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;,;!vﬁfrk,Thick but largely competent,especially top half.
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P W 'ﬁ?vrellef of gurface on wiiich latite breccias & tuffs deposited. Abcve these
S,ﬂyﬂh*gcorresponding flows,to 2000'.Two vents,NE part,breccia-filled plugs.Ejected
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No K:lowland,Kl,along E mountdinous shore,Ku. T
Penn. Pingham qtzite:qtzite with IB 18............20,000(top not zeen).
3B e, SBhale. . o REERE R A ST 10,000
Penndlitis so8ho s qUZIterns o ac i o « S oralehe k ........ 1,100
L/Mlqs Is ,Madison ' at DASe. ..o onienmubennslless o ass e 5,500
Devontank dolomite.. .icusiaeadimisaesis 200
Cambrian:dolo.,shl, 1s,qt21te.............g....... 2,900 4{
27,300

(4fa= stated. Folds assymetric,some mqgerdtely oyerturned to NE ,but all open.

MINING 1112 3B-8.Stockton Distriect, Utah.

J.Gilluly: Geology & Cre Deposits of Stockton & Pairfield Quadrangies,Utah.
USGS PP 173, 1932.

In Oguirrh Range,N-S,probably basin range tilted E,uplifted along W by
jormal flt. Domiant structure now folding:along concentrlc TUREE R folding
based on Sheep rock uplift,see Paleotectonic map. Bingham at N end of
Range,adjoining.

Within active belt of mts.shown on Spiekers Plagram Ajore deposits
may,with Tintic & Binghamyp have formed in mid-K orogeny,

In deep fenn.besin concave toward i heeprock uplift on NE side,2lso in
stem of Beltian-lower Cambrian Y. Y

Section,for Oquirrh ran e based on Gll&ﬁiy ‘Stockton work:
~Pr#elaramide

Structure: As shown on Sketch,folds swing from SSE to WNW,SE to NW,concentr

Minor fltg.accomp.foldin 9 e A1Telic g WasecTe Rée . Focene ¢ /s V/y(ﬁhﬁl‘o)c /:’4
el'tqlcffy,— a‘-gﬂ‘f)/%f //) 4)“/"g/ /efv /8 flf//f/ flﬂ//)((/y/ k qTﬂOt 7’7 i
Igreous Activity: As at Pioche and in San Francisco Dlstrlct ,egtrusion
prior to intrusion but after folding. HRocKks work-hardened upllfteq fissures
tensionao formed,vents for lavas. Uplift prior to extru51on shown by strong

previews of monz .magma;latter rose locally mp irRk® to,and s.t. up intom
base of its own ejecta:diorite plug intrusive into a latite flow. Llsewhere
monz.magma failed to reach pre-volc.surface. As small stocks,dikes,sills,
SW and then § to Merciir as shown.Plugs accompanfied by rh yﬁayies intruded
voles,and faleo seds.

PLugs crosscﬁt.bed symany smaller masses sills.Settlement €anyon,a 20! B

dike on one caontact shoves up 'seds.tens of ft. No flt.invblved:upward shove
of t@gneous mass. Dominant sills,with shpve mentioged and shape of larger

masses,along agis at Soldier Lanyon,,suggeqts forc1ble$;;;£g;igﬁgggzﬂiéggiﬁg
lear-surface:Cf.monzonite reachlng base of volcanics rysvi -
%%Engham. as little as 3000' from then surface. But it came up thru at least
20,000' seds.mesinly competent.

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

©,less sharply.
(Ophir Canvon faults)
A half dome. N side domal,S side formed by ENE synthetic faultsgN or up-

thrown side, up 2000',0ldest (Cambrian) exposed. Flts.dip 65S,therefore "nor-

ma1"°€ynthet1c,probab1y along & 51de of igneous mass underlying Ophlr dome;
6/ //V/‘ v[) 78 "There s evidence //777r/[fﬂ/L~éfM Ta, @ lvn T(‘_’—,ﬁ' € ./z{fffnyu-\r—/TJ % ﬁxrﬁr 1 59 maw W notvery T4

€nenlt The SyrTace

Might be pre-intrusive in part,like uold Hill. Step faults, northernmést, member
has over half the daggregate displacementn(1400'). Notable 1ls brecciation a-
ong the zone. Strictly a local flt.,genetatally connected with Uphir dome.
Ep-anticlinal. Disgacement et a max.opposite top of dome. Pre-mineral:icalcite-
cemented breccia on COpbir flt.,s.t Mn-calcite,pyrite-qtz fillings.

qhs g

Cliff flt.,NE branch off<é¥ﬁgg,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,faultingny
mineralization. 1920

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

"From Cphir the rocks of the ..anticline dip away in all directions in a
pronounced dome...The dips to the north are rather pronounced,..ag much as
25-20°9 just north of Uphir and becoming steeper flarther north..

) / / {:“

"Faults: ...the imp.Cphir Canyon fault strikes north of east..and dips steer
1w 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...

Fissﬁures: The limestone was broken by fissures that trend generally north.
They show little displacement and are impomtant chiefly as channels for the ore
bearing solutions...they appear to be most abundant 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 resulted
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 ls are radial, designed to aid the exitension
of the domed plate.Plate II-6. Growth of the dome affords good ilhustration

of fault movements concurrent with "folding" or flexing,z la Gold Hill.

See Mono Wedge-Shaped Fault Block illustration.Riez Pie-shaped segment,
north flank of dome.Block dropped 700';faulting around a cqrner,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 (EEEE=fend skefch) Mechanically impossible/except under one

cohdition. ey
Domes grow upward & outward from a centez or
: focus. o
A n o
AR gfﬂ\y //£>€\ i Mechanics of doming somewhat complex.
—Z XN pr e WthoashemxpeX S sherpypointed plug shoved up
‘ frem=below,
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Domes may be 6f two kinds,with

; lan
1. Moderate or no area on,simpée/growth with/area not enlarging

greatly.D p’gfe enlarges by stretching 1
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INSERT

As discussed under mechanics of intrusion at Gold Hill,where a rising
plug utilizes a preexisting fault,or generates one (Plate II-8) it does
/' not dome seds. Ophir Canyon flts,no doming to S,uplift by synthetic fltg.
V/ N of the flt,zone, doming needed,and is actually accentuated becmuse the cru
crustal plate is “straining to adapt itself to the easy,sharp uplift along
the lubricated syhthetic flt.zone.
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Resulting fracture type depends on whether concentric or radial

component of# strain dominatesj;this in tuenmay 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 Yphir Canyon flt.system.

Ophir radial tension fissures tended to meet toward S;but before they
met,these early results of doming (Plate II-9)were discontinuous flaws
which did not disrupt the risingf half dome into discrete blocks.No fltg,‘
By where two radial fissures met to form a piece of pie-shaped wedge,
the stern of the boat,the block would move as a unit,altho it was broken,
in this case, by N70E 60-30¥fS-dipping noomal,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 d
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 Would not sink absolutely,but be carried up by the doming;
but surrounding portion of dome would slip past bounding faults of wedge
éfg;w—‘ii_ﬁoming continued. .
/Nﬁﬁﬁﬁ?f’ This shows that dropping of sgch 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 réplacements and veins. Froductiom,1864 thru

19272
|7 7’/ ) ) 4 . Tl
e v Mercur:Au,Hg..... 19,000,000
CX A Stockton:Pb-Ag-Zn 10,000,000
fﬁ N & 49,000,000
Sim f( _Ophir,main OBs along Cliff flt.,major radial tension fissure;Dry Canyon

lti¥}aults also pre-mineral,showing that doming goiﬂing on or complete at timé
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of mineralization.Ore in Devonian dolo.,and lower beds of Madison 1s,
some distance away from Cliff faultj;but largely in Cliff fault 2zbne,
where latter cuts thru these favorable formations. Ore along fault zone
largely tabulat bodies replacing dolo and ls between branches of Cliff T Tk
flt.But fissure filling along strands of the fault as well. This fault zo
zined mined thru vert.distance of 1100'. |
‘4/16/51{ dlercur: Au and Au-Hg OBs in Great Blue ls.,Miss.aboke Madison. Control#
led by fissures like Pioche,but little or no ore in the fissures themsel-
ves.At Mercur rhy intrusives appear localized along cross-joints connectet
with COphir anticlihe,whéch pitches S here.Plate IV,1C to 1F. 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 Hil1) epithermal telsSCOped on mesothermal-probably
uplift,erosion during period of metallization.

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

Lakes of Killarney,® Mercur.Dip 680.Step-flts. En echelon, zone trends ¥x
N2oW,individual flts N20 to B50W. Lack of persistence along strike.

come are rejuventaion of movement along older fault planes:Ore in spot:
along W ,ercur for over 2 mi. robably not drag.Daisy,La Cigdle 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-Plic.
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U\J‘ \ gl Mines and Millof the Consolideted Mereur Co,
e iR Roy Allen, EMJ 6-18-1910
Lgeatidnx Utahg near southern end of Oquirrh Mts, 62 mi sogth&of Salt Lake City.

General Geology. 12000' Carbonif seds, 1ostly ls, folded into a simple antieline,
with axis trending NW. Mereur mines all on Ni limb of this folds OBs near hottom
of series, in lower portion of & formation nearly 5000' thiel, the Great Blue Ls,
Unifora, massive and pure 18, dk gray-blue eoler, beeomes nearly white on Weath-
ering. This ls intruded by several sheets of qp, 4-40' thieks sills. Atbitude

of sills and 'lss strike N23W-N55W; dip 10-40 NE.

Ore Deposits,These underlie the sheets of porshyry, end are made up both of al-
tered porphyry end altered 1s, Their lines’of greatest mineralization eoineide
in direetion with a series of steep fissures trending NE, Minerals supposs.d to
have aseended in gaseous form +thru these fissures, depositing ore along lower
por .eontact, impregnating both por and 1ls, but mostly the 1s, Thiekness of workable
ore 4-70', of whieh only & few £t at most of the por is mineralized, :

Ore Minerals,Primaryd pyrite, realzar, einnabar and gold, both assoeisted with the
py and probably as a telluride,  Most of ore in por uws unexidized; that in the 1s

Just below is almost eompletely oxidized, Py in small grains, Realgar and einnabar
sperse, W i ' (it

Alteration of Pajgmeyry. Frefsh rk is fine-grained, eompaet, nearly white, earry-
ing a few ineonspieuous phenos of flde, dqtz and bi, Near the deps the rk is al-
most blaek, soft, and has small gypsum erystals, and on exposure to the air the

rk' erumbles and looks 1like dried mud, ' :

Alteration of Ls.The 1s where mineralized is hard and eherty, but.évidenee‘pointa
to the silieifieation having antedated the ore minerals, i

Briekyard Mine, "Vein" follows under side of a porphyry sheet, and varies from 8
to 40" in thiekness; of this 2-4' is the mineralized porphyry, quite as high in
gold as the 1s, but ore in the por is apt to eontain sulphides and must be roasted
before eyanidation. s ‘

"Veins " in other mines are similar,
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Geology of the Honerine Mine, Stockton, Utah.
Letter by G.B. Wilson, EMJ 4-25-1208

Geology.CR is stratified ls, strikes E-W, dips 65 N, Four thin strata of black

1s .rest is gray) contain the orebadies. About 200-300' apart horizontally, Fis-
sure system striking N-S, dipping 70 ¥ cuts seds. Open, little filling except frags,
Oxidation in fissures to deepest workings, but sulphs come in in OBs at 560' a-
bove this pt. Flting along these planes, ¥ walls moved N. Some dikes roughly pa-
rallel the fissures

Ore-sols traveled along fissures, but ore in fissures themselves in only two
cases, and these are extensions of 0Bs, whieh oceur normally at intersection of
figsure and a black ls stratum. Most of each shoot lies on HW side of the fissure,
Also replac .ment most extensive along HW of black ls stratum, giving a feathering
out to the W. Indicates ascending solutionse. ALl intersections of fissures with
black ls not mineralized. Also &ll strata of black ls not +ineralized where one &¥®
or more are, but in general occurrence of 0Bs is uniforme.

HaxPield iine, Big Cottonwood “anyon near Salt Lake City, OBs at Intersec-
tions of fissures with prominent black ls stratuam in gray and white ls.
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DEME SUPERIMPOSED ON OLDER ANTICLINE
OPHIR, UTAH.
J.Gilluly:Geology and Ore Deposits of the Stockton & Fairfield Quadrang
les, Utah.USGS PP 178, 1922. /qZO
B.S.Butker:Ore Deps.of Utah,USGS PP 111, , 374-382.

Thick section Paleo,mainly competent ﬁimestone,dolomotes,qtzites,
Dome appears to be a superimposed feature on Ophir anticline .Is a half
dome 1like Matehuala,faulted on S by series of step-faults dipphg Sand
therefore "normal".The zone is strictly local,genetdcally connected
with the doming.Epaniclinal.Look up. Displacement at max oppesite apex
of domejon 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 anglejcf.Calico. With regard to

these and other faults connected with Ophir dome Gilluly demonsrate s
EEENEERXIRKXREIBRYXRAXX !

that these faults are EaxXigxxkhamx older than the end of the intrusive
cycle,but younger than some igneous ac ivityj;altogether time relations

are close between intrusion,faulting and mineralization as postulated bj

Spurr. Fh{B:.w

Butler, (1920) p.376:"sThe important Ophir Canyon fault strikes nortl
of east...and dips steeply south.The veffgcal force that domed the stral
apparently caused them bo break along the line of this fault and raised
the portion tof the north more than to the south...The displacement ,
was greatestf at the center of the dome and decreased both to the east
and west.Y

"Fissures:The limestone was broken by fissures that trend generally
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 fromebending of the limestone beds,for the crest of the
anticline would be subjected to the greatest strain."

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 1ls on either side of the fi%;3r$, nd also,as in

e/ Y

/“(/’/“"”5 blvtkes o7 s
the Cliff mine,forming tabular bodies wedmddke withiu}the fissure zone

i nr -~
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Hidden Treasure group.among largest praducers: In “adison ls.S¥rike
N75E,dip 35Njon ¥ flank of dome. All 0OBs localized on vert.N-8 fissures,
perp.to beds. Hidden Treasure shoot cropped out;just below surface divergel
to N on radiating fissures unti.they were 300ft.apart. Ore made along these
fissures at intersection with specific horizon in Madison,l100' strati-
graphically below basal shale of Deseret 1ls. S.%.100' high,tp 50' wide.
Where as wide as this due to several subparallel fissures rather than a
sibgle one. Pipes rather than blanket deps.

Chicago on E,pipes along fissures,no regard to any particular bed
in the 1ls. At OC,about 800' below Hidden Tréasure,on same fissure. Also
splits along E and W fissures. :

Mineralization on Cliff fault contains vugs,lined with anhedral py-
rite & galena,
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REPORT OF INVESTIGATIONS

LEAD AND ZINC DEPOSITS OF THE TREASURE HILL MINES

OPHIR MINING DISTRICT, TOOELE COUNTY, UTAH

BY

W. C. DUNHAM AND F. H. GUNNELL



R.I, 4181,
January l9h8

'REPCRT OF INVESTIGATIONS

UNITED STATES DEPARTLENT OF THE INTERIOR - BUREAU OF MINES

LnaAD XND ZINC DEPOSITS CF THE TRuASURE hILL IIINES
OPHIR LIINING DISTRICT TOOELE COUNTY, UTAHL/

By U, C. Dunhan®/ ‘and F. H, Gunnell./
 INTRODUCTION

The Treaure Hill mines, situated in Dry Canyon, :Ophir mlnlng district,
Tooels County, Utah, together with several other propert:.es in the dlstrlct 4
vere examined by Frenk L. Wideman, an engineer of the Bureau of HMines; in
September 1942, :

In April 1945, development dra.lllng was sta.rted on the Treasure Hill
mines, which are operated under lease from the liadison Mines Co. The project
was continued in 19h6 and term::.nated in 1947,

Vhile the Bureau of liines project was 1n progress 3 the horgan and Eulllon
tunnel worklngs were surveyed by Bureau engineers, : ;

ACKuIO‘ ’LEDGI BNTS

In its program of investigation Of mineral deposits, the Bureau of Mines
bas as its primary objective the more effective utilization of our mineral
resources to the end that they make the greatest pos31b1e contribution to
national security and economy, It is. the policy of the Bureau to publlsh the
facts developed by each progect as soon. as practicable after its conclusion.
The Mining Branch, Lowell B. lMoon, chief, conducts: preliminary examinations,
performs the actual investigative work, and prepares the final report, The
letallurgical Branch, 0, C. ‘Ralston, chief,, analyzes samples and performs bene=’
ficiation. tests. The work ‘hére déscribed was under the direct supervision of
Paul T. Allsman, chief, Salt Lake City D1v151on, 1fining Branch.

”ith particular referencc to this publlcatlon,.acknowledgment is given
to F, L, Videman, IFllard Gilkey, and U/, H. King, who supervised the project
at various times. The maps were made by W. A, Young from surveys by I Le
Wideman, '/, H, King, lillard Gilkey, and ', A, Young, and interpretations
wore furnished by F, H, Gunnell,:and-l,.'A. Young, all of, whom are engineers.
of the Bureay, of . Mines. . The operators were particulirly cooperative during
the life of .thc. praoject, - The Tooele Gounty highway department Was .. Very. cooper-
ative in malntenance of the road to the mlne, especlallv Qurlng the heavv S OWSy:

Tay

lf The Bureau. of Mings w111 welcome reprinting of” thls paper - provided the
following fcoctnoté a¢knowledgment is made: "Repmnted from Bureau of
Mines Report of Investigations 4181."

2/ Mining engineer, Salt Lake City, Utah,

1953
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The mine is néar the “head of a steep canycn known as Dry Canyon in the

Oquirrh. Range, "Ophir mining. dlstrict at ‘an -altitude of 8,000 feet,  Its
At this locality

SITUATION

legal description is the NE %, sec. 15, Ty 5 Sey Re 4.V,

the winters are severe and the summers are mild,

mountain road extendlng for 9 miles between Stockton, Utah and the mine,

Stockton is the supply and sh:.pp:n.ng pomt on the main line of the Union Paci-
fic Railroads The road to the mine is well-*graded ahd serves for automotive

transportation,

The most noted mine in Dry Canyon is the Hidden Treasure, -owhed by-the

Us S Smelting, Refining & lMining .Co,
adgolmng the Treasure H:Lll (flgs. 1 and 2)

The first ore d;scovery in ‘the dlstrlct vias made on the St Louls lode
tates sold:.ers stationed near Stockfon,.

IIINING HISTORY AND PRODUCTION

(Hidden Treasure) in.1865 by ‘United S

Other discoveries followed in rapid succession, and several productlve mines

were developed prior to 1900, A total value of ore produced from mines in

the Ophir-Rush Valley- area-between 1870 and 1927 was k3,060 A Durlng

‘this early period of mining activity, 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;

This

property

. . .The .Treasure Hill . property was located ahd paten‘bed by Selah Chamberlaina
A recent :period of activity on the preperty commenced in the 1930 decades Fxw .
plorat;:,on and development were initiated under the leadershlp of Ny Gy Margan
and associates, who operated the White Bullion and liadisoh ifines companies, ...,
act:.v1 y. involved development in the Bullion work,mgs and the Morgan

......

sl

The areda’ is reached by a

“This® mne is 51tuated on the property

In, 1940, “The. Treasure Hill Mines Co; continued development of the-
: + This: company sank the Paulson ineline from the 160=foot, sublevel :
.of the: ‘Iorgan tunnel ' and the Noi 4 incline-from the lorgan. ‘tunnel level and .

shipped 1; 4167.65 tons of ore from this development: The Bureau of liines, work -

was undertaken at'the. instance and with the cooperation of the Treasure Hill

Mines Co. A record of productlon of the property by th:Ls company is given in
table 1. foc g P "o bl Soo O L D
g TABLE la.. = Productlon P AT G g
" B T g Ounces-- : 1; .oﬁr;_d”é!'b k
i Year Cars . TQn}s;-[,. AuJ i Ag Pb ARy L e
v L1943evi 1041 531,71, -15.95.0 L T,913 | 54,507 118,340 29,020
194heoa 101 533.732. 119.144-1 9,318 | 44,935 31,186
194546t 2], 102212 | L.506 11,985 i 10,107 { . . .| 6,929
_Totall 221,167,658 130, 609 17,216 109 549 118,340 6LiL35
1953 -2 =
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Figure 4. - Underground and drilling map, Treasure Hill mine.
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PROPERTY AND CUNERSHIP

The Treasure Hill Mines Co. wa's formed in 19h0 to operate the Selah
Chanberlain property. The nlnlng claims in this property are the Selah,

Thad Stevens, Arabella), Azure Queern, ‘Shoo Fly East, and_Shoo rly dest, con-
taining a total of 57,246 acres (flg.‘z) ‘These claims.are owned.by the Selah
Chamberlain estate, which has offices in the Russ Building, San.Francisco,
Calif, The owners granted a lease and option to purchase these claims to the
Madison Mines Co,, which in turn has granted a 30—year lease to the Treasure
Hill Mines Co. ! p ,

DEVELOPMENT

The Treasure Hill mines include three main workings - the lforgan and Bul-
lion tunnels and the Thad Stevens shaft (figs, 3 and 4). The Morgan tunnel
level is 600 feet long, and from it have been driven several small winzes,
drifts, crosscuts, and raises. .At a point 390 feet from the portal in the
Morgan tunnel, an inclined winze extends to the 160-foot level, This level
is a drift 440 feet long, with the Western King inclined winze on the west and
the Paulson inelined winze on the east, The Paulson winze extends down the
lMadison-Deseret contact northeasterly to a total length of 1,360 feet, The
Viestern 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, 4

- The Bullion tunnel, at an altitude of 8,097 feet, is about 250 feet in
altitude above the Morgan turnel level, The Bullion is a main tunnel approxi-
mately 180 feet long, from which extend two drifts or branches, The north-~
easterly branch is approximately 700 feet long, and the northerly branch is
approximately 350 feet long,

The northeriy braooh of the Bullioﬁ isiassooiated with a small area of
stopes and is connected with the inaccessible Thad Stevens mine, The main
workings of the Thad Stevens is a caved shaft,

In addition to the three main mines of the Treasure Hill property, there
are several small worhlngs and the portal of another important adjoining mine
is on the Selah Chamberlaln propertj. 7

DEVmLOPMENT BY THE BUREAU OF 1OINES

The initial work by the Bureau. of Mines in, the Treasure Hill mines con-
sisted of diamond drilling from thé upper adit level. This work was followed
by mapping, diamond driliing, and drifting and crosscutting in the area at the
bottom of the Paulson incline, . Illustrations of the work are shown on figure 4,
and diamond=-drilling .resylts.are.given.in appendixes I.and II, Two of the dia-
mond-drill holes extending into .the Bullion~tunnel area were drilled from the
adjoining llono property .by .the .Bureay...One .of .these holes, . llono 1, encountered
ore on the boundapy of .the.Ircasure Hill.property. The logs and footage of «
these two holes are tabulated in the Kearsarge drift report The total footage
of exploratxon angd’ development oomplcted As outllned in table 2 i

L. 3 o g
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TABLE 2, - liork performed by the Bureau of liines
! Ry ' 1n the Treasure Hlll mlnes '

i SO S SR i Total footage

: 29”;;~.;.,h;};. Dlanond—drlll holes '* 5,092
'_ 2”}1.;:L};;..; Drlftinggand crogscutbln& 136

in the drifts and crosscuts. These samples were assayed in the Salt Lake -
City laboratory of the Bureau of Llnes.,

i GEOLOGY

- The- Treusure Hidq: mlnes occnr‘ln the Madlson limestone and Deseret for~
mation’ of M1351551pp1an ‘age. The Madison limestone kst general is a m3351vely
bedded;" fine—gralned dark blursh—gray limestone with some dolomitic and'cherty
menbers. Overlylng the Madison is the Deseret formatlon. The: Deseret forma~
“tion is comp03ed of a varléty of limestone members interbedded with shale beds,
The aﬁtltude of “the beds in’ the two formatlons is approx1mately parallel in
the mlne area.. ;

A sectioh- of Madlson and Deseret measured by Gllluly;/ 56" quoted as
i ollows :

Sectlon of Desere+ llmestone on north slde o f" Ophlr Creek r:{_iﬂ

(West fron a p01nt about 200 féet north of the'3t. John & Ophir Rallroad
west of-the Cliff mine loading bins. * Strike N, AOO L., dlp 380 SW.)
Humbug formation: Brown, flne—gralned, 2~foot quart21te at the base.A
Conformable contact, s i : _ ‘
Deseret llmestone""' e i sk a1 e “Feet - '
1. Dark-blue fine~grained llmestone w1th much black chert b
. and some red-weathering shale, The chert nodules and
“"Tenses- fange from half an inch to 3 inches in thickness
" «and oceur iat stratigraphic intervals of-2 to 3 inches
near the base, The limestone-contains large nodules of
white calcite a quarter of an inch to 4 inches in dia-
meter, distributed irregularly: Toward thc top the
. member becomes more sandy, and sand beds 3 to 4 inches
thielk appear e e D B R e I TG B e e T AR
~ 2¢ lMassive, lightsblue, coarsely erystalline limestone- v
" weathering- llght ‘gray. Blocky, poorly bedded, very -
fossiliferous, carrying many crincid-stems as well as .
' ‘other:fossils .......;ﬂ..........,..........,.........T.jf o
s ‘Thln—bedded limy; poorly laminated shale, carrylng large i DA
ﬂAﬁﬁf tamounts Of CHert OOC;OrlcooO..c.ost-o'ooo..qootoa--Ooto‘ r' 3;]“:{
ke leestone 1ike bed 2 , 20

g/’ Gllluly, Jamcs, Geology -and Ore DepoSlts of thc Stookton and Falrfleld '
Quadrangles, Utah: U, S, Geol., Surv, Prof. Paper 173, 1932, pp., R3-25.
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Feet

5. Magsive-bedded blue limestone not noticeably fossiliferous;

weathers brown in patches owing to smell amounts of irregu-

larly Fistributed send.  -Becomes. more sendy and cherty :
5 PWETE-L4 o v ais Wl Sl blne PR PH AT 3% 4 e iRy ws S fs JODNLR -
. Poo¥ly ‘exposed -thim-bedded, somewhgt sandy limestone ....... 138
' Massive, blocky, sandy limestone; beds range from 8 inches

to % feet in thickness and weather brown but are dark blue-
. gray on fresh fracture_,ﬁ.........,.......,.......;;.,.,..} 30
8. Poorly exposed, cherty, bIve FAMBBBOHE v o o0 é% sdBiviels ol big o 137-1/2
9. Poorly exposed, black, red-weathering shale with a phos-

phatic bolite Ded at the top . ives,suwbeiiceves FeaN e e T

= oY

R

: ; o
Conformable contact. _ -

Madisori limestone, very cherty toward the top.- -

Section of Madison:limBSfone on ‘ridge east of Buckhorn.mineh.

“ee e (etrtke' N.- 602, , . dip 28° . )

Deseret limestone: Dense, blue-gray limestone with & soft carbonaceous and
phosphatic shale at basge. R b - : '
Conformeble contact. '

Madison limestone: Tak] 5 : .

1. Very cherty blue-gray limestone,  The black chert is ar-
ranged in lenses, which average 6 inches apart strati- .
graphically end ere as much as 6 feet long and 3 inches _
THACK wiovisiinnsisnnmesonnsssssosisionesioetss e i SSES i e TD

2. Gray, blocky limestone in beds’ averéging about 2 inches
thick. The member is much veined with calcite and is more:
coarsely grenuler thap bed 1. Little or no chert 1s
I Al LA L TR E =
Fault of unknown but probdbly slight displacement.

%, Cherty blue-gray limestoné; rather massive below, somewhat

. thinner-bedded above. Black chert lemses occur within the
- individual limestone beds as well as between them. The
chert lenses are spaced perhaps 2 feot apart stratigraphi-
. i cally and range_ﬁrémﬂknife edges to 2-1/2 inches in thick-
ness and several feet in length. The limestonc beds are |
considerably broken and recemented with white calcite. The
member £Orms 8 16326 eeecsvsitssivervssnsnatssossnstoraanss

b, Very light bluish-gray, dense limestone, very fosggiliferous,
pure except for subordinate brown shaly streaks, thin-

. bedded at the bage, wherc the beds range fromlto 5 inches
in thickness, but becoming thicker-bedded and somewhat more
coarsely crystalline upward. Some of the beds near the top

arec as much ag 8 foet thick seecvvesctacorriroescaececsie. 268-1/2

Irregular surface of unébnformiﬁy.- %
Jefferson (?) dolomite: Light-gray colomite at top.

Feet -

109-1/2

"Eoriions in_this stfatigraphic gequence of ecdnomic‘importancé are re-
ferred to stratigraphic positions indicated in the following section.

R R R e R
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Horizon

"~ Approximate -

Formetion members,. ) ofe) Economic
Gilluly clagsification | ' name ' | pogition elements
Unit:1-Deseret: formation(?) Thad Stevens(?) Top- part of* formation( 7)|Ag-Pb
Unit- 3—Deseret formation ~ 'Mackay 530 ft.T above: f'orma-  |Ag-Pb-Zn-Cu
o 3 tion bage -
Unit 7-Deseret formation ’ No. RO 150 f‘t_:. - 180 ft.- Ag-Pb-Zn-Cu
--------- e el b T e | above formation bage- _
Unit! 8-Deseret format10n»~ 'Merour Dome 20 ft.t above forma- o gl
-1 (vanadium) 'tion base :
Qni_t_“sl:Deseret-f-‘ormation» -+ Phogphatic 5 £t.% above formation )12
W v oolite base i
Unit 1-Madison limestone |Hidden Treasure|Top pert of formation |Ag-Pb-Zn-Cu
Unit 3-Madison limestone |Fourth of July [300 ft.* above forma- |Ag-Pb
tion base !
Unit 4-Madison limsstons -, . Buckhorn Basal part of. formatmn Ag-Pb

In the Teasure Hill mines, ore has been ‘shipped from the Thed Stevens,

No. 4, and Hidden Treasure stratigraphic ore horizons.

The Mercur Dome vanadi-

ferous shale and phosphatic oolite horizons have been cut in the Morgan tunnel

unit of the mines.

At the place of exposures of these beds in the "workings,

the tenor of the vanadiferous shale and phosphatic colite is too low for cur-
rent gconsideration of their exploitation.

for correlation purposes.

These beds are u»seful as_key markers

The relationship of the workmgs to the stratigraphy is shown on figures

5, 657, 8, and 9,

In the Bullion mine, a masgs - of rhyolite porphy”y, subtabular 1n horizontal
outline, classified as a dike, occurs along the west side of the Bullion tunnel

(eimi 5).-

- The dike is cut by the north branch of the Bullion tunnel, and along

the easterly branch of the Bullion tunnel the dike is in contact with llmestone.

In the north crosscut at the lower end of the Paulson—incline unit of the
Morgan tunnel is an exposure of contact metamorphic limestone grading into an

intrusive.-
nity (fig. 6)

- Thisg exposure 18 indicative of intrusive igneous rock in the vici-
. This type of metamorphosed limestone was encountered in several

of the diamond-drill holos from statlons in 'bhe lower end of* the Paulson

1ncline.

TR VR T P S

oA

There are several exposure of rhyolite porphyry on the surface of the
Treagure Hill property, but thcse cannot bc described because the surface was

not nappecl

The regional ‘structure of the ‘area is formed by a serics of northerly
dipping strata with an-average'dip of '30°;
Bullion mine area by a porphyry intrusion,
branch traverse & fault system ranging in strilrc, from sllghtly west -of north,
near the tumnel portal, to'northeasterly in' thc northcast part of the workings

and dips easterly at a high anglc,
rhyolité porphyry dike and’ along the hanging wall of the dike,

‘This structure is modified in the
The Bullion tunncl and its casterly

This fault system is subparallecl to the
A strongly

brecciated zone containing two fissurc systems , and one gtriking northerly

1953
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Figure 7. - Plan and section, No. 4 incline, Treasure Hill mine.
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and the other easterly, occurs in the north-branch area of the Bullion tunnel
on the footwall sidge of the rhyolite porphyry dike. -

s
>

In the Mqrgan tunnhel workings, the beds conform to reg'ioné.l gtructure
with some, local variations.: The major variations are two rolls and three
faylt systems. These rolls are subparallel to. the strike of the beds at N.

E.

One occurs on the 960 level of the Paulson incline and is ménifest

crossing the No. i ircline and at the bottom of the Western King incline;,

where it is broken and becomes a thrust fault with a k-foot displacement.

The other roll is exposed in the bottom of the Pauleon incline and extends
along the strike of the beds. There are four significent fault systems. One
is exposed in the Deserct formation on the Morgan tumnel level and No. L in-
cline. This system renges in strike from north to northwest and dips westerly
at a high angle, but it 1s not strongly menifest in the Madison in the ‘lower
workings. The ore in ‘the bottom of the No. ‘4 incline on the adjoining property
appears. to be controlled by this fault system, - A second fault system ranges
.in strike from north to northeast with a dip essentially. vertical. The exposed
faults of this second fault system.are of small displacement and can. ‘bfe seen
on the 960 level of the Paulson incline. This system appears important as an
ere control. A third fault system with an eagterly strike and a northerly dip
is oxposed in the north crogscut at the bottom of the Paulson incline. This

_ system }appe_'ars‘ significant as channels for mineralizing solutione.

. On the 160 level of the Morgan tunncl workings, a sOuthe;astérly “gtriking
figsure system containing ore mincrals is exposcd.. This is representative of

the fourth fault system. All of these structural fcatures are 1illustrated on

. figures 5 and 6.

: : Thege ,féults and fissures werc too small for the formation of large ore
doposits in the explored arcas. ’

" Aside from the moderatcly intense contact mineralization in the area at
_tho bottom of the Paulson incline in which garmct, diopside, collophane, and
wollastonite were developéd, the: strength of mincralization as observed else-
where is classificd as weak. This is indicated by small amounts of silica,
kaolin, and pyrite obscrved in the oxplored arcas and the virtual absences of
sericitc, hydromuscovite, propylite, or other minerals charactceristic of more
intenscly mineralized mines.

1953

The morc mincralized arecas of the Morgan unit, based on geological infor-
ence, arc asg follows:

1.

2‘

The contact metamorphic arca at the bottom of the Paulson incline.

The arcas in the No. 4 horizon intersected by northerly striking
figsurca such as at the No. 4 incline, the Thad Stevens fissure,
the 960 level fissures, and the 1360 level fissures. The Mackay
horizon at thesc same fissurc intcrsections also may be
mineralized,

The down-dip extensions on the Madison-Deserct contact along the
northerly striking fissurcs.

-7 -
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In the Thed Stevens-Bullion unit,  some oxidized lead-zinc-silver ore oc-
curs as scabg ¢n the:small stopes, ‘and galena remnants occur intermittently
" In this area‘along the Thad Stevens fissure zone, In diamond-drill hole Mono
1, a figsure was encountered that conteained a l-foot thickness of low-grade
ore. Thig is probably-a downward &nd northerly extension of the Thad Stevens
mineralizatich, The most intensely mineralized area in the Thad:.Stevens-Bul-
lion workings appears’ to be along the egtrike and dip of the Thad Stevens fis-
sure zone (figs 5 and 6) o A .

Sulfide deposits in the Treasure Hill mines include: pyri te, argentii‘erous
galena, and sphalerite. These deposits are of uncertain economic-value. because
-of their small size, tenor, and position. Smell veinlets and sparsely dis=-
deminated deposits of these minerals occur intermittently throughout the mines,
ag-shown on thé-geolegic meps. The greatest abundance of metallic minerals
‘occurs 'in the areas of the lower Paulson eand No, 4 inclines. .In these areas
.occur.small ‘filled figsures, vemlets, and smalli bedded replacements cons:n.sting
7 of sulfide ~ore m_nerals. : :

Qi kol ’I‘he,. or.e‘;minerals have been injected into the sedimentary host rocks and
may have & genetic relationship with the porphyry intrusions. It-appears that
the localization of ore minerals is determined by structural, stratigraphic,

. ‘and:mineralizing factors. The factor of secondary enrichment .appears of little
- importance, because oxidation of the ore mnerals penetrated the area. e rela-

o tively short distance. - = .

Structurally the area of ore deposgitlion appears to be determined by' the
intersection .of the northerly striking fiesures with the northeasterly striking
fissures in the vicinity of a warp or roll in the strata. .Stratigraphically,
the favorable beds for ore deposition are those horizons listed in the section
- on stratigraphy.. . At least two of these horizons occur in-the property, one at
the. tepiof the Madison and another about 180 feot above the. basc of the Deseret
formation, In a regional consideration, the :strength of mineralization. in-
creages down the dip along faverable structural and stratigraphic zonesg. . -
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APPENDIX I, - DIAMOND IRILL LOGS

Hole 1 |

Coordinates: 3772 N., L256 W,
Elevation: Zbl5 feet

Bearing: N, 15° E., Dips +L6°®
Depth: 126 feet

Feet

From- To- Description

0 L Siliceous blue limestone

L 15 Altered blue limestone

15 2l Highly altered white limestone with calcite, hematite,

rhodachrosite, and small amount lead carbonate 1

21 23 "Altered blue limestone

23 26 Altered blue limestone mineralized

26 28 Altered blue limestone

28 3l Altered blue and white limestone

3l Z8.5 Altered mineralized white limestone

38,5 Ll Altered blue limestone

Ll 51 Altered white limestone

51 N Green to blus limestone

5L 60 Siliceous gray and white limestone

60 yin Blue limestone

yn 126 Black argillaceous limestone interbedded with black shale
Hole 2

Coordinates: 3772 N., L256 W,
Bleveticn: TL15 feet

Rearing: N, 36° E., Dips +L5°
Depth: 97 feet

0 5 Mineralized limestone

5 ), Limestone brecciated at 15 feet, fault at 28 feet
LN Lo Mineralized limestone (breccia zone)
Lo 62 Limestone
62 76 Limestone (breccia zone)
76 80.5 Mineralized black shale

80.5 8Ly Limestone

8ly 88 Limestone (breccia zone)

88 97 Limestone

o
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Hole: 3

Coordinates: 3772 N., Li256 W.
Slevation: ZAIB feet
Bearing: N. 7° W., Dip: +L6°
Depth: 90.5 feet

Feet
From- To- Description
L Gray banded limestone, several zinc-sulfide and lead-
sulfide stringers
L‘, 9 Do.
9 18 Mainly gray limestone, some banding and sulfides banding
at 60°to 70° with hole
18 38 Dense blue limestone, small stringers of calcite, little
mineralization
38 Z9 3 50 percent calcite in irregular streaks, also blue and
: gray limestone, some crystalline :
29 L8 Gray and blue limestone, partly crystalline, some banding
: at 55°, a few small calcite stringers
L8 58 Dense blue limestone (mainly), some crystalline, calcite
in irregular stringers and spots
58 65 Gray crystalline limestone, traces of lead sulfide
65 73 Blue limestone, calcite stringers
13 78 Blue shale, irregular calcite stringers
78 90.l; Dense blue limestone, calcite stringers

90.. 90,5 Blue shale

Hole L

Coordinates: 3760 N,., L252 W,
Elevation: Zhlo feet
Bearing: 8. 20° W,, Dips =53°
Depth: 225 feet

0 L Fossiliferous blue crystalline limestone with stylolites
L‘, 9 Do °
9 L|.6 Do.
Lé6 76 Do.
76 92 DO.
92 12l Do, Fault at 108 feet
12, 159 : Do. 5
159 18, Do,
18l 200 Do.
200 225 : Do,
1953
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Hole 5
Coordinates:

R.I. 4181

3746 N., L2l5 W.

Elevation: TL18 feet
Bearing: N. 79° E., Dip: +59°

Depths 121 feet

Feoet
From- To- Description
0 L Limestone, gray, little calcite
L 9 Limestone, gray, some banding at 75°, considerable zinc
sulfide and lead sulfide in stringers
9 52 Limestone, gray, some greenish gray to greenish blue,
calcite stringers, little mineralization
52 57 Limestone, greenish blue with calcite stringers
57 62 Limestone, gray, some banding at 75° to 85°
62 72.6 Limestone, blue with calcite giving mottled appearance
(brecciation?)
72.6 88,7 Limestone, dark gray to black, calcite stringers
88.7 90.7 Limestone, dark gray, crystallized
90.7 95 Limestone, dark gray to light gray
95 o9 Shale, black
99 1014, 5 Limestone, gray, calcite streaks, solution cavities
104.5 121 ‘Limestone, gray, few calcite stringers
Hole 6
Coordinates: 3736 N., L2L0 W,

Elevation: ZLlB feet
Bearing: N, 55° E., Dip: +1°

Depth: 170 feet

0 L

L Lh.5
L5 L7
L7 60
60 87.5
87.5  88.3
88.3 117.5
117.5 = 1585
158.5 170

1953

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 sulfide 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 L4 in. wide
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Hole 7

Coordinates: 3739 N., L2L,0 W.
Elevation: 7418 feet
Bearing: N, Lj5° E,, Dip: +2°
Depth: 66 feet

Feet
From- To~ . Description

0 3 Limestone, dark gray to black
o] 33.5 Limestone, dark gray to black, some crystalline, little
calcite, 1 in. of zinc sulfide and lead sulfide at 5 feet
325 37.5 Limestone, gray and greenish black, several stringers of
zinc sulfide and lead sulfide
375 66 Limestone, gray and greenish gray, little calcite, some
zinc sulfide and lead sulfide at 39, L3, and L5 feet

Hole 8

Coordinates: 2938 N., 3985 W.
Elevation: 1285 feet

Bearing: S. 83° E,, Dip: <2°
Depth: 212 feet

0 3 Limestone, gray, considerable white crystalline calcite,
some zinc sulfide and lead sulfide at 3 feet
3 212 Limestone, greenish black, little mineralization, very

few calcite stringers, crystalline. Several open
fissures between 10 feet and %0 feet.

Hole 9

Coordinates: 108l N., 1,060 W..
Blevation: 7286 feet

Bearing: N, %6° E., Dip: +27°
Depth: 250 feet

0 3 Limestone, light gray, some banding, spotted with iron
oxide

3 7.6 Limestone, dense, blue, calcite in bands and stringers

7.6 16 Limestone, blue and white, mottled with calcite

16 2L Limestone, blue dense, irregular calcite stringers

2L 29 Limestone, dark gray, some calcite on bedding and in
irregular stringers

29 22 Limestone, blue and white, shaley

22 61 Limestone, bluish gray to blue, mostly dense, some
crystalline, some calcite mostly along bedding

61 67.7 Limestone, gray crystalline

67.7 103.7 Limestone, blue, mostly dense, some irregular calcite,
also considerable blue calcarious bending to 1 inch
thick, 1/8 inch lead sulfide and zinc sulfide on bed-
ding at 70 feet, crossed fissure at 69 feet
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Feet
From- To- Description

103.7 117.5 Limestone, mainly light gray, some dark gray with banding,
some coarser crystalline in light gray

117.5 -, 129 Limestone, dark gray cherty, light gray calcite bands at 60°

129 212 Quartzite? calcarious (highly silicified limestone?),
light gray to white, banding at 50 to 70°, some dissemi-
nated zine sulfide between 165 and 180 feet

212 240 Limestone, light gray to white, thin dark gray bands on
bedding at 60°, zinc sulfide and lead sulfide stringers
on bed at 227 and 229 feet

21,0 250 Limestone, dark gray to blue, some crystalline

Hole 10

‘Coordinates: 3987 N., LO55 W,
Bearing: N, 31° E,, Dip: «25°
Elevation: 7283 feet

Depth: 86 feet

0 L Limestone, dark gray, some pyrite and crystalline

L 8.6 Limestone, dark gray, some gzinc sulfide, banding at 10 to
30°

8.6 9 Zinc sulfide and lead sulfide, some chalcopyrite, angle
of intersection indefinite

9 18 Limestone, dark gray and blue, little mineralization

18 29 Limestone, light gray, crystalline, spotted with coarse
pyrite crystals, little lead and zinc

29 32,5 Zinc sulfide and lead sulfide in altered limestone, bluish
gray

33,5 65.6 Limestone, dark gray, some crystalline, little pyrite,
zinc sulfide, lead sulfide

65.6 66,6 Zinc sulfide and lead sulfide in altered limestone, bluish
gray

66,6 86 Limestone, dark gray to light gray, altered some light
brown iron oxide

Hole 11

Coordinates: 3978 N., LO68 W,
Elevation: 1285 feet

Bearings: S. 79° W., Dip:  +4°
Depth: 224 feet

0 2 Limestone, dark gray, dense, silicified
3 2.9 Limestone, dark gray, some small crystals, some silicifi-
h cation, some calcite in veinlets generally passing
through core at 60 to 90° with horizontal and striking
north, scattered zinc sulfide and lead sulfide minerali-
zation crossed 1 inch north-south zinc sulfide and lead
sulfide fissure dipping west at 20+ feet

1953 i
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Feot
From- To- Description

L2.9 LL.2 Limestone, altered, iron stained, gray, brown, blue, white
Lh.2 83 Limestone, dark gray to black, thick bands of white calcite
between 99 and 101 feet, some scattered zinc sulfide and
: lead sulfide mainly between 71 and 83 feet
83 22l Limestone, blue, crystallized, no sulfide

Hole 12 '

Coordinates: L0231 N., L058 W.
Elevation: 7283 feet

Bearing: S, 52° E,, Dip: =25°
Depth: L9 feet

0 L Limestone, black, dense
L 23 Limestone, black and gray, dense, very little mineralization
25 27.5 Limestone, white (silicified) with gray banding, banding

at 1;5° with hole

2w 32,5 Limestone (low grade zinc sulfide and lead sulfide ore)
gray color, gray and white banding at 50° with hole,
zinc suvlfide and lead sulfide appears to be bedding
deposition

32.5 L9 Limestone

Hole 13

Coordinates: 033 N., L065 W,
Elevation: 7283 feet

Bearings S. 40° W., Dips =45°
Depth: 53 feet ;

0 3 Limestone, black, banding at 50 to 60° with hole

5 17.7 Limestone, gray and black

17.7 18,6 Limestone, dark gray with zinc sulfide and lead sulfide
stringers

18.6 31.8 Limestone, dark gray and blue, little zinc and lead

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 1l v

Coordinates: 398l N., LOS55 W.
Elevation: '3283 feet
Bearing: N, L1° E., Dip: =L°
Depth: 70 feet

0 3 Limestone, gray

3 L5 Limestone, gray and white, some brown oxide stain, little
zine sulfide end lead sulfide (in thin stringer and
disseminated)

1i5- 70 Limestone, greenish black, considerable calcite mainly

as thin bands
1953 BV 1
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Hole 15

Coordinates: 3992 N., 2987 W.
BElevation: 328& feet

Bearing: N. 84° E., Dip: +5°
Depth: 102 feet

Feet
From- To -~ Description
0 3 Limestone, gray, altered, silicified, 1 foot of strong
zinc sulfide and lead sulfide mineralization from 1 to
2 feet
3 38.8 Limestone, dark gray, crystalline, little zinc sulfide

and lead sulfide mineralization

38.8 L6.6 Limestone : (low grade zinc sulfide and lead sulfide ore)
altered and pitted, brown and yellow oxide stain

L6.6 53 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

53 79.3 Limestone, gray, crystalline, some zinc and lead, drill
hole going up thru bedding at 5 to 10°
79.3 102 Limestone, black, dense, many thin calcite bands and
stringers
Hole 16

Coordinates: 3968 N., 399L W,
Elevations: ZﬁBh feet

Bearing: N, 52° E., Dip: +8°
Depth: 58 feet

0 5 Limestone, gray and black, crystallized

5 28 Limestone, black and gray, some banding at 10 to 30°
with hole, no zinc or lead .

38 39,3 Zinc sulfide and lead sulfide ore in blue-gray limestone

39.3 L9 Limestone, gray, green, brown, heavily mineralized with
zinc, lead, and iron pitted, some oxidation

L9 56 Limestone, gray and white, crystallized, some zinc sulfide
and lead sulfide
56 58 Limestone, black, dense, conspicuous veinlets of calcite
Hole 17

Coordinates: 3203 N,, 5116 W.
Elevation: ZBbS feet

Bearing: S.'3° W., Dip: =38°
Depth: 110 feet

0 S Limestone, gray, crystallized, silicified
5 18 Do.
18 23,5 Limestone, black shaley banded at 70°
2%.5 3], Limestone, silicified (quartzite?) gray, crystallized
Z 89 Limestone, black, shaley, thin calcite stringers
89 | 105 Limestone, black and white, mottled appearance
105 110 Limestone, black, shaley, thin calcite stringers
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Hole 18
Coordinatess 3213 N., 5102 W.
Elevation: 7852 feet
Bearing: North Dip: +32°
Depth: 170 feet
fow Feot iy
From~- To— Description
(0] D Limestone, gray altered, brown iron stain
3 21 Limestone, gray and blue-gray, pitted, brown stain
21 26.7 Limestone, black, dense thin calcite stringers
26.7 33 Limestone, gray, pitted, brown and red
33 1 Iron stain, calcite seamed to Ll
1 L7 Gray limestone shows leaching action
L7 55 Do.
55 65 Do.
65 76 66,0 lost water, sands to 99.0 possible limestone boulders
76 8L Limestone shows leaching, possible limestone boulders
8L, ol Do.
ol, 10l Do.
104 112 ° Gray and black limestone with calcite seams, mottled
112 120 Po.
120 130 12, to 126 core ground, altered limestone from 12 on
130 1,0 Coarse crystallized altered limestone
1)4.0 1)4.8 DO.
148 155 Do.
155 161 156 to 170 red iron in fractures and seams in altered cherty
Iimestone
161 170 Do,
Hole 19
Coordinates: 3533 N., 5325 W,

Elevations '6677 feet

Bearing: S. 80° W., Dips +3°
Depth: 351 feet
0 19 Core not available

11 21 Crystalline gray limestone, calcite seams

21 37 Blue dense limestone

37 I Grayish black argillaceous limestone

Il 71 Crystalline gray limestons, calcite seams

71 101 Grayish bleck mottled dense limestone

101 13, Crystalline gray limestone, calcite seams (sample 103.2 to
104.2 feet)

13l 1,3 Silicified and fractured dark blue limestone (sample 139 to
1,3.6 feet interbedded gray limestone)

143 149 Finely crystalline blue-gray mottled limestone

149 185 Crystalline gray limestone, calcite seams, interbedded bluish
gray limestone (sample 222 to 223 feet)

185 351 Crystalline gray limestone, calcite seams

1953
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Hole 20

Coordinates: 5LLO N., 521, W.
Elevation: Z720 feet

Bearing: S. 3° W,, Dip:s -78°
Depth: 276 feet

Feet
From- To- : Description
0 29 Limestone, mineralized 18 to 20 feet
29 52 Limestone, calcite seamed
52 70 Limestone and shale, 1 foot breccia at 57 feet
T0 79 Limestone, fractured 70 to 73 feet
79 111 Black shale and limestone, brecciated 8L to 87.5 feet, trace
of sulfides
21 - A Limestone
ey 135 Black shale, graphitic, sulfides 127 to 130 feet
135 180 Black shale and limestons, 16l; to 165 feet brecciated, 175 to
180 feet fractured shows trace of sulfides
180 276 Top of Madison, blue fossiliferous mottled crystalline
limestone, copper stained seam at 229 feet
Hole 21

Coordinates: 3206 N,, 5122 W.
Elevations: 7845 feet
Bearings: = Dip: =90°
Depth: 290 feet

0 7 Gray, finely crystalline limestone, mottled and banded with
grayish blue limestone
7 10 Dense blue limestone banded with grayish limestone and

calcite trace of disseminated pyrite

10 28 Gray crystalline limestone banded with calcite, trace of
sulfides

26 63 Dense blue limestone banded with gray limestone and calcite
seams

63 95 Gray finely crystalline limestone banded with bluish lime-
stone and calcite

95 116 Brecciated zone, black, blue, and gray limestone cemented

: with calcite

116 10 Black limestone interbedded with thin bands of black shale
and veinlets of calcite

140 159 Gray dense limestone banded with veinlets of calcite

159 164 Black argillaceous shale

161 170 Blue dense limestone banded gray limestone and calcite
veinlets

170 205 Black calcareous shale interbedded with blue dense limestone
and cut with calcite veinlets

205 221 Black dense limestone interbedded with blue dense llmestone
and calcite veinlets

e2l 290 Blue fossiliferous mottled erystalline limestone, top of

Madison, banded with calcite, abundant stylolites
1953 - 17 -
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Hole 22

Coordinatess 3,0 N., 5210 W,
Elevation: 7720 feet

Bearing: S. 35° E,, Dips =54°
Depth: 262 feet

~ Feet d
From= To= Description
o L3 Grayish blue, crystalline limestone interbedded with dense 9
blue limestone and cut with calcite veinlets |
L3 57  Dense bluish black limestone with disseminated finely |
crystalline pyrite, cut by calcite veinlets
57 63 Blue crystalline limestone cut by calcite veinlets with a
calcite vein at 59 feet
63 110 . Brecciated zone, dense bluish black limestone with fossili-

ferous blue limestone cemented with calcite and impregnated
with finely crystalline pyrite

110 160 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)

160 LT Black argillaceous limestone, phosphatic oolite at 167 feet
cut with bandsof calcite impregnated with pyrite .

LT 262 Blue fossiliferous mottled crystalline limestone, top of

Medison, at 181 feet a band of flint containing pyrite

Hole 23

Coordinatess 3L48 N., 5213 W,
Elevations 7720 feet

Bearing: N. 30° W., Dip:s =67
Depth: 372 feet

0 20 Grayish blue crystalline limestone interbedded with dense
blue limestone cut with calcite wveinlets
39 In Dense blue limestone cut with calcite veinlets *
11 50 Gray crystalline limestone cut with calcite veinlets
50 93 Dense blue limstone interbedded with a grayish blue lime-
stone cut with calcite veinlets (sample at 89 feet)
93 111 Dense bluish black argillaceous limestone interbedded with
fossiliferous blue limestone cut with calcite veinlets
111 113 Blue brecciated limestone
113 131 Blue fossiliferous limestone interbedded with o dense
' blackish blue limestone
131 170 Dense blackish blue brecciated limestone cemented with
calcite
170 274 Dense bluish black limestone interbedded with dense blue

limestone and black shale cut by calcite veinlets
impregnated with pyrite

27L 372 Top of Madison, fossiliflerous blue crystalline limestone
with stylolites
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Hole 2L

Coordinates: 3,39 N., 5218 W.
Elevation: 7720 feet

Bearing: S. L43° W., Dip: =78°
Depth: 272 feet

TFeet
From= To= Description
0 232 Grayish blue crystalline limestone interbedded with dense
blue limestone cut with calcite veinlets
33 61 Dense blue limestone, cut with calcite veinlets
61 62 Brecciated blue limestone
62 82 Fossiliferous blue limestone interbedded with dense blue
limestone cut with calcite veinlets
82 113 Brecciated dense blackish blue limestone cemented with
calcite
113 192 Dense bluish black limestone, interbedded dense blue lime=-

stone and black shale cut with calcite veinlets, impreg-
nated with pyrite

192 272 Top of the Madison, fossiliferous blue crystalline limestone
with stylolites

Hole 25

Coordinates: L0%6 N., 3942 W.
Elevation: 7282 feet

Bearing: S. 5° W., Dip: -6°
Depth: 105 feet

0] 6 Dense blue limestone with calcite veinlets

6 22 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)

22 105 Fossiliferous blue crystalline limestone with stylolites

Hole 26

Coordinates: L038 N., 3943 W.
Elevation: 7282 feet

Bearing: S. 67° W., Dip: -68°
Depth: 132 feet

0 L Contact metamorphic light gray limestone, traces of sulfides
L 10 Crystalline blue limestone, cut by calcite veinlets
10 30 Contact metamorphic light gray limestone, banded with calcite

and impregnated with minute amounts of sulfides, including
lead and zinc

30 152 Fossiliferous blue crystalline limestone with stylolites,
minute amounts of sulfides, oxidized copper stain at 122
to 123 feet
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Hole 27

Coordinates: LOLJ, N., 3938 W.
Elevation: 3282 feet

Bearing: N. 10° W.,, Dips =40°
Depth: 233 feet

Feet
From~ To=- Description
L Dark blue finely crystallized limestone, cut by caleite
veinlets
L T Light gray contact metamorphic limestone impregnated with
sulfides in minute amounts
11 52 Blue dense limestone cut by calcite veinlets and containing
minute amounts of pyrite, galena, and sphalerite
52 82 Dense gray contact metamorphic limestone with minute amounts
of pyrite, lead and zinc sulfides (sample at 80 to 81 feet)
82 88 Finely crystallized blue limestone cut by calcite veinlets
88 19 Dense gray to light green contact metamorphic limestone with
minute amounts of lead and zinec sulfides (samples at 9l to
95.53 111 to 113, 14); to 147, 149 to 150, and 153 to 155
feet
194 295 Fossiliferous blue crystallized limestone with stylolites
Hole 28

Coordinates: 1009 N., 3920 W.
Elevation: Z285 feet

Bearing: S. 83° E., Dips =5°
Depth: 141 feet

0 33 Dense gray to light green contact metamorphic limestone
(samples 0 to 3, 10 to 1L, 19.6 to 23.6 feet)
33 11 Fossiliferous blue crystallized limestone with stylolites
Hole 28a

Coordinates: [011 N., 2920 W.
Elevations 7?83 feet

Bearing: =

Depth: 19 feet

0 19 Dense blue to light green metamorphic limestone, disseminated
sulfides in small emounts

Hole 28b

Coordinates: 4007 N., 3920 W.
Elevation: 1287 feet

Bearing: -

Depth: 12 feet

0 12 -Dense blue to light green metamorphic limestone, disseminated
sulfides in small amounts
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Hole 29

Coordinates: LOO5 N., 3957 W.
Elevation: 7287 feet

Bearing: S. 15° W., Dip: +25°
Depth: 82 feet

Feet :
¢ From- Tos Description
0 35 Hydrothermally altered caontact metamorphic gray limestone,
mottled by limonite and impregnated with lead and zinec
sulfides (samples 1 to 5, 7 to 12, 12 to 17, and 30 to 35
feet)
25 82 Fossiliferous blue crystalline limestone with stylolites
'S
.
1953
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APPENDIX IT,

Assay Results of Diamond Drilling

AR,

A VT Footage Type of 0z,/ton Percent
Hole No, | From- | To— sample Au Ag Cu Fb in APQDE, V0o Mo Ni
1 yin 80 Core 0.39 | 0.07
2 76 82 Core 0.39 | 0.05
3 0 9 Core Trece | 0.5 0211 0:.75 |- 2500
73 78 Core ; 0.43 | 0.06
6 Ll.5 L7 Core Trace | 1.2 0.16| 1.90{ 1.30
7 36 27.5 | Core Trace | 1.15| 0.27| 2.60| 3.75
9 166 167 Core Trace | 0.1 0.02| <0.1 0475
10 18 29 Core Trace | 0.l 0.10| 0.30| 0.40
29 32,5 | Core Trace | 1.8 0.50| 2.320| 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| L.87
15 28,8 L6.6 | Combined Trace | 1.31| 0.23| 2.90| 3.50
16 28 39,3 | Core Trace | 1.50( 0.22| 32.60| L.90
3G.3 Lo Core Trace | 0.85| 0.L6| 1.80| 2.50
18 7L 8Ly Sludge Trace | 0.2 0.02| <0.1 |<0.1
19 102 10l Core <0.005 | L.3 Ohih}. 03 |<0sl.
129 1,3.6 | Core Trace | <0.05| <0.02| <0.1 | <0.1
222 223 Core Trace | 0.15 <0.l1 |<0.1
21 1L, 150 Sludge 0.0051 0.8 0.1 }-<0:1 C.ly 0.15
19L 200 " Sludge Trace| 0.1 | <0.1 | <0.1 02 0.02
200 203 Sludge 0.005 | 0.9 0.1 | <0.1 0.5 0.05
1953
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D. D, Footage Type of 0z./ton
Hole No.| From- | To - sample Ag Cu Pb Zn Vo0 Mo
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 Irace | 0.1 | €0.1 | «0.1 <0,1 0.02
23 89 90.5 Core 0.01 OleiiicQ, ] F <051 Trace
25 7 12 Sludge 0.005 | 0.9 0.18 1.0 1
6 11 Core Trace | 1.5 0.22| 3.L 25 O.lyly | 0.0L
% 15 Core Trace | 0.2 0.16| 0.1 0.3 0.03
19 20 Core Trace | 0.8 | 0.02| 1,65 | 0.L5
27 1.0 2.5 | Sludge Trace | 0.1 0.10] <01 0.2
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.L45
80 80.5 | Core <0.005 | 1.3 0.36| 2.35 8.5
93 98 Sludge |<0.005 | 0.1 0.03| 0.2 0.9
oL 95.5 | Core Trace | O.L4 | 0.04] 0.35 1.6
111 113 Core Trace | 1.3 0,061 1,2 1.5
122 127 Sludge |<0.005 | 0.4 0.03| 0.25 0.75
127 132 Sludge Trace 0.2 05 0sc 355
142 147 Sludge Trace | 0.2 0.6 il 75
14 147 Core Trace | 0.8 .7 L.0 0.L45
147 152 Sludge Trace | 0.3 0.35 0.9
149 150 Core <0.,005 | 2.0 1.9 7.55
153 155 Core Trace | 0.9 1s55 1.1
28 0 3 Core Trace | 0.3 Q5 1505
L 9 Sludge | 0.005 | 0.2 <0.1 0.25
9 10 Core <0.005 2.5 10T 13.7
9 1 Sludge |<0.005 | 1.6 3.3 3,0
10 1 Core Trace | 0.9 s M 0.15
1l 19 Sludge [<0.005 | 0.1 0.25 0.3
19 2L Sludge |<0.005 0.6 1.1 L) 0.09
19.6 2%.6 | Core Trace | 0.6 0.9 1.0
2l 29 Sludge |[<0.005 | 0.L 0.3 1.0 0.17
29 2, Sludge |[<0.005 | 0.3 0.4 0.7 0.22
71 76 Sludge Trace | Ir. <0.1 <0.1
76 81 Sludge |<0.005 | Tr. <051 0:1
1953 4
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gl Footage Type of 0z./tor Percent
Hole No.| From-| To - sample Au Ag Cu Pb Zn P20c | Ve0c
29 1 5 Core <0,005 | 2.9 0.30 | 7.05 | 5.8
3 7 .| Sludge | <0.005 | 0.2 [<0.05]| 0.1 0.3
5 12 Core <0005 { 1.1 0.28 | 1.9 3.0
7 12 Sludge | <0.005 | 1,6 0.320 | 2.25 | 3.75
12 17 Sludge | <0.005 | 1.0 0.16 | 1.35 | 1.75
12 17 Core Trace | 0.6 D6 | Tl 1,65
25 20 Sludge Trace | 0.2 |<0.05 |<0.1 0.2
30 35 Sludge Trace | 0.6 0.07 | 0.5 1.3
30 35 Core Trace | 1.0 04071 ¥li=1 1.9
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Drift Samples and Assays

(1360 Level)

Oz./ton Percent

No. Place Cut Au Ag Cu Pb Zn

K615 [ 1360-L-2D Sta. B8+ 25| 3 2%.| <0.005 | 1.3 1 0.2 2.8 3.7

4616 | 1360-L-2D Sta. 48 + 39 | 4 ft. <0.005 | 1.6 | 0.30 | 3.1 1.85

4624 | 1360-L-2D Sta. 48 + 69 | 2 ft. L0054 21 1 020 £20 2.6

4623 | 1360-L-2D Sta. 48 + 75 |20 in. 0.005 | 0.5 | 0.09 | 0.65] 2.2

4617 | 1360-L from mouth of *CGS - <0.005, | 0.2 1.0.05 1"0.45¢ 085
drift 2D 20 to 25 ft. _

4618 | 1360-L from mouth of CGS <0.005 | 0.4 | 0.10 | 0.5 Q.75
drift 2D 39 to 43 ft. '

4622 | 1360-L from mouth of CGS <0.005 |'0.5'f 0.1 0.5 0.75
drift 2D 64 to 69 ft.

4619 | 1360-L from mouth of CGS Z0.008 T 0.9°f .15 1:1.8 2.55
drift 3D 0 to 5 £%. !

4620 | 1360-L from mouth of CGS <0.005 | 1.4 | 0.22 | 2.7 2.6
drift 3D 5 to 10 f£t.

*CGS = car grab sample.
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