Blue T B. 

Unifor, assive and .Jure ls, elk gray-blue eolor, beco les nearly 'hite on \ieath­
erin~. Thi2 ls intruded by several sheet s of ~n, 4-40' th l k t ills. Attitude 
of sill s and lS I ~tr~ke N2~W-N55 ; dip 0-40 E. 

Ore Deposita.These un erlie the heetu of p1or.:lhyry, find are ~'ade.up both of al­
tered porphyrJ and altered 1. Thei. lines of greate t mineralization oin ide 
in direction with a series of teep fi ssure trendin NE. Hinerals su?po ee .d to 
have a scended in ~aseOU8 fo thru these fis~ure , depositin~ ore alon~ 10 ffir , 
por contact, i ?re~natin both por and Is, but oetty the Is. Thiaknee 0·"£ workable 
ore 4-70', of which only a few ft at ost of 'the por iSlmineralized. 

Ore Minerala . Pri aryl pyrite, real~r, einnabar and gold, both associated With the 
py and probably as a telluride. Moat of ore in por m. unoxidized; that in 'the 11 
just below i al oat eo ple'tely oxidized. Py in s ali , rain •• Real,ar and cinnabar 
spar.e . 

Alteration 2! P • Fre1sh rk il fine-,rained, eompaet, nearly white, earry-
ing a few ineonBpicuous phenos of fIda, q'tz and bi. Near 'the deps 'tha rk ia al-
oat blaek, .of't~ and haa eall :!yp erys'tal., and on eXposure 'to the air 'the 

rk .r~ble and looka like dried ud. 

Al'teration of ha.The 18 where ineralized is hard and .herty, but eviden~e pOinta 
'to the aili ifiea'tion havin, an'tedated 'the ore mineral'. 

Bri.kyard Mine. "Vein" follows under Bide 
to 40' in 'thi.kne.s; of 'this 2-4 ' ia 'the 
gold as the Is, but ore in the por ia apt. 
before .yanidation. 

-Veins - in o'ther Bine. are similar. 

of a porphyry .heet, and varies fro 8 
ineralized porphyry, quite aa high in 
to eon'tain sulphidea and us't be roaa'ted 
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COMPAi"lIA DE REAL DEL MONTE y PACHUCA 

PAC-Hue.... HGo.. MEXICO 

FOR __ . __ . _____ • _____ . __________ · __ ··········· __ .. ······ ........ -....... - ... -.......... ------

Geology of the Honeri ne Mine, Stockton, Utah. 

Geolog.y.CR i s stra t ified 1s, str ikes E-W, dip s 65 N. Four thin stra t a. of bl a ck 
I s ( re st is gray) contain the orebmdies . Ab out 200-300' a flEl.rt horiz.ontally. Fis­
sure system stri\cing N-S , d ipping 70 W cut s aeds. Open , little filling except frags. 
Oxidat ion in f issures to deepest workings, but sul ph s c ome in in OBs at 560 I a-
boye th i s pt. Flting along these p l anes, W walls moved N. Some dikes roughly pa­
r a llel the fissures 

ore~ sols tr!!l!veled al ong f issure s ~ but ore in fi ssure s themsel ve s in only two 
case s, and the se are extensions of · OBs, which oceur no i'rnally a t inter ae ct j.on of 
f i s sure and a black Is stratum. Most of· each shoot lies on HW side of the f is sure o 

./ 

Also replac .~ment most extensive alongHW of black Is stra t um, giv i n g a feathering 
out to the W. Ind icates ascending solut i. onso All inter sections of f i ssure s with 
black Is not mine~alized . Also all strata of black l s not ,:1. neral i. zed where one IXR 

or !~ore a re, but in general occurrence of OBs is uniformo 

Maxf i eld Mine, Big Cottonwood Vanyon near Salt Lake Oi ty, OBs at tnte rS8Gl­
t i ona of f is sures with prorn. inent black Is stratu:ll in gray and white Iso 

...; . ~ -.-

I 

'. 
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that ~tlY wash but t~re is a marked line 

fr~ StOCkto~~hi:b. 
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BERKELEY: DIVISION OF MINING AND METALLURGY 

UNIVER. ITY OF OALIFORNIA-(J.ctterhcad for interdepartme'ltnl u .. ,\ 



:3eds on north flan ot:- Ophlr . '011'16 are dropped about 700 f vertlca ' y wi thin 
the fa':tlt block with respect to th0se utside th~ b1ock,but striatlons on .f'ailLlv 
surface are nor al to flkee111. 1 .. ec:.a11ically impossible excs t as follows: 

Horses 06-S .aped fault consisted orifrinally of two radial tension fisstu>6s 
formed earl;'f in the doming;these ,ioined to form the horseshoe. Cohesion in this 
part of the n'):bth flan of the dome was thus lost ar'ollnd this wedge.Doming,ex_ 
pans ion" risinr: nr0und t}le vied e continu€'d, w'lile the Ie. tter re!1l.8.ined s ta tio'1ary 
in t~e absolute sense,or rose 1 ss than its surroundin s,or Derha:gs dro ned 
a Ii ttle. Domin"> plastic, by s tretchinp,;, f w. arne of th./? wedge ushed uPward 
normal to surface f orne and to the do~ed beds. Displace~ent as sh0wn. }~pansion 
of do:ne indic ted b, larger, sOlid-li ed cube in second fip-ure. 'xpansion of dome 
permitt~d thA fa'llti)').()' ~Y>t")l:md the we ["e:100se block mec1anics . 



DffiME SUPERIMPOSED N OLDER ANTICLINE 

OPHIR, UTAH. 

J.Gilluly:Geology and Ore Deposi~s of the Stockton & Fairfield Quadrang 
les, illtah.USGS PP 173, 1932. Iqe~ 
B.S.Butler:Ore Deps.of Utah,USGS PP Ill, 374-382. 

Thick section Paleo,mainly competent imestone,dolomotes,qtzites, 

Dome appears to be a superimposed feature on Ophir anticline .Is a half 

dome like Matehuala,faulted on S by serie's of step-faults dippIhg Sand 

therefore "normal".The zone is strictly local,genetacally connected 

with the doming.Epaniclinal.Look up. Displacement at max oppssite apex 

of dome;on W cut off by basin-and-range Lakes of Killarney fault,but 

to E they curve around uplift and die out.See figure. Premineral,but no 

ore. 

Cliff fault,radial fault perp.to structural contours,but on S 

swings W to join Canyon fault at acute angle;cf.Calico. With regard to 

these and other faults connected with Ophir dome Gilluly demonsrate s 
k2XW~~RX±RXXNXiER~xfKXX 

that these faults are ~Kxii~xx~x older than the end of the intrusive 

cycle,but younger than some igneous ac ivity;altogether time relations 

are close between intrusion,faulting and mineralization as postulated b 

Spurr. G.rir. 
, ... url? •• " 

Butler, (1920) p.376:',-"The important !2P.hir Canyon fault strikes nort 
of east •.• and dips steeply south.The ver7ical force that domed the stra 
apparently caused them vo break along the line of this fault and raised 
the portion tot the north more than to the south •.• The displacement 
was greatest~ at the center of the dome and decreased both to the east 
and west.,! 

"Fissures:The limestone was broken by fissures that trend g~nerally 
north. They show little displacement and are imporrant chiefly, as channe 
for the ore-bearing solutions •. they appear to be most abundant near the 
crest of the anticline,and to decrease in importance as •• distance from 
the crest increases.This is •• the condition that would be normal if they 
have rewulted from~ .. bending of the limestone beds,for the crest of the 
anticline would be subjected to the greatest stra in." 

Lead-silver ore shoots within the dome commonly follow lines of 

intersection of favorable limestone beds with radial fissures,the ore 

making out into the Is on ei ther sid~ Qf the fis$ure,pnd also,a.s in 
r-t r Icc "'> bluks ,"1 rtf) I . I ~ 

the Cliff mine ,forming tabular bosies V'eil\lH~e wi thlIf1. the fissure zone 



Hidden Treasure group.among largest prmducers: "In ~adison Is.S~rike 
N75E,dip 35N;on J.~ flank of dome. All OBs localized on vert.N-S fissures, 
perp,. to beds. Hidden Treasure shoot cropped out; just below surface di verge( 
to N on rad'iating fissures unti.they were 300ft.apart. Ore made along these 
fissures at intersection with specific horizon in Madison,lOO' strati­
graphically below basal shale of Deseret Is. S.~.lOO' high,tp 50' wide. 
V\lhere as wide as this due to several subparallel fissures rather than a 
sibgle one. Pipes ratner than blanket deps. 

Chicago ,on E,pipes along fissures,no regard to any particular bed 
in the Is. At OC,about ~OO' below Hidden Treasure,on same fissure. Also 
spli ts along E and W fissure.s. " 

Min~ralizat ion on Cliff fault conta ins vug~, lined with anhedral 'py­
rite & galena. 
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R.I~ 43,81, 
January 1948. 

REPORT OF Il\1VESTIGATIONS 

UNITED STATES DEPART~iENT OF THE II~TERIOR ' - BUREAU . OF MJNES 
, : 

LEAD .\ND 'ZINC DEPOSITS OF THE . TREASURE HILL, l,rr:NES 
OPH~' tUNING D+S~IC'J:> TOOELE' COUNTY, .UTAHl/ 

, , 

By~ :r. · C~ DucilamY ,'and F', ~;, GurtP~iJZ/ , .e, 

",', .. , . :. . - . ' .' 

. IN'rRODUC'i'ION · ; . 
.. 

. , 

The ,Treaure Hill mine~,. situated in Dry: .CanJr0n, .. :Oprq..,r niining district, 
Tooel~ County, Utah, together ' with several other propertj,esin the- district'1 • 

were examined by Frank.·L. Wideman, an eng1nee:r ~t the Bureau of llanes, in 
Septemb~r 1942.. ' , . ... 

In April . 1945~ developmentdrilli~g was: s~~ted ~n the Treasure Hill 
niine~, which are ,oper~ted under lease, from the ~Iadison, Mines Co.· The . projeot 
WaS continued' 'ih 1946' and tertninated . in 194;7 •. 

, ,~'Ihile the 'Bureauof btines project was i~progTess, the 1Iorgan and .Bullion 
.. twmel. , ·workings were, 'surveyedqy Bureau engineers. ' 

. ACKNO~ ,1EDGMENTS ' . . 

In its program of investigation of ·nd.neral deposits, ·the Bureau of Mines 
has as its 'primary obje'ctivethe ,mqre. effective ut¥ization of our m:Lneral 
re~ouroes' to the end ' that t,heY make t~e. ~r.catest pOpsible contribu~ion to 
na't-ion&l ~e'Curity and economy. I1;, ·is . tlae policy of the Bureau to publish the 
faats deve-loped by ea-ch project. as soon. as Practicable· after its co·nclusion. 
'Xhe Mining Bran~h, .LowellB~ Moon, ',chief;, Q.9nductS: 'preliminary examinations" 
per.f.orms the actual inves.tiga;t.iyevvork, and prepare·s. the.-final repOllt.., The 
Hetallurgical Branch.; O. C~ Ralston,, '9h:Lef I ' a.naly~es samples .and performs bene ... · 
ficiation · tests. 'The' work here de:scribpq. was Uflder the direct supervision of 
Paul. T. Allsrr.an, chief', . Salt Lake City Pivision, llin;i..ng Branch._ ' .. 

' . : .' ," . 

.:litl1 particular refer~~cc to' this, :pubii'~ation, a ckrlowledgment: is given 
to F.~ L ... Wideman, Gillard ' 'Gilkey, : and ·TJ •. H. King, who supervised the pro je6t 
at various· times. .The maps were made by W • . A. Young from surveys by, R. L.· 
TTidcman" '.J. H~ King, Millard Gill<;ey .. aild.;. l..1. ,A • .; Young, and interpretations 
wore furnished by F. H, Gunnell, :and·.li .·::A .. , Young, all of ,whom are .e,~~n~.er~ . 
. of the Burea~,:' qt,,::MiIlos,. ' ,.The ·:operators· 'Were par:t'ictllarly' 'co'operative ' during 
the life of .: t1;lcL proj.ect . .. ·The Too.ale OO'q-nty 'highway departIJlent . was .verY. cooper-­
ative in maintc.nance. of the: road· to' . the 1rd.ne; .... especiallv .. qiJring the heavy sows.' 

. :', , . 
, . , . '. 
'I ~ : I . 

. ' , 

, ' . ... : . ~: . 

1.7 The Bureau, ofMtn~s '. w'iirwelco~ . rep'r~nt.~ng ... of~ ~his . paper., provided the­
following f cotnote "'a6'lmowledgment is lI\8.de: . "Reprinted from Bureau of 
Mines Repo;r-t of Investigations 41.81." 

?../ Mining engin~er, Sa+.t L~o C;i,ty, Utah" 
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:.~ . ' . ·-' SITUATION 
, , . . 

. . . . ... .J . ,,: '. . . ... " 

The ml.n~ '. is .. nea.r · the~head of a ' steep':ca,nY0n ' krio\<nr as Dry canyon in the 
Oq~r~~ ;R~ge). ·pp.tU:r,; iIri-J:;),ing::'Q.l.stri-dt/ C1-t :an :alt-itud.e ' o:£" 8,'000" feet~·" Its'7~'-:""; 
legal description is the NE #"sec. l5,. T~ 5. S.~ R~ 4 '.1. At this locality 
the winters are' severe and the .··su.mmers are mild~ . . The are.a' is reached by a 
mountain road ' extertdfng for 9 iruiles' 'between Stocktoh; Utah and the mine. 
Stockton is the supply and shipping point on the main line of the Union Paci­
fic Railroad. The road to the niine is weU':"-gradetl ahd serves for automotive 
transportation .. 

1: " 

The 1llOst noted mine in Dry Canyon is the Hidden Treas\.l,re, ,owne.c,i py~ the ' 
U. $ .•. . Smelting, Re!ining & ·Mining ,Co. · ·This '·:lP:1.~e .· i~·. s~t1)ated ori ·the:prope.rty, 
adjoining ·the 'I?:"easure"Hil~ (figs .. 1 :· aii<1 ·2)." .:. ". . '. ,,-: ., ' . : .. :. . ',," . 

" • I'.'" t' .. . .• : ''': .. . ~: ' ':" .. . : ' . ,'",'" "- .. . 
MINING HISTORY AND PRODUCTION 

:.th~ f:bi:'s·t ·,·ore discovery' in ·:the di~3tridti· v,as· . nia.d~ . on tn.~ · st~ , to:uls' lo.d.e. 
(rj:;idde~ Treasure) .in ',1865 by"Um ted states' soldier's stationed n'eaI' stock£on~ ':' 
Other discoveries' followed in rapid succes"sion, and s~veraI 'productive nunes .. 
were developed prior to 1900~ A t.otal val~e of ore pr,oduced . from mine·s, in 

. ~h~ ;Qpl).:ir;"R-lsh 'Valley, area"between' 1870 and 1927 was ;;P~3;066i4ll.: " :DUri4g .. :~:: <. 
this early period of mining activityj ' it 'is reported by old residents of the 
area that the Thad stevens, Bullion~ and Deseret workings on the Treasure Hill 
property produced a small tonnage of ore. 

, : ' 

. . .~h~ :·Treasul'c H:Ll1 pro~e1"ty ·\vas·"located · atld pateI}ted": by ' s~l~h.' : Chart}be~lain., 
A rec;el1t .:Period of activity: ort the pre>perty commenced inthc 193'0 decade~ Ex .... . 
ploration a;~d .tl¢velopmerit '~'fete ·initiate.d under the . f~a:~ership ot' .N~' ' G~ .Ma.rgp.tl- ' 
ah4 ·assoqia·~es.~ wqo·· ·opera ted -the White Bull-ion and LIadisoh' Mines companie·s". . .... 
This ·a.ct:i;,vity, inv..olved · development in the Bullion ' ·Hor-kings. arid .the· l[org~n : . ." 
turtne;L,~:.· ,~p"l. 94D; ;·'-Th:e.: Xbea.$'lU'e · aill Mines .'00'; ':con,t'inued .~evet6Proerit . of the· ',' 
prop~:r.ty .. < ! Th~s:; company , sank the. 'Paulson ihclinei from the '160Ffoot sublevel' .: ' 

\' ;pf t~o.: 1{9rgan. tutmel .': and· the No~ 4 :tncli.ne ' frlom th~ 1:Iol'ga:n>£ll.nriel l~ve,i a~d . 
shipped 1~167 .. 65 tons' ·of 'ore from this' development. Thc( Bur~au' 6( 'Mines . "'fOrk . . 
was undertaken a;V··ihe. instance and ~tith ' the ' copperation of the <'treasure ' iuii . 
Mines Co. A r~cofd . of production. of the property by this company i~ given in 
table 1. . ', ; ' ... : "" ... ' . '.. . , .. , . .. ! ....• I • , ", ', . • .~ .: ... . 

' .. . . " ." ' . ' , 

. , ' . . 
. , 
TABL~~ i.~ " ~ . IT9ductioh . : ' .. 

, i 

,'. ~ . ; . :. , ~ . 

. .. ' . ', ' . ,, ' ,. ' to . .. 

'. 'j •• 

" : t~a;·':kar:. : 
. . . :.' OUnee:;;" ' PoUrt?~ ," , I' I I ' ll' .. , .. 

Tons.· ... :. ' A~' 
:,' Ag. F.b ·z· ,. <. C .. .. '.In I' rj ;U "~, 

1,943 "f.' · 10 . '53'1.7'14 · . ·15~95p ! "7;913 54;507 18;349,'! '49,020 
1944, •.• f. .,10 533~ 732 " .". i9 .1/+4' ,I '7,318 I 44,935 . ' 1' 31,186 , 
1945~,.1 2 i ,102*212 4.506 1~985 10,~O7 I 6,929 

TotaiJ 22 11,167,,658 '.39,.600 . 17.,216 
I ' .. 

. , 1,1q9,549 .. 18.340, I 67.135 .. 

~, ., . \ 
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Figure I. - Location map, Dry Canyon area, Ophir mining district. 
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Figure 2. - Property map, Treasure Hill and Mono mines. 
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PROPERTY AND OllNERSHIP 

The Treasure Hill Mi!ies ·Co. ~'s formed 'in 194'0 to operate the Selah 
Chamberlain property. The'iniru..ng claims 'in this property are~he S,elah, 
Thad Stevens, Ara.bella~" Azure--Queen, 'Shoo Fly E·a.'st J and sh60 Fly yTes~, con­
taining a total of 57~246acre's (fig~ i) • . 'Thes e' claims".~r.e oymed.:by the Selah 
Chamberlain estate, which has offices in ·the Russ BuilQing, . San.Francisco, 
Calif. The owners grant-eel' a 'iease' and option 'to purchase these claims to the 
Madison Mines Go., which in turn has granted. a 3O-year lease to the Treasure 
Hill Mines .Co. 

DEVELOPMENT 

The Treasure Hill mines include three main workings,:", the Morgan and Bul­
lion tunn,els and the Thad Stevens shaft (figs. 3 and 4)'- The Morgan tunnel 
levelis 6po feet 'long; and .from it have.been driven several small winzes, 
drifts, crossGuts, .and raises • . At a point 390 f.eet · from ·the .portal in the 
Morgan tunnel~ ',an incline.d winze extends to the l60-foot level. This level 
is ,a dr:tft 440 feet long, .··with the WBsternKing inclined vr.Lnze on the west and 
the Paulson inc;J.:ined vdnze on t.he east. The Paulson winze . extends down the 
Madison-Deseret contact northeasterly to a total length of 1,360 feet. The 
I'iestern King incline extends northwesterly 665 feet. A small inclined stope 
extends from near the face of-. " the Morgan tunnel, up the dip of the beds, 
along a fissure to the surface, and down dip for 440 feet • 

. The Bullio~tunne~~ ~t , ~naltitude of 8,097 ~eet~ is.ab?ut .25()_feet in . 
alt1tude above the Morgan tunnel level. The Bulllon 1S a ma1n tunnel approXl­
mately 180 feet long, .from which extend two drifts or branches. The north .... 
easterly bran~h is upproximately 700 feet long, and the northerly branch is 
approximately 350 feet long. 

The northerly branch of the Bullion is ' associated with a small area of 
stopes and i;:; connected with the inaccessible Thad Stevens mine. The main 
workings or-the Thad .S.tevens is·a caved. shaft. 

In addition to .tbe thr~e main mines of the Treasure Hill property, there 
are several small 1!vo:rk.ings, and the portal. of another important adjoining mine 
is on the Selah Chamberlain property. , .. . 

'. DEVELOPMENT. BY THE BQREAU OF UINES 

The initial wor~.by.tbe . Bureau . of.Mines < in.tbe Treasure Hill mines con­
sisted of diamond drilling :frdni the j -upper adit level. This work was follo'wed 
by mapping, diamond dr.illi-9g, and drifting .and crosscutting in the area at the 
bottom of the Paulson incline • . : Illustra.tions of 'the work are shown on figure 4, 
and diaffiond-qril~ing.~G~~ltq.are.given . in.appendixes I .and II. TWo of the dia­
mond-drill h'oles extending· :into ,the , Bullion ... tunncl area were drilled from the 
adjoining Mqno pr,qper.ty .by .the .B~E,lau .... .. One .. of .. these holes, . Mono l,encountered 
ore on the boundar-y,Qi .the.T:X::Gas.ur.e,Hill.p:r.operty .. The logs arid footage of­
these two holes are tabulated in the Kearsarge sh'ift r~port. . :rD~. tQt~l foot.ag.e 
of exploratton :an«( development: co'mpioted;' :is outlined in table . 2.· 

.. . '( 
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TABLE 2. - Hork performed by the Bureau of Mines 
.. '. in the 'Treasure' Hill·: mines 

~... ! . " ... ' 

'Units " . '{ 'i:tt>e ' .. ITo tal footage 
.29 • ~ ......... ". DiainOnd-driB: holes ". .: ., 5 j 092 

2 · .... · •• · .. ~' ~ · •• · . · ~ •• Drifti!lg and· 'crosscuttingj 136 
, . . ' ..... .. .:: ' . 

,'. 

Samples were taken fo"i"analyit's' ''of the l'liinerali'z;ed COl~es and exposures 
in the drifts and crosscuts. These samples were assayed in the salt · Lake 
City laboratory of the Bureau of M:i"pes • . 

GEOLOGY 
; j . '. 

. The': 1'fi3as'lif;e Hiil' ~ mines' · occ~'~ in the Madison . limestone and Deseret for .... 
rnatl:oi£:6f . 'Mi:sSiss:Lppia~ 'age" The iJa:dison limestdne' in"'general' is 'a rnassiveiy 
bedded; :· fine·.Lgrain~d, · dark blui~h-gray limestone with, :sCime doloinitlc and " c~erty 
merriDers·. · ' ~ Overiyipg the ' Uad1.s'on ts' the ' Desere't f~)l':rru:l:tibn. The, beseret fQrlna ... 

··ti~n \~~.c6~P?s·~·~ of a .. va-r~etY · 6f:· 1:rrnes~one members in'~erbedci~d "witn · sha.le beds. 
Th~ a:ttl.tude 'of'·'the 'bedsin; the two formations is approximately parallel ih . 
the mine:·'area. ' ..... -" ,'. . " . . . . : .. -. . ' . ,~ :- . ," . 

, .::. j' . : . . ;~ ;',: ',~ .~. " :. ' . ;.. ~ . •. 

'. 'k' sectiori-' o'£\lad~~~' and Des¢ret·'· measured 'by Gilluly2!' is' 'quot'ed a's 
follows: . .. .'. : '.: . .., . .. . . " .. . ," .. :.' . ': . ... . ", ';: ' ::'.~.: .. :.' 

: Section ' ot · Deser~t·limeston:e 'on north' side ' of:" Ophir"' ereek .' . , 
, .' . ' ; . ' .• ' ~ ~ " t· . ~ , ' ~, ." , :. ,: :' . 

. i .' 

(\1est frorn a 
west of" the 

p6int" ab~ut 200 f'eet :' north of th·e \ S't. ~rohn" &" Ophir' na'iiroad; " 
Cliff mine loading bin s . . C Strike N'~ ' '400 w.; dip' 38~ : SW~) 

' .~ ": :' ~<:j'.;. . .... {.> " ' 

Humbug formation: ' I3rown, fine-grained, 2 ... foot quartzite. a~ : ~h~ . base • . ' 
Conformable contact '. ' , . "., . . . 
Deseret lime:sto~e: - :"'" '. ' . ',; . : ., . Feet ·· 

.~: .. . 

1. Dark-blue fine-grained limestone 'with much biack cher.t 
. and s()I)1~ .,red-weathering. ~ shale~ The chert nodules and 

.• "i'lenses"' rang'e ' fr'om' hali an inch to 3 inches in : thickne~s 
. ,arid 'occUr' i.at stratigraphic ' intervals 'of ' 2 to' : 3 inches . 

near the base. The limestone' contains large nodules of 
white calcii:,_e.a q.uarter of an incl1 to 4 inches in dia­
meter, distributed irregularly; Toward tho top the 
m~m~qr becomes more sandy, and sand beds 3 to 4 inches 

_. 

: thiel~ appear" :; • '~ ' .: e' . ~ •• ". ',; •••••• :. ' •• '~. ' ••• '. ' ......... "~" •••••••• i ... . 1.31 
----"-~-'-:-. Z: ,. ' Massi:ve-:l~gh~bl1:le : coa.rsel-~e:-rstal~fne ~:ki.mes~tone· . ' ... ~". . . , . , J ' .-J 

:' wecitheririg·:light :-gr.ay~· J;llock;{'Fp66rly': i?edded, very ' . , 
. ;fossilir~rou~, .'. carr~~ing' niar1Y . ci-:lnoid' -stielhs as well· 'as 

'other '· fos·s1.1s ~ : .'. ~' ''' '.: -; :. ~. ~ •. ~ ~ •.•.. ;; .~ ...... 4; ~ ' •• ~~ ~ •••• .•.• .•• ~ .; . . ..... :~ ~ . 'lj'" 
31. T~i.n:bE3aded~ ·· ~iniy;~6~r.lY ' ,~Mi±rtate~ .shaic, . ; e~rrY~r:~ ·: lar:ge ··-··· :: ' . 

, :' , t.araount·s ".of ···cHert .... ~ .•• 1'.: .. .. < . ... .. ... ~" . ~ 'j ~ :~ ......... :, •• ~'., . ~: t' .~. ~ .; ~ ••• '. ... . .... ' '·3.1· ;.:~: .: 
.' 4.' ! .'·~ime·s·bone ·· ·iik~ : bed '<2' .'.: • ~ ' ~~. ; , i: .~~ ~~ . ~ ~ . ,:~~ t ~ .. ~~ ~ ' ••. 'e': •• ' •. " • J~:~~' '~ ' ~'! ~ ' ~ : ~~. :.' "·:20 · .. 

. j '.. .... ~ .! , ,'. ,;' •. ~~ , :?:..~,,~, ,~ :;·.~.:r': " . ... :'~: ~.~ ,.;:. , ~ . -' .: : ... ; .. :, :'. ,: · . .. .. 1:· ':,','1 . . : ". : 

jJ Gilluly, ·Jame$/:Geology·:aha'Ore Deposits<:of · thc -St6cktOri;' arid q Fa'irf'ield ' 
Quadrangles, Utah: U. S. Geo1. Surv. Prof. Paper 173,. 1932, pp, 23:-~5._ 
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5. Massive-bedded blue limestone not noticeably fossiliferous; 
weathers brown in patches owing to small amounts of irregu~ 
larry-cflstributed-·. rend . . .. Becomes. IllQr.'~ s~~dy' ane.. cherty 

. . 'upward ........... . e . .... ~ :. ~ : .......... : ...... ~ t ...... !II ..... ~ • • ' •••• • ~ : : .... ' . ; r- ~ .. 

b':; .. Poorl~C'eXposed ·th~.-bedded, somewh~t .j3a~dy limestone •.•• : .•. 
7. ·.· Massive,; bloc~, sandy ii~stone-;beds raniie- from 8 inches 

to .3 feet in thickness .and weather broWn but are .dark blue-

Feet 

1,68. .. ·1/2 . 
138 

. gray on fresh fractur'e ',' '", •...•.•. , ....•. ' .' ••...••••• , .••. '. .30 
8. Poorly exposed, ~herty, blue lim~stone •.•. •..••.••••..••.. i •• 1.37-1/2 
9. Poorly. exposed, bl,aqk,i;ed-weathering shale with a phos- . 

phatic oolite 'bed a:t the top .~:';:.:. '. : •. '~ ' .• :; .•..... ' .••.•••••••... ~~9.:.... __ 
• J ;' j;' '650 

Conformable contact. ,~" I 

Jv1adisort Hmestone, very cherty ' toward the top: . ·: . 
. . :,' " '~ " ." 

Section of Madison' limestone on"r'1dge east of Buckhorn. mine:' : 
• I , 

'''' '''' ...... . , 

... ~ - ' . 

Deseret limestone: ·'D.ense, blu'e-gray limestone with a soft carbonaceo:us and 
~ ' .. . 

. phosphatic shale at base. 
Conformabie c,ontact. 
Madison limestone: . ' . " '., 

1. Very ~perty blue-gray . ii'm~stone~':' The black chert is ar.­
ranged in lenses; which average ·6 inches apart strati­
graphically and are as much as 6 feet long and· .3 ·inches 

2. 

4. 

thic k ..... ~ ............................................................................................. ~ ~ 
Gray, biocky' liin~'stou'e ' in beds ' av~raging about 2 inches ; .' 

thick. The member is much v e ined with calcite and is more: 
coarsely granular ,tl1ap bed 1. Little or no chert .is 
pr c sent .. If ...... ' .. .. .. .... " •• .. :- , ..... ' .. ~ . . .. " , f •••• e • e ' e • e ••••••••• t •••• e e .... , 

Fault of unknown but p~QPa.blY slight displacement. 
Cherty blue-gray .limeston.ej' rather massive be low, somewhat 

thinner-bedded above: Black ' chert' lenses occur within the 
. ind'ividual limestone beds as well as between them. The 
chert lenses; are s~aced~. ~erh~ps.· 2 feet apart stratigraph~-. 
cally and range f.r9m lcnif e edges t o 2-1/2 inches in thick­
n ess and severa;L 'feet':i,ri iength . . The limestone- beds a,re . 
considerably brokenand, ' rec emented with white calcite. Tlfe 
memb er forms a 1 edg e . ~ . .- . . .. ... • . • . . . ... . . e e •••• • ,. e • • e • • • • • • . ! 

Very light bluish-gray J dense limestone, very fOSSiliferous, 
pure 6'xcept ;for .suqordinate brown shaly streaks, thin-

. bedded at the base; ~hero the ·hods range from 1 to 5 inchos 
in thickness, but becoming thicker-bedded and . so~ow~at more 
coarsely crystalline upward. Some of the beds nea~' the top 
are as muc;:h as 8. feet thi ck ••.....•.••..••.•...•.•••..• ' ... 

Irr.egular surface of unbonformi ty. . . 
J'efferson (1) dolo~te: :Light-:gray. c.olomi to at top • 

Feet 

29 

268-1/2 
462 

. Horlzons in this stratigraphic sequenceof economic . importance are re­
f er:red to s;tratigraphic pos:).. tiona indicated in the following section. .. . ; 
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Forma:tiolf members; · Horizori Approximate ,' Economic 
Gilluly classification .. _ name' . - posi tion elements 

Un! t ~ ~-:-Deseret· formation~ 1) 'rhad' Stevanet 1 Y Top ' part· of' fo~mation( "'. Ag-Pb 
Uni t .. }-Deseret· formation " Mackay ' , 530 ft.! abov~ ' forma:.. Ag~Pb-Zn-Cu 

, :.: ,": ,', .. , , t'ion base ' ' . 
Unit 7-Deser'et fcirma:ttori No. 4 !J " " 150 ft', - ,180 ft. ~ Ag-Pb-Zn-Cu 

" - , •• ' . - • •• c " " . ' , •• , , , - • abbve formation 'bafle ' 
Uni t "8':'Deseret -f0rmatiol'l " 'Merour Dome 20 ft:! ,above forma .. v 

, '( vanadium) tion base 
lJn~~ .. :9:Dese:r?et ·:f0rmation . . Phosphatic 5 ft. -: above ' formation ' P 

oolite base 
Unit l-Madison limestone 
Unit 3-Madison limestone 

Hidden Treasure Top part of formation 
Fourth of vuly 300 ft.! above forma­

, . Ag-Pb~Zn,-Cu 
Ag'-Pb 

tion base 
Uni t 4-Madisop l.ilJl.8e'tone. ' .. _ Buckhorn ' . . Basai ±>art .,of, formation-~-Pb 

In th~ Teasure Hill mines, ore has been 'shipped ' from the Thad Stevens, 
No.4, and Hidden Treasure stratigraphie ore h0rizons. The Mercur Dome vanadi­
ferous shale arid phosphatic 001i te horizons have been ' cut.in the, Morgan 'tunnel 
unit of the mines. At the place of exposures of these beds in the'W'orklngs, 
the tenor of the vanadiferous shale and phosphatic oolite is to'Q low 'for ~Ur~ 
rent, .c-onsideration of their exploitation. These beds are usei'ul a's -key' markers 

, ., . 
for correlation purposes. ' 

The relation,Shipof the workings 'to . the stratigraphy-'is shown on figures 
5 6',' 7 ,8· an:d·9 . . , , ., ' " . 

..: . 

In th'S··Bullion min,e; a mass 'of rhyolite' porphyry, , sub~abular in horiZontal 
outline, classifi'ed as a dike, occurs along the west side of the Bullion tunnel 
(fig. 5).·, ,The dike is. cu.t. boy. :the nor,th branch of the Bul·lhm tunnel, and along 
the easterly branch' o-f : the',Bulli'On tunnel the 'dike is in contact with limestone. 

In the north crosscut at the lower end of the Paulson-incline unit of the 
Morgan tunnel is an . expos~e of contact metamorphic lime storie grading into an 
intrusive. ' , Thitf exposure ts indicative of intrusive igneous rock i'n the vici­
nity (fig. 6,)-" TJ'iis- type of'metamorphosed l ,ime stohe was encountered in several 
of the diamOnd-drill holes from eta ti0ns in the lower end of, the 'Paulson 
incline. -- . ..: ' ' .; ', 

" . 

There ' are several exposure of rhyolite ·porphyry on the surface of the 
Treasure Hill propurty ', but the se ca.miot b e described because the surface was 
not mapped. ' 

, ' ~ " . -.-. ,; 

The regional ' structure of the 'area 113 'formed' 'by a series 'of northerly 
dtP:i;>:Lng strAte. with an·a'tera.g~·d1p of'30o'.- ' This structure 1s modified in the 
Bullion mine area by a porphyry intrusion. The Bullion tupnol and its easterly 
branch traverse a fault system ranging, in s~~1.ko from sli&htly'west 'of north, 
near the tunnel portal, to'northeasterly in ' thb northoa~t part of the 'workings 
and dips easte~ly at a high ang.l'e~ 'rbis fault system is subparallel to' the 
rhyolite :porphYrY 'dike and 'along th~ hanging wall of the. dike'- i s'tr~ongiy , 
'brecciated 'zone corita'ining two ' fissure systems; and one striking northerly 

1953 .. b -



· CD 
c 
e 

I :z: 
CD 

II L. 
::s 
~ 
at 
CD 
L. 
~ 

· ~ -CD 
c 
c 
::s 
+' 

c 
0 

----.. ~r--
::s 

CQ 

"a 

~ 
c 
at 
en 
L. 

i 
· a-

at 
E 

c 
at -a-
U 

en 
0 -0 
CD 

CD 

• 
Ln 

CD 
L. 
::s 
en -.. 



• 

" ·s tf 
oS 
0. 

·s 
~ 

E 
~ 

i 
I , 

i 

t 

I I 
! 'fid; 

I i' J!!tl 
~lllj;lij, 

• 
G) 
c 
E 

-G 
> ., 

.. 
a­.. • 
c ., -a-
u -



, 
.(' 

D. D. Holl NOl7 

D. D. H:'. N" 21 

NO 18 

", 
...... ~ ...... 

SECTION A-A' 
eeorin, N 30· W 

EI ••. 7800 

-/~/i'i:/;~\~~::::::;~:::::~......: D. ~ ~~~ _H! _I~ 
/ II \ 

/ 
-< 

/ 
I 

/ 
/ 

/ 
/ , 

D. D. Hoi, N" 22 

D.o. Hoi. 

/ II \ 
/ I I \ 

/ J I \ 
/ I ' \ 

/ I \ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 

1 < 
NO 20 D. D. Hoi. N" 24 

\ 
\ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 
~ 

EI ... 7800 

EI ••. 7400 

D. D. Hoi. N' 23 

Figure 7. - Plan and section, No. ~ incline, Treasure Hill mine. 



toN 

N 
.... _ '0'0< 

.... -.ow '0"0 

I,N .... w'o'o 

;v 

z 
o 
o 
'" ... 

NOIJ.03S 

I 

/ 
/ 

I 

/ 

I 
I 

. 
I 

I 

I 
I 

I 

I 
I 

;I , 
I 

I 

I 
I 

I 

, 
I 

., aN IIOH '0 '0/ , 

, , , , 
/ 

I 

, , , , 

, 
, , 

" , 

,OO.L ' ••• 
1 ___ ~, 

Jr'~'-""-.;-::.-;,_"'~ __ ,_I 
, ........................ ...... , ................ ....... 

: .............. :..', ..... 
I ...................... .... 
I " I , 

I 
I 
I 
I 
I 
I , , , 

OIOW'O"O 

z 
o 
o ... ... 

• aan 

s 
,OOGL " '.1 

0 • 
~ 

J 
0 .. .. 

I 
0 

0 ... 

& . ~ 

I 
• i .:i. c 

i· • 
i .. i: .I ~ 

1" .. 
~ 

:: 'I ,:: 
.5!.o 

Go) 
c 
E 

-Go) 
> 
Go) 

c 
o 
.... 
g 
en 
"0 

i 



N 

, , , , , , , " :' , 

"" IN ""'''0'0 , , OOll ·Mll 

:' , 

" , 
,~ NOI.L:llS 

...... . 1 ........ 'Q"Q 

:~--;=:-f .... - 11'0 
.. ;5"'_"'-t._ 

-----
II .... teN 'O"':uv 

.. 
s 

......... 'Ov I 
.,~~r-------------1-~----~~~~~ 

'I'" ..... "0 

• 000. 

,8 

• 00 ... 

001l ·"'Il 

,&-& NOIJ.:llS 

I IN ..... 0".. ..... 
............ 

-..... OO'l "Atll 

II ,N elOH '0"':0" 

'-'N' s 

!! 
I 

J .. ... 
': , , 

o 

o 

• ," iT,1 

Jill "" ::: d 

" :' 
" 

i , , 
I 
I 

~ 
" " 
" 
, 

Ii 

i 

z o 
;:: .., ... 
en 

Hf 
03' !! .. 

= ,::. I ;. ~ 
~. J 
I I 
::E 
.~! 
oLa 

. 
Q) 
c 
e 

:c 
Q) ... 
:::J 
CI) 

«I 
Q) ... 
I-

eI) 

> 
eI) .. .. 

• <:) 

I t; CO 
C't.) 

•• d I 
cO i 

-- -'- d 
---- ___ d 

C 
- . 0 - .. 

............ .....,1 
+' 

I ~ d 
d CI) 

"0 
C 
«I 

C 
«I -0.... 



'. ~ 

',' . 

'.' 

R.T. 4181 

a.nd the ether easterly J occurs in the north~bra.nch area of the Bullion tunnel 
on the footwall si~,e of the rhyolite porphyry dike. 

I~ ' the Morgan tunnel workings', the beds .conform to reg'i'o~al ~tructure. 
with some, local variattons.' The major variations are two rolls and three : 
fault systems. These rolls are subpa.rallel to, the ,'strike of ,the beds at N. 
'750 E . . One o'ccurs 'on the 960 '-lev'el ' of the Paulson. j.nc111~e and , is inanif est 
crossing the No. 4 incline and at the bottom of, the West'e~n King incline', : 
,,,here it is broken and becomes a thrust fault with a ' 4-ioot displace.Ill8nt; 
The other roll is exposed in the bottom of the Paulson incline ari.d~xtenas' 
along the strike of the beds. There are four significant fault systems. One 
is 'exposed in the De'seret 'formation 'on the Morgantunnel ·level and N.o. 4 in­
cline . This sistem'ranges in strike from .north to northwest .and ' dips' westerly 
at a high angle, but it is not strongly manifest).n tho Iv1adison in the ' lower 
workings~ The ore in 'the bottom of the No . . ·4 incliI1-e on the adjoining property 
~ppears , to b~ controlled 'by this fault system. A second fault system ranges 
,~n strike ', f .rom north ' to northeast with a dip es sGp.tialiy . vertical. , The exPosed 
faults of this second fault ' system, are ,of small diElplacement and. c~~ b'o seen 
on the 960 l evel of the Paulson incline. This 'syst,em appears important · as an ' 
ore control. A third fault .system with an easterly strike and a northerly dip 
is exP9sed in the nortl1 crosscllt , at t he ·bottom of the paulson incline. This 
sYB~erri' flp'pears' signifi'cant as channel 's .fqr · mlneralizing solutions~ . 

.~ On .the 160 level 'of the Morgan tunnel workings" a soutb~astorly '·strIking 
fissure system contat:niirg ore minerals fs exposed . . :This is, 'reprcs~Iftativc of 
the fourth fault system. All of these stru.ctural features arc , H1ustr~ted on 
fig,ures 5 and 6. . . 

, , 

~ . ' .. ' The~e faults and fissures wer e 
d.oposits i~ ' the explored a~cas. 

too small for thc.formatio~ of la~ge ere 

. " , AsidE:: from the moderately intense contact mi\.neralization in the area at 

J 

. the bottom . of the Paulson inclina in which garnet,. diopside, collophane, and 
woj,lastoni'to wcre9.evo1oped, the ' s trength of minoralization as observed else­
wh~r e 'is cla~sifi ed as"(veak~ · This is indicated. by , small . amo;unts' of silica, 
kaolin, and pyrite observed in tho explored areas and the virt~ai absences of 
SGrici t o, hydromuscovi to, prop:': Ii t o , or other minerals characteristic bf more 
intensely mineralized mines. 

The more mineraliz ed ar ea s of the Morgan unit, based on geological infer­
ence, arc as follows: 

1. The contact metamorphic ar ea at the bottom of tho Paulson incline. 

2. .Tho areas in the No. 4 horizon intersected by northerly striking 
fissures such as at the No. 4 incline, the Thad Stevens fissure, 
the 960 level fissures, and tho 1360 l evel fissures. The Mackay 
horizon at the SE; same fissur e intersections also may be 
mineralized. 

3. The down-dip extensions on tho Madison-Deseret contact along the 
northerly striking fissur es , 

1953 - 7 -
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~ .. , -: :: . . 
In the Thad Stevens-Bullion unit, · some oxidized lead-zinc-silver ore oc­

curs as scabs ',on the.: small stope's, ::and S/i11ena renmants occur .intermi ttently 
in this area '. along the Thad B.tevens fissure zone.. .In diamond~drill hole Mono 
1, a fissure was encountered that conta-ihed a ' l-foot thicl~ess of +ow-grade ' 
ore. This is probably ,a downward ~ndnortherly extension 'Of the Thad Stevens 
min&rallzatiQIl. · ·,The .· most intensely Diineralized area in the Thad' :Stevens-Bul- ' 
lion ,workings appear£ : to be albng. the strike and dip of th~ Thad Stevens fis­
sure z'one (figs. 5 and '6..) •. , 

" 
Sulfide deposits .. in the Treasure Hill mines 1nclude.' pyrj.te,. argentif.erous 

galena", ·and· sphaleri t'El.. These 'd;eposi ts are -of .uncertain economic ' value··because 
-of :their small size,:tenor, and pos:1.tion. SI!]fall veinlets and, sparsely dis,­
deminated deposits of these minerals occur intermittently througho\ltthe mines, 
as . shown on the geologic llJEl,ps. The' greates.t ~bundanceof Itletallic ' minerals 
occurs :' iri the areas of the 'lower Paulson and No, 4 inclines . .. In' thes,e areas 

,occur . small 'filled fissures, veinlets, and small bedded replace~ents c.Onsist1ng 
of sUlfide:--ore mfnerals. 

, .~ '''<:.' .: ' •••• 

'.i." The .: ore': minerals have been injected into the sediment8.irY host rocJ~s and 
may have a genetic .relationship .:with the porphyry intrusions. It ··appeare ·that 
the localization of are mtnerals is determined by structural, stratigraphic, 

, ~and"min9ralizing factors ... The fapt.or of secondary enrlchmentappearf? ,of little 
impor.ta,nce, :because b)tldatiop 0f , the ore 'minerals penetrated the" B;rea !: a rela-
tiv.olJl'. f;3h6~t distance. .. . . , .. 

.. ; ~- . 
Structurally the area of ore deposition appears to be determined by the 

intersection ,of th'e northorlystriJrlng . fissures with th,~ northeast~rly striking 
fissures in the vicinity of a warp or roll in the strata •. · Stratigrapl,li~aH.yl, 
the f avorable beds for are deposition are those horizons listed in the .s ection 
on stratigr.a.phy. :. At "least two of these horizons OCC\IT in·' the property, one at 
the, tQP·i Qf ' t,he Madison .and another about 180 fe.et ab.ove the. base .. of the Deeeret 
formation. ·'- In aragi.onal considoration, the : strength of mineraliza.tion in­
oreasesdovm the dip along favorahlo structural and stratigraphic .zohe§j. " 
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. APPENDlX I. - DIAMOND .JIULL LOGS 

Hole 1 1 / 

Coordinates: 3772 r.~ 4256 w. 
Elevation2 7.415 feet 

~ 

Bearing: N. 15° E., Di~a +46-
Depth: 126 feet 

Feet 
From· To- Description 

O 
4 

4 
15 

Siliceous blue limestone 
Altered -blue limestone 

R.I. 4181 

15 21 Highly altered white l~mestone with oalcite, hematite, 

21 
23 
26 
28 
34 
38.5 
44 
51 
54 
60 
74 

Hole 2 

23 
26 
28 
34 
38.5 
44 
51 
54 
60 
74 

126 

rhodachrosite, and small amount lead carbonate 
Altered blue limestone 
Altered blue limestone 'mineralized 
Altered blue limestone 
Altered blue and white limestone 
Altered mineralized white limestone 
Altered b~ue limestone 
Altered white limestone 
Green to blue limestone 
Siliceous gray and white limestone 
Blue limestone 
Bla.ck argillaceous .limestone interbedded with black shale 

Coordinates: 3772 N.~ 4256 w. 
Blevaticn: 7415 feet 
Bearing: N. 360 E.~ Dip: +45· 
Depth: 97 feet 

o 
5 

34 
40 
62 
76 
80.5 
84 
88 

1953 

5 
34 
40 
62 
76 
80.5 
84 
88 
97 

Minerali zed limestone · 
Limestone brecciated at 15 feet~ fault at 28 feet 
t~inerali-Z-ed limestone (breccia zone) 
Limestone 
Limestone (breccia zone) 
Mineralized black shale 
Limestone 
Limestone 
Limes tone 

(breccia zone) 

- 9 -

. ' 
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Hole · 3 
Coordinates: 3772 N., 4256 W. 
Elevation: ~415 feet 
Bearing: N. 7° W., Dip: +46° 
Depth: 90.5 feet 

Feet 
From .. 

o 

4 
9 

- 18 

38 

39 

48 . 

58 
65 
73 
78 
90.4 

Hole 4 

To-

4 

9 
18 

39 

48 

58 

65 
73 
78 
90.4 
90.5 

Desoription 

Gray banded limestone, several zinc- sulfide and lead­
sulfide stringers 

Do. -
Mainly gray limestone, some banding and sulfides banding 
at 60 0 to 70· with hole 

Dense blue limestone, smal1 stringers of calcite, 'little 
mineralization 
~ 50 percent calcite in irregular streaks, also blue and 
gray limestone, some crystalline 

Gray and blue limestone, partly crystalline, some banding 
at 55°, a few small calcite stringers 

Dense blue limestone (mainly), some crystalline, calcite 
in irregular stringers and spots 

Gray crystallirie limestone, traces of lead sulfide 
Blue limestone, calcite stringers -
Blue shale, irregular oalcite stringers 
Dense blue limestone, oalcite stringers 
Blue shale 

Coordinates. 3760 N., 4252 W. 
Elevation: 7,410 feet 
Bearing: S. 20° W., Dip: -53° 
Depth: 225 feet 

o 
4 
9 

46 
76 
92 

124 
159 
184 
200 

1953 

4 
9 

46 
76 
92 

124 
159 -
184 
200 
225 

Fossiliferous blue orystalline limestone with stylolites 
Do. 
Do. 
Do. 
Do. 
Do_ Fault at 108 feet 
Do. 
Do. 
Do. 
Do. 

- 10 -
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Hole 5 
Coordinates: 3746 N., 4245 w. 
Elevation: 7J+18 feet 
Bearing: N. 79° E., Dips +59° 
Depths 121 feet 

Feet 
From-

O 
h 

9 

52 
57 
62 

72.6 
88.7 
90.7 
95 
99 

104.5 

Hole 6 

To-

4 
9 

52 

57 
62 
72.6 

8fa.7 
90.7 
95 
99 

104.5 
121 

Description 

Limestone, gray, little calcite 
Li~estone, gray, some banding at 75°, considerable zinc 
sulfide and lead sulfide in stringers 

Limestone, gray, some greenish gray to greenish blue, 
oa1cite stringers, little mineralization 

Limestone, greenish blue with calcite stringers 
Limestone, gray, Some banding at 75° to 85° 
Limestone, blue with calcite giving mottled appearance 
(brecciation?) 

Limestone, dark gray to black, calcite stringers 
Limestone, dark gray, crystallized 
Limestone, dark gray to light gray 
Shale, black 
Limestone, gray, calcite streaks, solution cavities 

. Limestone, gray, few calcite stringers 

Coordinatess 3736 N., 4240 w. 
Elevations ~418 feet 
Bearing: N. 55° E., Dip: +1· 
Depth: 170 feet 

o 
4 

44.5 

47 

60 

87.5 

88.3 
117.5 
158.5 

1953 

4 
44.5 
47 

60 

87.5 

88.3 

117.5 
158.5 
170 

Limestone, dark gray to black 
Limestone, dark gray to black, some crystalline 
Limestone, gray, irregular .zinc sulfide and lead sulfide, 
also showing iron and copper oxide 

Limestone, dark gray to blue, cut by thin calcite 
stringers at 90· with bedding and apparently striking 
north. These stringers carry strong zinc su1f~de and 
lead sulfide mineralization. 

Limestone, gray, greenish gray and black, some calcite 
in stringers 

Limestone, greenish gray, a few zinc sulfide and lead 
sulfide stringers 

Limestone, greenish gray, some calcite stringers 
Limestone, black, with calcite stringers . 
Limestone, black and greenish black, with calcite from 

1 in. to 4 in. wide 

- 11 -
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Hole 7 
Coordinates: 3739 N., 4240 w. 
Eleve.tion: 7J~8 feet 
Bearing: N. L~5° E., Dip: +2° 
Depth: 66 feet 

Feet 
From, 

O 
3 

33·5 

37.5 

Hole 8 

To-

3 
33·5 

37.5 

66 

Description 

Limestone, dark gray to black 
Limestone, dark gray to blaok, some orystalline, little 
oalcite, 1 in. of zinc sulfide and lead sulfide at 5 feet 

Limestone, gray and greenish black, several stringers of 
zinc sulfide and lead sulfide 

Limestone, gray and greenish gray, little calcite, some 
zinc sulfide and lead sulfide at 39, 43, and 45 feet 

Coordinates: 3988 N., 3985 W. 
Elevation: ~285 feet 
Bearing: S. 83° E., Dip: _2° 
Depth: 212 feet 

o 

3 

Hole 9 

3 

212 

Limestone, ~ray, considerable white crystalline calcite, 
some zinc sulfide and lead sulfide at 3 feet 

Limestone, ~reenish blaok, little mineralization, very 
few calcite stringers, crystalline. Several open 
fissures be~~een 10 feet and 30 feet. 

Coordinates: 4084 N., 4060 W •. 
Blevation: 7286 feet 
Bearing: N.)6° E., Dip: +'Z7 0 

Depth: 250 feet 

0 

3 
7.6 

16 
24 

29 
"-32-

61 
67.7 

1953 

3 

7.6 
16 
24 
29 

32 

Limestone, light gray, some banding, spotted with iron 
oxide 

Limestone, dense, blue, calcite in bands and stringers 
Limestone, blue and white, mottled with calcite 
Limestone, blue dense, irregular calcite strineers 
Limestone, dark gray, some calcite on bedding and in 
irregular stringers 

Limestone, blue and white, shaley 
- 6 ,--- Limestone, bluish gray to blue, mostly dense, some 

67.7 
103.7 

crystalline, some calcite mostly along:, bedding 
Limestone, gray crystalline 
Limestone, blue, mostly dense, some irregular calcite, 
also considerable blue calcarious be.nding to linch 
thick, 1/8 inch lead sulfide and zinc suUide on bed­
ding at 70 feet, crossed fissure at 69 feet 

- 12 
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- Feet 
From~ 

103·7 

117.5 
129 

212 

240 

Hole 10 

To-

117.5 

129 
212 

2lJ.o 

250 

R.!. 4181 

Desoription 

Limestone, mainly li~ht gray, some dark gray with banding, 
some ooarser orystalline in light gray 

Limestone, dark gray oherty, light gray oalcite bands at 60 0 

Quaritzite? calcarious (highly silicified limestone?), 
lir;ht gray to white, banding at 50 to 70 0

, some dis semi­
nated zinc sulfide between 165 and 180 feet 

Limestone, light gray to white, thin dark gray bands on . 
bedding at 60 0

, zinc sulfide and lead sulfide stringers 
on bed at 227 and 229 feet 

Limestone, dark gray to blue, some crystalline 

'Coordinates: 3987 N., 4055 w. 
Bearing: N. 310 E., Dips _250 

Elevation: 7183 feet 
Depth: 86 feet 

0 
4 

8.6 

9 
18 

29 

33.5 

65.6 ' 

66.6 

Hole 11 

4 
8.6 

9 

18 
29 

33.5 

65.6 

66.6 

86 

Limestone, dark gray, some pyrite and crystalline 
Limestone, dark gray, Bome zino sulfide, banding at 10 to 

30 0 

Zinc sulfide and lead sulfide, some chalcopyrite, angle 
of interseotion indefinite 

Limestone, dark gray and blue, little mineralization \ 
Limestone, light gray, crystalline, spotted with coarse 
pyrite crystals, little lead and zinc 

Zinc sulfide and lead sulfide in altered limestone, bluish 
gray 

Limestone, dark gray, some crystalline, little pyrite, 
zinc sulfide, lead sulfide 

Zino sulfide and lead sulfide in altered limestone, bluish 
gray 

Limestone, dark gray to light gray, altered some light 
brown iron oxide 

Coordinates: 3978 N., 4068 w. 
Elevation: 7.285 feet 
Bearing: s. )79 0 W., Dip: ' +40 
Depth: 224 feet 

o 
3 

1953 

3 
42.9 

Limeston~, dark gray, dense, silicified 
Limestone, dark gray, some small crystals, some silioifi­
cation, some oalcite in veinlets generally passing 
through core at 60 to 90 0 with horizontal and striking 
north, scattered zino sulfide and lead sulfide minerali­
zation crossed 1 inoh north-south zinc sulfide and lead, 
sulfide fissure dipping west at 26+ feet 

- 13 -
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Feet 
From .. 

8; 

Hole 12 

To-

44.2 ' 
8; 

Description 

Limestone, altered, iron stained, gray, brown, blue, white 
Limestone, dark gray to black, thick bands of white calcite 
between 99 and 101 feet. some scattered zinc sulfide and 

, lead sulfide m~n1y between 71 and 83 feet 
L~mestone, blue, crystallized, no sulfide 

Coordinates: 4031 N.~ 4058 w. 
Elevation: 7t83 feet 
Bearing: s. 52° E.~ Dip: _2,0 
Depth z 49 feet 

o 
4 

2; 

27.5 

Hole 13 

49 

Limestone, b1ack~ dense 
Limestone, blaok and gray, dense, very little mineralization 
Limestone, white (silicified) with gray banding, banding 
at 45° with hole 

Limestone (low grade zinc sulfide and lead sulf'ide ore) 
gray oolor, gray and white banding at 50· with hole, 
zinc 3ulfide and lead sulfide appears to be bedding 
deposition 

Limestone 

Coordinates: 4033 N., Lp65 w. 
Elevation: ~283 feet 
Bearings s. 40· W., Dip: -45· 
Depth s 53 feet 

0 3 Limestone,. black, banding at 50 to 600 wi th hole 
3 17.7 Limestone. gray and black 

17.7 18.6 Limestone, dark gray with zinc sulfide and lead sulfide 
stringers 

and lead 18.6 31.8 Limestone. dark gray and blue, Httle zinc 
31.8 32.6 Limestone. brown and gray, altered banding at 60· 
32.6 53 Limestone, black and' gray, fine crystallization traces 

of zinc and lead sulfide 

Hole 14 
Coordinates t 3984 N., 4055 VI. 
Elevation: 7283 feet 
Bearing: N.~41° E., Dip: _4° 
Depth: 70 feet 

o 
3 

45· 

1953 

3 
45 

70 

Limestone, gray 
Limestone, gray and white, some brown oxide stain, little 
zinc sulfide and lead sulfide (in thin stringer and 
dis seminated) 

Limestone, greenish black, considerable calcite mainly 
as thin bands 

- 14 -
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Hole 15 
Coordinates: 3992 N., 3981 w. 
Elevation: ~284 feet 
Bearing: N. 84° E. , Dip: +5· 
Depth: 102 feet 

Feet 
From~ 

O 

-3 

38.8 

~.6.6 

53 

19·3 

Hole 16 

To-

3 

38.8 

46.6 

53 

19·3 

102 

Description . 

Limestone, gray, alter-ed, silicified, 1 foot of strong 
zinc sulfide and lead sulfide mineralization from 1 to 
2 feet 

Limestone, dark gray, crystalline, little zinc sulfide 
and lead sulfide mineralization 

Limestone · (loVl grade zino sU:lfide and lead sulfide ore) 
altered ~nd pitted, brown and yellow oxide stain 

Limestone, white and gray, altered, heavily mineralized 
with fine black sulfides zinc lead and iron similar in 
appearance to material in hole 10 from 29 to 33.5 feet 

Limestone, gray, crystalline, some zinc and lead, drill 
hole going up thru bedding at 5 to 10· 

Limestone, black, dense, many thin calcite bands and 
stringers 

Coordinates: 3968 N., 3994 w. 
Elev~tion: 1t8~ feet . 
Bear1ng: N. 52 E., D1p: +8° 
Depth: 58 feet 

° 5 

38 
39· 3 

49 

56 

Hole 11 

5 
38 

39·3 
49 

56 

58 

Limestone, gray and black, crystallized 
Limestone, black and gray, some banding at 10 to 30· 
with hole, no zinc or lead 

Zinc sulfide and lead sulfide ore in blue-gray limestone 
Limestone, gray, green, brown, heavily mineralized with 
zinc, lead, and iron pitted, some oxication 

Limestone, gray and white, crystallized, some zinc sulfide 
and lead sulfide 

Limestone, black, dense, conspicuous veinlets of calcite 

Coordinates: 3203 N., 5116 w. 
Elev~tion: ~8~5 feet. 
Bear1ng: S. 3 lV., D1P: -38· 
Depth: 110 feet 

° 5 
18 
23·5 
34 
89 

105 

1953 

5 
18 
23.5 
34 
89 

105 
110 

Limestone, gray, crystallized, silicified 
Do. 

Limestone, blaok shaley banded at 10· 
Limestone, silicified (quartzite?) gray, crystallized 
Limestone, black, shaley, thin calcite stringers 
Limestone, blaok and white, mottled appearance 
Lim~stone, black, shaley, thin caJcite stringers 
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R.I. 41.81 

Hole 18 
Coordinates: 3213 N., 5102 W. 
Elevation: 7ft52 feet 
Bearing: North Dips +32· 
Depth: 170 feet 

Feet 
From- To-

O 3 
3 21 

21 26.7 
26.7 33 
33 41 
41 47 
47 55 
55 65 
65 76 
76 84 
84 94 
94 104 

104 112 ' 
112 120 
120 130 
130 140 
140 148 
148 155 
155 161 

161 170 

Hole 19 

Description 

Limestone, gray altered, brown iron stain 
Limestone, gray and blue-gray, pitted, brown stain 
Limestone, black, dense thin calcite stringers 
Limestone', gray, pitted, brown and red 
Iron stain, oalci te seamed to 41 
Gray limestone shows leaohing action 

Do. 
Do. 

66.0 lost water, sands to 99.0 possible limestone boulders 
Limestone shows leaching, possible limestone boulders 

Do. 
Do. 

Gray and black limestone with calcite seams, mottled 
l». ' 

124 to 126 core ground, altered limestone from 124 on 
Coarse orystallized altered limestone 

Do. 
Do. 

156 to 170 red iron in fractures and seams in altered cherty 
limestone 

Coordinates: 3533 N., 5325 W. 
Elevation. ~677 feet 
Bearing: S. 80· W., Dip: +3· 
Depth: 351 feet 

0 11 
11 21 
21 37 
37 41 
41 71 
11 101_ 

101 134 

134 143 

143 149 
149 185 

185 351 

1953 

Core not available 
Crystalline gray limestone, calcite seams 
Blue dense limestone 
Grayish black argillaoeous limestone 
Crystalline gray limestone, oaloite seams 
Grayish .J>le.ck mottled dense limestone 
Crystalline gray limestone, calcite seams (sample 103.2 to 
104.2 feet) 

Silicified and fractured dark blue limes~one (sample 139 to 
143.6 feet interbedded gray limestone) 

Finely crystalline blue-gray mottled limestone 
Crystalline gray limestone, oalcite seams, interbedded bluish 
gray limestone (sample 222 to 223 feet) 

Crystalline gray limestone" calcite seams 

- 16 -
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R.I. 4181 

Hole 20 
Coordinates: 5440 N., 52i4 w. 
Elevation: 1,720 feet 
Bearing: s. 3· W., Dip: _78· 
Depth: 276 feet 

Feet 
From-

O 
29 
52 
70 
79 

111 
127 
,135 

180 

Hole 21 

To-

29 
52 
70 
79 

III 

127 
135 
180 

276 

Description 

Limestone, mineralized 18 to 20 feet 
Limestone, calcite seamed 
Limestone and shale, 1 foot breccia at 57 feet 
Limestone, fractured 70 to 73 feet 
Black shale and limestone, brecciated 84 to 87.5 feet~ trace 
of sulfides 

Limestone 
Black shale, graphitio, sulfides 127 to 130 feet 
Black shale and limeston~ 164 to 165 feet brecciated, 175 to 
180 feet 'fractured shows trace of sulfides 

Top of Madison; blue fossiliferous mottled crystalline 
limestone, copper stained seam at 229 feet 

Coordinates: 3206 N., 5122 W. 
Elevation: ~845 feet 
BeariI"i.g : Dip: -90· 
Depth s 290 feet 

o 

7 

10 

28 

63 

95 

116 

170 

205 

221 

1953 

7 

10 

28 

63 

95 

116 

11..0 

159 
164 
170 

205 

221 

290 

Gray, finely crystalline limestone, mottled and banded with 
grayish blue limestone 

Dense blue limestone banded with grayish limestone and 
calcite trace ~f disseminated pyrite 

Gray cry~talline limestone banded with calcite, trace of 
sulfides 

Dense blue limestone banded with gray limestone and calcite 
seams 

Gray finely crystalline limestone banded with bluish lime­
stone and calcite 

Brecciated zone, black, blue, and gray limestone cemented 
wi th calcite 

Black limes'tone interbedded with thin bands of black shale 
and veinlets of calcite 

Gray dense limestone banded with veinlets of caloite 
Black argillaceous shale 
Blue dense limestone banded gray limeston~ and calcite 
veinlets 
BI~ck calcareous shale interbedded with blue dense limestone 

and cut with calcite veinlets 
Black. dense limestone interbedded with blue dense limestone 
'and calcite veinlets 

Blue fossiliferous mottled cry&talline limestone, top of 
Madison, banded with calcite, abundant stylolites 

- 17 -



R.I. 4181. 

Hole 22 
Coordinates a 3440 N., 5210 w. 
Elevationf ~720 feet 
Bearing: s. 35· E., Dip: -54· 
Depth: 262 feet 

Feet 
From-

O 

43 

57 

63 

110 

160 

177 

Hole 23 

To-

43 

57 

63 

110 

160 

177 

262 

Description 

Grayish blue, crystalline limestone interbedded with dense 
blue limestone and cut with oaloite veinlets 

Dense bluish black limestone with disseminated finely 
crystalline pyr'ite, cut by ~alcite veinlets 

Blue crystalline limestone cut by caloite veinlets with a 
calcite vein at 59 feet 

Brecciated zone, dense bluish black limestone with fossili­
ferous blue limes,tone oemented with oalcite and impregnated 
with finely crystalline pyri~e 

Dense bluish black limestone, interbedded with fossiliferous 
blue and dense blue limestone and black shale. Cut with 
.calcite veinlets and impregnated with pyrite (sample at 
159 feet) 

Black argillaceous limestone, phosphatic oolite at 167 feet 
cut with bandsof calcite impregnated with pyrite ~ 

Blue fossiliferous mottled crystalline limestone, top of 
Madison, at 181 feet a band of flint containing pyrite 

Coordinates a 3l.,48 N., 5213 W. 
Elevation: ~720 feet 
Bearing: N. 30· W., Dip: _67 
Depth: 372 feet 

0 39 

39 -41 
41 50 
50 93 

93 III 

111 ll3~ 
113 131 

131 170 

170 274 

274 372 , 

1953 

Grayish blue crystalline limestone interbedded with dense 
blue limestone cut with calcite veinlets 

Dense blue limestone cut with calcite veinlets 
Gray crystalline limestone cut with 'calcite veinlets 
Dense blue limstone interbedded with a grayish blue lime-

stone cut with calcite veinlets (sample at 89 feet) 
Dense bluish black argillaceous limestone interbedded with 
fossiliferous blue limestone cut with calcite veinlets 

Blue brecciated limestone 
Blue fossiliferous limestone interbedded with ~ dense 

' blackish blue limestone 
Dense blackish blue breociated limestone cemented with 
calcite 

Dense bluish black limestone interbedded with dense blue 
limestone and black shale cut by calcite veinlets 
impregnated with pyrite 

Top of 1~dison, fossiliferous blue crystalline limestone 
with stylolites 

- 18 -
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R.r. 4181 

Hole 24 
Coordinates: 3439 N., 5218 W. 
Elevation: ~720 feet 
Bearings s. 43° W., Dip: -78 0 

Depth: Z72 feet 

Feet 
From-

O 

33 
61 
62 

82 

113 

192 

Hole 25 

To-

33 

61 
62 
82 

113 

192 

272 

Description 

Grayish blue crystalline limestone interbedded wi th dense 
blue limestone cut with calcite veinlets 

Dense blue limestone, cut with calcite veinlets 
Brecciated blue limestone 
Fossiliferous blue limestone interbedded with dense blue 

limestone cut with calcite veinlets 
Brecciated dense blackish blue limestone cemented with 
calcite 

Dense bluish black limestone, interbedded dense blue lime­
stone and blaok shale cut with calcite veinlets, impreg­
nated with pyrite 

Top of the Y~dison, fossiliferous blue crystalline limestone 
with stylolites 

Coordinates: 4036 N., 3942 w. 
Elevation: ~282 feet 
Bearing: s. 5° W., Dip: -64° 
Depth: 105 feet 

o 
6 

22 

Hole 26 

6 
22 

105 

Dense blue limestone with calcite veinlets 
Mottled gray to light green contact metamorphic limestone. 
Mineralized with galena, sphalerite, pyrite (samples from 
6 to 11, 11 to 15, and 19 to 20 feet) 

Fossiliferous blue crystalline limestone with stylolites 

Coordinates: 4038 N., 3943 W. 
Elevation: ~282 feet 
Bearing: s. 67° W., Dip: _68° 
Depth: 132 feet 

o 
4 

10 

30 

1953 

4. 
10 
30 

132 

Contact metamorphic light gray limestone, traces of sulfides 
Crystalline blue limestone, cut by calcite veinlets 
Contact metamorphic light gray limestone, banded with calcite 
and impregnated ~~th minute amounts of sulfides, including 
lead and zinc 

Fossiliferous blue crystalline limestone with stylolites, 
minute amounts of sulfides, oxidized copper stain at 122 
to 123 feet 

- 19 -



R.I. 4181 

Hole 27 
Coordinatess 4044 N., 3938 ,W. 
Elevation: ~282 feet 
Bearing: N. 10° W., Dip: -40° 
Depth: 233 feet 

Feet 
From.- To-

O 4 

4 11 

11 52 

52 82 

82 88 
88 194 

194 233 

Hole '28 

Description 

Dark blue finely crystallized limestone, cut by oaloite 
veinlets 

Light gray oontaot metamorphio limestone impregnated with 
sulfides in minute amounts 

Blue dense limestone cut by calcite veinlets and containing 
minute amounts of pyrite, galena, and sphalerite 

Dense gray contact metamorphio limestone with minute amounts 
of pyrite, lead and zinc sulfides (sample at 80 to 81 feet) 

Finely crystallized blue limestone cut by calcite veinlets 
Dense gray to light green contact metamorphic limestone with 
minute amounts of lead and zinc sulfides (samples at 94 to 
95.5, 111 to 113, 144 to 141, 149 to 150, and 153 to 155 
feet) 

Fossiliferous blue crystallized limestone with stylolites 

Coordinates: 4009 N., 3920 w. 
Elevation: 7,285 feet 
Bearing: S. 83° E., Dip: -5° 
Depth: 141 feet 

o 

33 

Hole 28a 

33 

lJ..j.l 

Dense gray to light green contact met~~orphic limestone 
(s~~ples 0 to 3, 10 to 14, 19.6 to 23.6 feet) 

Fossiliferous blue crystallized limestone with stylolites 

Coordinates: 4011 N., 3920 w. 
Elevation: 1f83 feet 
Bearing: -
Depthl 19 feet 

o 

Hole 28b 

19 Dense blue to light green metamorphic limestone, disseminated 
sulfides in small amounts 

Coordinates: 4001 N., 3920 W. 
Elevation: 7,281 feet 
Bearing: -
Depth: 12 feet 

o 12 

1953 

,Dense blue to light green metamorphic limestone, disseminated 
sulfides in small amounts 
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Hole 29 
Coordinates: 4005 N., 3957 w • 

. Elevati,on f 71-87 feet 
Bearing: s. 150 W., Dip: +25 0 

Depth: 82 feet 

Feet 
From-

o 

35 

1953 

To_ 

35 

82 

Desoription 

Hydrothermally altered oontaot metamorphic gray limestone, 
mottled by limonite and impregnated with lead and zinc 
sulfides (samples 1 to 5, 7 to 12, 12 to 17, and 30 to 35 
feet) 

FosJiliferous blue crystalline limestone with stylolites 

21 



R.I. 4i8l . 

APPENDIX II. 

Assay Results of Diamond Drilling 

D. D. Footage Type of Oz./ton Percent 
Hole No. From- To- sample Au Ag Cu Pb Zn t':c:Uc; V20 j;) Mo N1 

1 74 80 Core 0·39 0.07 
2 76 82 Core 0.39 0.05 
3 0 9 Core Trace 0.5 0.27 0.75 2.00 

- 73 78 Core 0.43 0.06 
6 44.5 47 Core Trace 1.2 0.19 1.90 1·30 
7 36 37.5 Core Trace 1.15 0.27 2.60 3.75 
9 166 167 Core Trace 0.1 0.02 <0.1 0.75 , 

10 18 29 Core Trace 0.4 0.10 0.30 0.40 
29 33.5 Core Trace' 1.8 0.50 2·30 5.00 
65.6 66.6 Core 0.005 3.65 0.26 9.00 8.00 

12 27.5 32.5 Combined. Trace 2.53 0.50 5.75 4.87 

/ 

15 38.8 46.6 Combined Trace 1.31 0.23 2.90 3.50 , 

16 38 I 39.3 Core Trace 1.50 0.2? 3.~· 4.90 
39·3 49 Core Trace 0.85 0.46 1.80 2.50 

18 74 I 84 Sludge Trace 0.2 0.02 <0.1 <.0.1 
19 103 . 104 Core .<0.005 4-3 0.44 0·3 <0.1 . \ 

139 I 143.6 Core Trace <.0.05 <0.02 <0.1 <0.1 
222 223 Core Trace 0.15 <0.1 <0.1 

21 144 150 Sludge 0.005 0.8 0.1 <0.1 0.4 0.15 
194 200 . Sludge Trace 0.1 . <.0.1 <0.1 0.2 0-.03 
200 203 Sludge 0.005 0.9 0.1 <.0.1 0.5 0.05 

I 

1953 
- 22 -
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D. D. Footage Type of Oz./ton Percent 
Hole No. From- To - sample All A£!.. Cu Pb Zn P2 Oc:; V2 Or:, Mo Ni 

22 58.5 63 Core Trace 0 .. 1 <0.1 <0.1 <'0.1 
159 161 Core Trace 0.2 <0.1 <0.1 <0.1 0.03 
169 175 Core Trace 0.1 <0.1 <.0.1 zO.l 0.02 

23 89 90.5 Core 0.01 0.1 <0.1 <.0.1 Trace 
25 7 12 Sludge 0.005 0.9 0.18 1.0 1.2 

6 11 Core Trace 1.5 0.22 3.4 2.1 0.44 0.04 0.06 
11 15 Core Trace 0.2 0.16 0.1 0·3 0.03 
19 20 Core Trace 0.8 0.02 1.65 0.45 

27 1.0 3·5 Sludge Trace 0.1 0.10 <0.1 0.3 
52 58 Sludge <0.005 0.2 0.03 <::0.1 0.1 
58 63 Sludge <::0.005 0.3 0.03 <.0.1 0.1 . 
78 83 Sludge <0.005 0.1 0.03 <0.1 0.45 
80 80.5 Core <0.005 1·3 0.36 2.35 8.5 ... 

93 98 Sludge <0.005 O.l 0.03 0.2 0.9 
94 95.5 Core Trace 0.4 0.04 0·35 1.6 

111 113 Core Trace 1.3 0.06 1.2 1.5 
122 127 Sludge <0.005 0.4 0.03 0.25 0.75 
127 132 Sludge Trace 0.2 <:0.05 0.2 0.55 
142 147 Sludge Trace 0.2 <'0.05 0.6 1.75 
144 147 Core Trace 0.8 0.10 1.7 4.0 0.45 
147 152 Sludge Trace 0.3 <0.05 0.35 0.9 
149 150 Core <.0.005 2.0 0.12 4.9 7.55 
153 155 Core Trace 0.9 0034 1.55 1.1 

28 0 3 Core Trace 0·3 0.16 0.5 1.05 
4 9 Sludge 0.005 0.2 0.06 <0.1 0.25 
9 10 Core <0.005 3·5 0.62 10.7 13.7 
9 14 Sludge <0.005 1.6 0-32 3·3 ,.0 

10 14 Core Trace 0.9 0.20 1.7 0.15 
14 19 Sludge <0.005 0.1 O.lS 0.25 0.3 
19 24 Sludge <0.005 0.6 0.20 1.1 1.1 0.09 
19.6 23.6 Core Trace 0.6 0.20 0.9 1.0 
24 29 Sludge <:0.005 0.4 0.06 0·3 1.0 0.17 
29 34 Sludge <0.005 0.3 0.06 0.4 0.7 0.22 
71 76 Sludge Trace Tr. <0.05 "'-0.1 £0.1 
76 Sl Sludge <0.005 Tr. ,-0.05 £0.1 0.1 
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D. D. Foot'al;e Type of Oz./tor.. Percent 
Hole No. F:::-om- To - sample Au AI!. Cu Pb Zn P20~ V2Oc:; Mo Ni 

29 1 5 Core <0.005 2.9 0030 7.05 5.8 
3 7 - Sludge < 0.005 0.2 <0.05 0.1 0·3 

~ 5 12 Core <.0.005 1.1 0.28 1.9 3.0 
7 12 Sludge <0.005 1.6 0·30 j.25 3.75 

12 17 Sludge <...0.005 1.0 0.16 1.35 1.75 
12 17 Core Trace 0.6 0.16 1.1 1.65 
25 30 Sludge Trace 0.2 <0.05 <:.0.1 0.2 I 

35 Trace 0.6 0.5 30 Sludge 0.07 1.3 
30 35 Core Tra.ce 1.0 0.07 1.4 1.9 

1953 
- 24 -
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Drift Sam.pl~s 8Jld Assays 
(1366 Level) 

Oz. /ton 
No. - Place Cut Au Ag 
4015 1300-L-2D Sta. 4CS +. 25 3 ft. <0.005 1.3 
4616 1360-L-2D Sta. 48 + 39 4 ft. <0.005 1:.6 
4624 ~360-L-2D ste. 48 + 69 2 ft. 0.005 1.1 
4623 1360-L-2D Sta. 48 + 75 20 in. ·0.005 0.5 
4617 1360-L fram mouth of 

drift 2D 20 to 25 ft. 
*CGS ' . <0.005 0.2 

4618 1360-L fram mouth of cas <0.005 0.4 
drift 2D 39 to 43 ft. 

4622 136o-L fram mouth of cas <0.005 0.5 
drift 2D 64 to 69 ft. 

4619 1360-L from mouth of CGS <0.005 0.9 
drift 3D 0 to 5 ft. 

4620 1360-L fram mouth of CGS <0.005 1.4 
drift 3D 5 to 10 ft. 

*CGS = car grab sample. 

1953 - 25 -
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Percent 
Cu Pb Zn 

0.25 2.CS 3·7 
0.30 3.1 1.85 
0.20 . • 2.0 2.6 
0.09 0.65 2.2 
0.05 0.15 0.55 

0.10 0.5 0.75 

0.1 0.5 0.75 

0.15 1.8 2.55 

0.22 2.7 2.6 


