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GEOLOGICAL FEATURES AND COURT DECISIONS
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: ueneral Distrlbution of the Ores.Ore is: found on all gides of tle UeCu @i

stock except. the NE, THiS may De because the largex lllethﬂe bedsiare £o00. .

o deep nere..ﬁote* The. Comjercial and’ Jordan dlimastoneés. of %he U3, Mine are

¢ now ‘considered the eqxlvalents reapectlvely, of the Vampa and Highland Boy - _l
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h hlne)but on the W 51de they dlp away (Apax and Qiyhland Boy) :
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Lead and Coooer Ores.

¢ Gonoars In; the U, C. stock, and some along tla contact. Iﬂ the nearby Lime
‘Stone . beds (same beds ag the lead ores snd same ‘Structural control),but .
e rt‘egs.srv'b pyritiec repl%cements, unlike the lead ores. Maximum  grade 2=
. 2e5%, Gangue minersls: in .these limestone ores are hematite, kag gnetite an."
“‘massive garnet, In. the NE. part of the district, far from the ‘stock, this
‘massive cupriferous pyrlte ‘8x¢ends on the codtacts.of sills that have -
+ o Teplaced limestone beds in the qua”tzlte. On ooth upper, and dlowayr sill
ionbacts, Non-commercial, - ; %
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; Lead-21m0° These occur in the same llmestona beds. heyohg the coppﬁr zone'

,w]j(¢urther away from the stock) with decided overlap, Waers stuﬁ;ed in’'such
places ,the-lead and zine are later than thn cobpoer, The lead ore lles ap
(bout 3000' away lrom the contact : !

&angaqlferous Sllvar Ore.

L ﬁouﬂﬂ XD mi SE (ot the stock contact, In s+rong NE flS%ﬁrlng iw~+he an
“iguartzite and limestone.(Alapabetwcal lime 'series), A further indication e
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Cosper Co {The s diasewind"ed ore isvlarg ely arlﬂary. For 1929, tne'"
concentrates were’ madé ug as follows. :

Gaalcopyrite 807 of contaiﬂed copaer.
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General (Dlver bJ Hunt,Utah oection,AIME, Jan.,lQ?B ) The syncllne plunges
NWe Two . types of fissures are important,as they carry minable ore and loca
1ize the orebodies in the limestone, One set strikes NE and ‘dips steeply
NW or:SE; the others are bed or contwct slips (generally llmestone-qtz-‘
ite contacts, :
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e X% Cw in tha U 0. stock. _ 4 ‘

‘b 1n the limestone sbutting the stock are copper replacenent ores, in a#
ress of intense limestone alterationiand W1despread Ppyritic, mlnerallzatlon.
Many sueh copper orebodies grade outward inte masses of: pyritlc material i
tad acdime~silicate gangues Beyonfl these copper orebodies are the lead . 5
orebodies, in limestone still: altered.-Beyond the lTead ores the limestone 1s

5?“ uﬂaltered.(the normal color is dark gray to black). Whnile the lead areas

h,.U.S,vhlne. 3 e W Section o

“raely yleld copoer oreythe coppar areas often contain’ 1ead fissures,
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T Eions could no more:than bathe. the . wallsg of the fissures and truﬁk chan-

Tho aiﬂerallzlng solutions welled up thru and near the U.0. stocx,
and worked ot into the adjoining areas This was 2 continuous Process, quch ;
resched a maximum and them subsided until in the final stages  the solu- :

nels in‘the wvery héart of the district,produ01ng there the. same lower T
conditions which madeithe great lead bodies in the marglnal areas at the k=
helght of  the mlnerallzation procese.

;. The fact +hat the U G. tock and not +ae Last Chance is' the center of
mlneralizatlon is comsidered mccldental, - The magmas and the ore solutions
had'a common origin belows As b)th were impelled upward bybrelated forces,
‘both followed more or less the same upward.path. llence the 333001at10n of
ores with intrusive masses, ,Since the nin@raliz1qg sblutions were lesser in

“guality (sig-quantity) and. energy than the monzonitic magmss,fhey could not

be coextenxive w1th tnem.
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P, A mha mlnn lies S and Sd of the Utah Gopper stock, and between the
L ryeah and Lest Chance stocks. I visieed the contact of the Utah Copper
- Stook aad the U.8., mine gliartzite on the Niagara,or main tunnel le-
‘vel, ‘The porphyry seems to show some chilling at the edge. The dtzite
shows considerable fine-grained silieu,esp001ally along fracture faces,
' The quartzite is coppcr -stadined and econtains pyrlte cnalcocltc
- stringers. @ .

The bddsd in the lower portion of thc mine,strike about I?OOW
and dip 50-60°N, Below is a gencralization of the mine sections,taken
about N37°E looking NW. : v ‘ ;

¥y
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This 1ndlcttds “tmat these bcds are orobahly on the N llmb of an :
antlcllne which has been invaded by the Last Chance stock. The correspon-
ding syncline to the north has. been invaded by the Utah' Copper stock,
The sections also show that the Utah Copper stogk teads to sill out along
the beds at the N end of the U,Se mine.although there is also consllerabla
tranagr9581on. ‘ ; ‘ . : ;

The earliest fault of the mlne is thn Roll fault,strikin; E-W and
dipping about 3008, It is 8 normal fault,cut out by the porphyry.lt :
is faulted by both the NE fisaures and the strike fissures, It is only
exposed in the upper levels of the ninc,appoaring on the No.2. level ‘
(550" above the Niagara tunnel), about 600' SW of the Niagara shaft.
It dips, of course, into ths L&sf Ohance stoglk,Rvervthing above the “iagara
tunnel level i= complicated b this fault,owing o i+¥s dienTacement of the
favorable beds. But in weneral the fault apnears +o have had no effeet
on ore denosition, tho' it is » re--mineral .and is itself mineralized
in a few places, ‘ % : :

T

Localization of Ore, The priglicnal oy “ao i~es be low tho Roll fault are shown
on the accompanying plan of tite 600% level., Pre-mineral strike faults are .
supposed to have influenced ore deposition most strongly. The B limestone
-was favorable because of the two strong strike faultssone 15" below the
topy and the other along the bottom gontact, The B 1ls. is also relatively
pure., The A limestone is poor:silicified, and with weak strike faulting,

. The NE fissures also strongly controlled deposition, as skown om the accomsa
panying 600' Revel plan, In the Utah Apex area the strike fissures are more
important than at the UsSe mine,and NE fissures less importants Same
Tor the Lark mine, where the flssurea look barren away from the favorable
beds, : et L3, e

The above sect;on shows ahother possible ore locallzer-humps in the
W quartzite.Thls is from the upger part of the mine, above the Roll rlt.

=B-




AT
A‘;\;;hﬁ (g F ; i
There has betn.osﬁgidexable stoping on the Holden and Last Chance

fissures, and mostly {Withe Last Chance porphyry above the Niagara
tunsel level, Where. the stoping on these fissures is in limestone, the
pitch of the orebody was observed closely to follow the bedding. The i
important Niagara fault carries pyrite as well as lead and zinc sulphides,
but no commercial mmyyExx orebodies., This stoping on the fissures was of
‘lead-zingc ore, as far as I know similar to the main lead-zinc orebodies,

Geniral,Th{jbéd{érebodies wcre‘geen.to>have good slick walls. The ore contain
abundant quartz. The original limestone was probably pretty well silicified,

Distinet faulting seen along the HW and FW of the A limestone probably offset
NE fissures, . B i ; : el v :

Lark Mine, The beds strike N35°E and dip 15-40°NW.

Comnercial 1s,
Quartzite
-Jordan 1s, .

The Lark vein i§~in §-caiaarg$¢§ Dal Iptaralatedisd vha Tuartzite,
The "mineralizers"fstrike slightly more NE than the bedsyand dip a little
more steeply NW, Most of the ore lies along the intersections of these

.minexalizing fractures with the Lark bed, ‘Post-mineral faults; with moderate
displacements,strike about N40°W, P :
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SUMMARY OF TYPES AND VARIETIES OF [/ICA AMD CLAY MINERALS RECOGNTSED IN
SA.ILES FROM THE LARK AND U, S. PTNES, THUEIR RITCTPAL OCCURRLICLS, AYD
IIINERAL ASSOCIATES

+ICA JINERALS

Dioctahedral mica:

A~ Relatively high temperature thermal breakdown:

3=laycr and combined 3-2 layer formss: Small veins in Utah Copper stoclk;
pyrite, quartz, cnargite e

Be Relatively low temperature thermal breakdown: _
2-layer forms (with lelayer forms): Fissures in limestone with Pb-Zn ore
and in Pb-’n orcbodies; pyrite, galena, sphalerite, quartz.
Dordinantly lelayer and le-layer disordered forms: Fissures in Last Chance
porphyry and Timestone with abundant pyrite, and minor FPb=in

sulfides, and in pyrite bodies; pyrite, quartz, chlorite, carbonate.

Trioctahedral micas

lelayer (twinned and untwinned) pale brown mica: Altered quartzite and
quartzite fragments in breccia pipes quartz, feldspar, trioctahedral
montrorillonoid.

Undifferentiated gray and green nicas: (lower thermal breakdown than above) §
fissures in i%mestone with pyrite and Pb-Zn ore; chlorite, verniculiteg
talc,

[ONTORILI . OZDID i TIERALS

Dioctahedral montmorillonoidss

Montriorillonite: In fissures in limestone with or without pyrite; opal,
gypsumm, . :

"Blue" montmorillonoid: In fissures in limestone with abundant pyrite,
carbonatey pyrite.

Trioctahedral montmorillonoids:

SaponitesWith diopside, or garnet, or talc in altered limestone; in
Veinlets cutting altered limestones around chert nodules in
lightly altered limestone; in fissures in limestone; in a pod
within Pb-Zn ore (1 occurrence); rare with sulfides of any type;
calcite, quartz, diopside, wollastonite, garnet, and Mgekaoline=
like clay, talce

Undifferentiated green montmorillonocids: In fissures in limcstone with
pyrite, chlorite, calcite, quartz, abundant pyrite.

KAOLIN AYD KAOLINWLIKE (IVERALS

Aluminous kaolin clay:
alloysite.ntipu: At the surface with opalized limestone and within chertz

hodules in partially marbleized limestone; opal.
Kaoliniteedickite clay: Small white pods in PbZn orej (1 sample) o

Mg-bearing kaolinelike clay:
Me-kaolin-like clay found only in srall a-ounts in saponite clay; sa»onite,
quartz, calcite, diopsidic pyroxene.




CHLORITE AYD CHLORITE&LIKE MINERALS

Type At In fissures in porphyry and lirestone with pyrite and lead-zinc
sulfides and in Pb-Zn orebodles: pyrite, dioctahedral mica,
trioctahedral mica, tale, vernicullite, trioctahedral montmorile
loreids.

Type B: Altered green "limestones™; east of the Utah Copper Stocks;
quartz, pyrite, specularite, montmorillonoid clay (%),

Type C or "chlorite~like" mineral: In altered gray-green limestoney
southwest of Utsh Copper Stock; pyrite, epidote, tremolite-
actinolite, (1 sample)

VERUICULITE (IVERALS

Vermculite=chlorite: Fissure in limestone with pyritic mineralizationj
pyrite, calcite, trioctahedral mica, vermicullte (undifferentiated) .
(3 samples),

OBSERVLED RELATIVE AGE RELATIONS WHICH ARE CO"SIDERED SIG IrTICANT

1) Montmorillonite with pyrite along small fractures cutting Po=Zn
orebody containing quartz and 1 and 2-layer dioctahedral mica, (1
oceurrence) o

2) Veinlet of green trioctahedral montmorillonoid clay (with pyrite and
calcite) within fissure containing chlorite (type A), dioctahedral mica,
and pyrite, (1 occurrence).

} Veinlets of saponite clay cutting silicated limestone, altered limestone
3 P Y 14 ]
xenoliths in Last Chance porphyry, and dark and light colored limestone
in marbleized limestone arcas. (numerous occurrences).

i) Caleite veinlets cutting pyrite and lead and zinec sulfides in Pb-Zn ore.
(1 occurrence) .

5) ihite carbonate veinlets cutting dark (relatively little altered) limestone,
(numerous occurrences) .

6) Lead and zinc sulfides along fissures deep in the Utah Copper pit cutting

the Utah Copper stock. {(Occasionally reported by local geologists,( 1
ocecurrence seen),

Januaxy 3, 1957 John P, lunt
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