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STRUCTUAL CONTROL OF THE PARK 

CITY DISTRICT, UTAH 

By George W. Metcalf 

Mining 198 



PREFACE 

The purpose of this pa per has been to 
relate the structual features of the Park 
City Distrjct to the deposltion of ore and 
to the geologic history. To accomplish thts 
cert a in general features about the geology, 
lithology, and mineralogy of the district have 
been given first to acquaint the reader with 
the area in ~eneral. The majority of t~is 
material including the maps 8nd figures have 
come from the United States Geological Survey's 
Professional Paper No. 77 written by Mr. John 
M. Boutwell with contributions by Mr. Lester 
H. Woolsey. 

George W. Metcalf 

" 
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STRUC'I'FRAL CONTROL OF THE PARK 
CITY DIS'l'RICT 

General Features: 

The Perk City district l!es on the eastern sl npe of 

the Wasatch Hange in the north nentrel part of Utah. It 

is on a prominent spur ~hieh extends eastward from the 

great Uinta Range and iR the d~strict Vlrhieh hRS formed the 

most extens~ve and richest ore bodies in the WaRatch 

Range. This region is bravered diagonally by a north-

south arch which is eut by mmerous fe111ts with some 10cal 

folding probably caused by intrusions. 

The sedirre nts range in age from Lower Carbonife r ous 

to Triassic and have been cut, deformed, aild metamorphosed 

by a series of laccolithic stock-like masse s. The largest 

of these, the Clayton Peak d;orite, is the northeaet end 

of the ~reat compo~~te lar.r.ollth of the m~dd1~ Wasatch and 

occurs in the south west portion of the Park City District. 

Irregular quartz porphory stocks and diyes predominant in 

the south eastern region 'JIIi th feulted and fo Ided sediments 

extensive in th~ northern part. Andesite flows occur in 

the northeast section but are extensive throughout the 

Wasatch Range. 

Production: (Minerals Year Book - 194b) 

Element 
Gold-n'ine oz~. 

1945 
13,822 

Sllver (fine ozs)1,033,830 

Copper (lbs.) 

Lead (lbs.) 

Zinc (lbs.) 

Total Value 

'140,800 

17,8;~1,bOO 

14,87U,000 

$4,562,505 

(1) 

1870-1945 
544,8b0 

3~3,765,278 

b7,744,910 

2,391,698,934 

668,058,611 

$361,639,653 
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Stratiographic Section: 

Symbol Name Age Thickness 
(feet) 

Qa.l,Qt ,Om, 
Q,g, Ok 

Trn -

-Tra­
Trt,-Trtm 

Q,uaternary 
Deposits Recent &. 

Pleistocene 0-50 
Nugget-Sandstone- JurassIc-or - - - - - -

Ankareh Shale 
Thaynes - - -

Triassic 500 plus 
- ~o~er TrI8~sIc=lI5Q Elus-

Formation 
Woodside-Shale 
Park-City -- - - - . 

Formation 
Weber Quartzite 

Lower Tri8s~ic 1190 
Lower TrIassIc-Ilea 

Permian (?) 
PennsylvRnIan 

Lithologic Units: 

Weber Quartzi te - This formation consists of a grAY, 

massively bedded, homogeneous, dense, quartzite with 

intercalated limestone beds and small patches of ohert. 

The brittle nature of the rock CBuses it to break into 

sharp, irregular fragments. It is of Upper C8rboniferous 

or Pennsylvanian age and was deposited in rel at~vely 

shallow, quiet water upon an uneven constantly sinking 

se? bottom. It forms the walls of lead-stIver lodes. 

Park Cit-v Formation - This c()m~riseR a th 'l ("k li.mestone 

in its l owe r part, several minor limestones in its upper 

part and a number of thin calcareol1s bed.s ne a r the base, 

with interbedded quartzites And sandstones. T}::e Park 

City formation is of Permian 8~e as determined by a few 

shallow w8 ter anlmRl remains. It is conformible with 

the underlying Weber Quartzite and for~s the country 

rock for the pI'inc lpa I bonanza replftcement bodie s. 
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Wood~i£e_Sgale_- It is a fine ~rained dark-red shale and 

in places grades into a fine grained sandstone which is 

thinly bedded. The deposition was during the Lower 

'l'riassic and the result of a long contjnued quiescense 

period following deposition of Park City Formation. 

1'he formation has no direct economic iIlJportance but 

the shale has a greet capacity for water making it an 

important fRctor in mining operations. 

'l'hayne,E !:o.!:matloE ::... 'l'he lJpper portion consists mainly of 

a blue limestone ~ith minor sandAtone beds and this is 

separated by a "mid-red" shale mAmb~r. Sandstones pre-

dominate 1.n the basal portions of the Thayne s. 

It is Lower Tria~si.c in age and varlous physical 

changes during tbe deposition are causes for the variation 

in the members, with instabillty being the main factor. 

This country rock ls favorable for replacement ore 

bodies and lodes. 

Ankareh Shale - T~e basal me~ber is a coarse mas~ive sand-------
stone which l~es below B red shale witha few intercalated 

limestones. 

The age of the Ankareh shale is pre ~mmed to be Lower 

TriassiC and changing cond i tions potnt to a fluctuating 

elevation from beneath deep sees to very high eleva tions. 

It is more or les~ the end of the calcareous deposits and 

the Ankareh Shale h 8 s no economic importqnce • 

..!'fug~~ ~ndston~ - Outcropping only in the extreme north­

we st corner of the district, it is unimportant to the 

formation of the ma jor ore deposits. 
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It is composed of white ~andstone with interbedded 

reddish shales. The age is uncertRin but the evidAnce 

at h a nd indicates aither Jurassic or Tria sRic . 

d'uring the Pleistocene is found in th'lR reg:ion as noted 

b y the U-shaped valleys covered bv ,glacial moraine and till. 

Landslides, gravels, and alluvium complete the sed-

iments of the district. 

Igneous Rocks The Park City distri~t l~es in the great 

~one of eruption of eastern and northern Utah. These 

intrusives and extrusjves extend in an east-west chain 

entirely acros~ the centra l Wasatch Range. Three exten-

sive jrregular bodies are exposed 'In the district and 

all are a 8sociated with the formation of ore bodies. 

Qu~r!z.:.dlo£l!e_ - This occupies the so'uth west p ortion of 

the Park City district with Clayton Peak as the dominant 

feature. It is a deeply disRected stock that broke 

through the overlying ~ediments, deforw'lnp; and sending 

irre gular dikes and sills into them. 

It is f ine, even- g r ained, and planerocrystalline 

roc k composed of a uniform mixture cif light and dark 

mineralR. This cuts all beds with which it corres ~n con~ 

tact and can be cons idered Fast-Lower Triassic. 

Qusrtz-dior~t~ ~oEphory - This is the most wide ly ex­

tended of t he igneous bodies and lies in the southeastern 

portion of the district. The ma ior part of the porphory 

t F.kes the form of irregular stacks and d lkas issuing form 

a main stock. 
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The quartz-diorjte porphory differs from the quartz-

diorjte only in the largenes s of the phenocrysts., and 

the slightly higher silica conte~t. Alteration has taken 

place to a moderate degree vvith ho!!nblende and biotite 

alteri r: g to chlorite e.nd epidote. Pyritization and 8ilic-

ification are c ommon near the mineralized zone. This 

quartz-dioI'1 te porphory '~~ 8S probably intrude-d d.uring the 

Late 'Ilrias s ic time. 

Ande~i!e - Small parts of a g reat extrusive mass of andes-

ite are included in the orea mapped by Mr. Boutwell • . It 

appears that an early valley b etween the Uinta Rnd Wasatch 

rflr.!!6 WRS fill e d wi th o' ~ t p onring s of ande sit ic material with 

some bomb-like ejecta. 

Alteration is prevalent throughout the andesite with 

the ferromagnesian minerals affected most. It is of 

probabl·~ Eocene age and the flows lie conformably on 

Lower Trias s i c shale. 

Contact Metamorphism 

Various important changes h 8ve taken plave in the 

sediments neer t h e contact of intru?ive bodjes. It is 

greatest in sediments of a calc a reous nature and least in 

siliceou s rock. 

A chain of int~lsives ha s tr~ns e cted this portion of 

the Wa88tch Range b~e Ak 1 ng t hrough all the s ediments from 

Pre-C ambri an to Trias sic inc lus i ve • The broader fe at'lre s 

in limestone and shale will be discussed b riefly a s they 

h ave direct bear~ng on the genesiS of tbe ore and on the 

St~lCtuBl con t rol of ore dep osition. 

In general, the lirrestones and other c r lc a reous for-

mations have undergone intense alteration with a t ypical 



zonal development around the major intrusive bodies. 

Contact metallic sulfides occur near most of the contacts 

and outside of this lieR coarsely crystalline marble. 

There is 8 wide Rnd variable zone of alte~ed liwestone 

with ab1mdant contact silicates beyond t.he may-ble zone. 

This grades into nor~RI unaltered lime~tones. 

Ep idote, ve~uvi8n;te, And green garnet are the prin-

cip~l contact minerals and Associated with these are minor 

amo·1.1nt s of me tallic mine rals inc Iuding SpeoC1J l~rl te, sphal-

erite, pyrIte, chHlcoPY'ri'te, ~nd magnet1te. Tbere is an 

indicatlon 0f dynamic metamorphism of limestone near the 

Frog Valley overthrust as this is quite remote from the 

ma~or 1ntrus1ve body. 

The contact metamorrhism of ~bale has been less va.ried 

and less extensive but 1s well shown in outcrops of 

Ankareh and Woodside shales. Locally the red color of the 

shales gi ven away to olive grenn d l1 e to the abundant epi-

dote. 

Coarse sandstones have been changed to a solid mRSS 

of quartzite near an intI'usive contact. 

Ore Deposition: 

Mi~e~alogy_- A brief mention of the principal ore mjnerals 

and their Aspociations will be made tu acquaint the reader 

to the type of ores found here. 

Gold - small production 
Galena - c rystalline form is restrlcted to fissure with 

the massive, cleava.ble, and granular forms in the bed­
ded deposits. 

Pyrite - minor amounts 
SphAlerite - primary and o~~urs tn both gash veins and bed-

d Ad ores 
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Massicot - abl'ndant alteration product of lead 
Limonite - frn lnd abundantly in the o«idized po~tions of 

the O1'e bod; e s 
Quartz - the massive v!:l.riety is the common gang;ue in both 

lode and bedded ores 
Cerrusite - main alteration product of ga lena 
Bindhelmite - formed by the oxidatjon of g e Jen-tetrahedrite 

Ol"e to form BlJ1orphous olive-green material 
Anglesite - first rroduct of alteration of galena end le.ter 

going over to cerrus j te 

Occ u rences of the Ore: 

!y~e~ of_O~e_- The Fark City deposits are clearly as s o­

c i ated with intrusive roc k s and occur a A lodes or bedded 

deposits in or near an intrusive contact. 

The prlna i pal lodes extend in a northeast-southwest 

direction across Ontario~ Empire, and Woodside canyons and 

have been mined up to a depth of 200 0 feet. 

Extensive bedded O1'es h a ve been mined to a de pth of 

900 feet and are u sually high in the PaT'S: City formation. 

Qh~r~c~er ~f_t£e_IQd~ £e£o~i!s_- The lode deposits are 

extensive, strong, and valu able and l j e iB a f e w contin-

11 0U8 master zones, ratl:er then in a large number of small 

fis ~ures. In general, the upper portions of t h e lodes 

ere ricber and smaller and tbe lower parts are much larger 

but with a lower grade. Lead and Copper carbonates and 

oxides predominate in the upper zone with the su l~ides of 

silver, lead, copper,and zinc in the lower unox id i zed zone. 

the bonanzas of this district and many o f tbem are large, 

contin'.1 o'U s, and of very hl~h grade, bu t of compa ratively 

shal l ow depth. In general, the ore~ ere pu l fides with 

some oxides of smelting g rade. In the o x idi zed portions 

you get ang lesite, cerrusite, bindbeimite, and malachite 



• 

• 

(8) 

while the primary are from the deeper pr0 tlons 1s rr.ainly 

galena and sphalerite , in a calcite and q'llartz gangue. 

The valuable bedded ore~ lmve been found in the 

Silver King and Daly-West mines which are in the north­

western portlon of the map. 

Ore De po~ition ~ Related to Fissuring: 

The are deposits of the P ark City District are of 

two main types: Bedded - bonanza deposits and lode deposits. 

Both of these de r osits are related to fr actures or fiss u re 

s ystems developed during the tjme of masimum vert l cal 

uplift wi th one ma .10r exce p tion. 'rhe Ontario-Daly V,est 

fracture zone is probably due in most part to g ravity 

subsidence in the wBning stages of uplift as a re~ult 

of the relaxation of the rock body. 

Early faulting developed dur i ng vertical uplift 

formed a fracture pattern over t h e whole region although 

this pattern is not clear from the surface indications. 

With the intru~1ions of lArge l accolithi c st o c k s, s t res "' es 

that had bl1i It up dllr i n g t h e u p lift gave way wi th the 

deve lopment of t h ree ma.i or fall l t zone s and renewed move­

ments on the faults formed in the e8rly stalSes of uplift 

(C r e scen t system, Mas sa~hu setts Rvstem. and mi nor trans­

verse antithetic f aults on the western l 1 ~b of the Park 

Ci ty arch). As these igneous bodies co oled illld sol i di­

fied there was a per i od of s tatic equilibrium leading to 

a re 8djustment or relaxation of the rock bodie s . This 

produced many openings wh ich were filled with small dikes 

and tongues from tbe major intru sive masses. The mineral-
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izatlon came ·'n during this 9tage of' relalCation as s11g r:sested 

by the filling of only portjons of ftQsures d eveloped indi­

cation stress action was more or less ended. Localization 

of the lode ore i.s m own by , Rtruchlre section throllgh 

the Daly-West Mine "tn f:l.gl1re s 8. and 9. 

When the fisQures were formed the resu l ting movement 

shattered and brecelated t he quartziteR and limestones 

vd th sane drag along tbe fault ind i cating comp resf1ional 

movement. 'l 'he rocks suffered cons Iderable sheet ing with 

10CRl pyritization as shown in figu re 3. Massive quartzite 

seems to favor strong,even, well-formed fractures while 

the limesto ne breaks lmder stress less readily end more 

u nevenly, Rn d the porphory causes great irregularit'es. 

Numerous plRnes with 9 zone of fr ac ture h Rve moved 

relative to the actual movement thus further bre a king and 

shattering the rocks leaving abundant channelw ays for the 

later solutions. 

The Ontario lode is a zone of crushed q 11artzite, two 

feet wi de between parallel fis~ure walls end the quartz l' 

formed 1s dull, honey-combed, chalc Adonic, milky, and mas­

sive. It ha s been traced for over 2u0U feet al ong the 

strJ ke and about 1000 fe e t in depth. 'l 'he dip char>g es wi th 

dep th go ing f~om 45.0 at 800 feet to 75° - 90
0 

from 800-1400 

feet and leve11ng off to 4b
o 

erOlmd 1500 feet. Actually 

there is 13 rone of fr 8cture up to 10(1 feet wid e i nd i cating 

t h e intensene ss of repeated movements. The ore oc curs as 

a sheet, relatively thin, forming a well-define d ore shoot 

in the 1.1rectjon of the dip. 
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The follow1ng sketch shows the structure, character, and 

content~ of the Ontario lode and the numerous slippage 

planes withln the zone. '!Ehe ore is in seams, streaks, and 

bunches of sulfides filling the small openings in the 

shattered zone. 

B~f~ &vfl.crit.,~ 
Iv .r>!- e;L£~s C ~ 0<.£ 

Enlargerr.ent of a few lodes takes p lace at the junc­

tion of a pre mineral f r ult end the major fjssure. The 

lodes tend to widen and become more irregular when cutting 

through calcareous rocks due to the e ~s e of ~eplacement d 

limestone and limy sandstones. Quartzittc walls were much 

narrower and more well-defined. In general the fissures 

were followed in derth epproximately equal to there s~rike 

len~th with little change in the nature of the fissure 

walls except in the variations noted above. 

The bedded ores occur in certain limestone hori zons 

of the Perk City FormHtion with little or no ore in the 

Woodside or Thaymes shales. the localization of ore in 

a certain limestone member was studied thoroughly by Mr. 

Boutwell and important analyses of this member and its 

bang~ng and foot wall were made. From these analyses 

it showed that the ore beds are low i!l silica and high in 

lime or magnesium. The hanging and foor w8 l1s are high in 
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silica and low in lime indicating the selective action by 

the solutions originating from nearby fissures. These 

ore horizons are usually between cherty s andstones, sil-

icfies. llInestone, or quartzitic 9sndstone. 'l'he1'le beds 

~en..,r!111y dip gently towardS. the main flsfmre. As lenti-

culer mpsses they !'esemble the manto der;osits of Pachuca, 

Mexico. The ore may o::~cur at several d:'fferent horizons 

but the must prodllctive usually 1..s the 10" 'ef\t member. 

These lenses may swell and enlar~e or smell lobes may 

project into another horizon. 

The relation between bedded deposits and f~ssures is 

comr lex but there is little queRtlon that the fissures 

served as cunduits for minerlizing solutions which reached 

the fAvorable horizon and subsequently replaced them. 

111ustrl:ltions of thlS type of replacement is sho~n in 

figure 4, taken from Boutwell's paper. 

The greater part of the movement on these large fissures 

or faults took plece prruor to mlnerlization as there is 

little displacement of t he ore beds. The later fracturing 

and displacement of the favorable beds has been mainly 
( 

by small stri ke ~ult~ in the competent rocks 8R shown in 

the structure ~ections thro'lgh the Daly-West mine. ::lome 

dreg along the gash vein due to post mineral faulting is 

shov·n in fj gllre 6 • 

1n summary, fl:lults vvnlt.:h l.P 1.001' ser·ved a::l cnl:jnnelways 

fOl' mlne Ntll zlng stl,lutions cu.t through tre sedirrentary 

fC!>lPmations fracturing and shattering the more competent 

beds with very little gouge forme d but silicification of 

tr.e we.lls is pronounded. Sol1Jt ion s ori glnat ing form the 
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meln tntrusive bodie~ lDose p.long these fi..!'!c:;ures filling 

Bnd replRclng the fr8cture zone and on resch.ing favorable 

lirrestone beds, d.iffused along thin limestone laminations 

and rep18cing the~e lAyers with metellic sulfides. Later 

fRuIting, mostly strike slip, f~actured and offset the 

ore beds with a limited displacement. 

Ore Genesis: 

The Ore deposits of the Perk C i ty District occure in 

the sedimentary formations ne8r dior:ittc int,ruRions . The 

rocks adjoining these :intrusives ere crushed, fractured, 

fissured, and metamorphosed showing the influence of the 

intrusi ons. Excess quartz and pyrite in the gan~1.1e, 8ili-

c:ification ~md ser:ltization of the walls, indicates the 

a~tion of hot alkaline ~queous solutions o~iginating 

from the dJoritic mRgma. 

Ore de posi tion took place between Early 'l'riassic end 

Early Tertia.ry time ",.,lith the development of the fissures 

alreedy menttondd. Brecciation and later movements made 

pathways foI' S1J Pergene ~olutions to alter and oxidize the 

primary sulfide ores to rich carbonate and oxide ores. 

The figure below shows the effects of the intrusive on 

the 

L 

x. 

X 

~ ~ X >' V 
Dlo '' IT"E: 
90R:::>t\ n(ly 

..<.. .A- x k 0<- ·x 
--J-

-< 
/-- l..- x .x /- .>' 

-;.<' 

~ y v y / >< )<-
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Structua1 Feature~ and Descriptions of Faults: 

Fault intersections in the Park City district are 

rare and because of this the grouping of the faults 

into a cert r in system is impossible. But certain 

relationships can be worked out by the direction 

of intrusion, movement, and displacement in relation 

to the amount of folding. 

In brief the area has been folded into an anticline 

with the axis trending about N 15 E and pitching to the 

nOI,theast. This broad arch has been intruded and faulted 

a number of timAs and it i~ these feature s which control 

the ore deposition. 

There are six ma~ter faults in the region and a number 

of subsidiaryfaults. These master faults, with one excep-

tion,trend east-west while the subsidiary faults trend 

both north-south and east-west. A short description of 

these will prove useful in the development of the cOIr. .c1ex 

geologic history. 

On!ari£-~aly_Wes! ~a~l! * This fault zone ranges in wi~th 

from a few inches to a hlmdred feet and is known along its 

strike fOI' about two miles and in depth to around 2100 feet ' 

The fault strikes N 600 E and dips on an average 70o WW. 

The exposures are all underground SO the fault is dott e d 

as shown on Plate II. The hanging wall has dropped 230 

feet and its ec onomie irrport anee wa s to ra ise the Ol'e-

bearjng limestones. It is later than the intrusi nn of 

dior1 te porpho1'Y and ear1ierr then certain minOI' northwest 

faults. 
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along lts strike and was not observed underground. 'l'he 

trend is eRst-west with a steep dip to the north. With 

the downtbrow side to the south the mB50r movement is 

laterally with the nOI'tt. block offset to the we st ab01Jt 

3000 feet. This is conslusive e vtdence fh~t the ore-bear-

ing limestones of the Silver-King Bnd Daly West mines are 

the SBme fO!~ A tlon. 

.0· N 7b W and dips 70 - 90 to the south. It has produced a 

h tiBizontal offset of ebmlt 2bOn feet to the west and is 

known along its s t rike fOI' over 300 0 feet. 

Fr£g_V~llex !hEu~t_Fault_- This i s a remarkaBl~ fault zone 

extending over two miles along its strike and the west side 

has overrldden th.e east Elide p.bont 2n()0 feet. It s t r1kes 

north-south Bnd dips abollt 4b to the we st. The .pre sence of 

the dropped Park City l i mestone on the east allows for 

further developmAnt on this favorable bed for other o~e 

bod~es. The Frog V~lley fault cuts off t he older east-

west fanlts but its inte rflection with the McHenry Fau lt was 

not found. 

McHenry Fault - This is a zone of intense brecciation 
---~---

I' 
striking east-west and dipp jng '±D to the nOI,tb. Itis known 

along its strike for over a mile and m!:iny hundred feet in 

depth. The width v!:iried from a fewwinches to 170 feet 

tndic!:iting intense lateral movement and posqible repeated 

movements. ' 'l'he s o1Jth ~ j de b 8 s been offs e ~ to the e a s t for 

at least two m11es. 
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Qo1t.2.n~ood_F~ult_- In the sObth eastern part of the dlstrict 

1s another mHster ftiult trending east-west and generally 

dipping vertically. It has shifted the north side about 

4000 feet to the east. 

R.elations of structual Features ~the Geologic History: 

Near the close of Cret8ceous time the Park City al'ea 

WAS sUb.iectp.d to regional vertical uplift in connection 

with the elevtition of the Wasatch Range. This vertical 

uplift folded the area into a bro~d arcb t~endin~ north-

east-s011thwest and pitchlng to the noptheast. The folded 

strata include comretent quartzites, limestones, and 

shales but faulting was at a minlmu!I1 d'u ring the early 

elevation due to the abundance of overly1nrr spdilT'ents 

making plastiC deformation possible. Uplift continued 

with the l'elieving of stres8es stored up by deformation of 

the overlying sediments but with active Bnd extensiv~ 

erosion the support for the comp~ ~ent rocks wes removed 

and aB'mda.nt faulting took plHce. Antithetic fa,ults 

(mostly step-faults) were produced on the western flank 

of the anticline. Included in these ere the mRster faults 

of th~ western area n!:l.mely, the Crescent and Massachusetts 

fault zones. In general as the upllft c ontln11ea there WAS 

shift along planes of weakness to the west with a correspon-

ding drop to the S011,th. Uplift or tilting of the blocks 

was necesRary to get both rotation and step faultjng of 

the blocks. The sketch of the geology as shown on the 

next pHge shows theRe rel~tions clearly. 

Minor long itud1nal faults on the pitching anticline 

shows that there was some compressive action during the 
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Geologic Map of the Central Fortion of the 

uplift. 
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Along with this Cretaceous deformation there WHS the 

in trl1sj on of diorite pOl'phory ori~in8tjng frow the west 

and probably a stock offshoot from a much deeper dioritic 

magma. Upon invasion of the ~p.11mf'nt~ it deformed them 

metamorphosed them considera~ly cHustng derosition of 
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metallic sulfides near the contpct. Vertic Rl upl i ft w a q 

still g02ng on at the time of the intrusion and the ~edi-

ments reached a bre aking as the stoc k progres~ed upwRr~. 

It induced the develo pment and extension of the Cottonwood 

and McHe nry f <' nlts wh1ch were near there el a stic liIJ1it 

thus moving the block as a unit to the east ne a rly two 

miles. The evidence that the deformation WRS great is 

shown by the numerous horse~ and g reat b10cks of liIT ~ stone 

and qu artzite, evev up to 10GO fe e t long, engulped into 

the stock 8S it rose upward. These blocvs of li~estone 

c8n be cor' r elate d with others in the V;e ber quartzlte 

showing tha.t they are s e veral t h ousand feet hi l2;her in the 

section. Fu rther evjden~e~ of domin ~ and fractlJ:r ing 

are shown jn the folJowing d iagrammtic sketchs and in 

Flate III. 
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Along with this intrusinn or ~hortly after there wes 

the intru Rion of the Clayton Peak quarts diorite stock 

which prob ably or'iginated from the same m~gma and had even 

more far-r~aching effects. Orig i~ 8 ting from the west or 

southwest,as it p rogressed upw a rd it domed, fractured, and 

metamorpho s ed the overlying sediments. It appears to be 

instrumental in the formation of the Frog Va lly overthrust 

to the northeast. This northeast block has overridden 

about 2000 feet of sedim~nts in this reg10n and the Frog 

Valley fault dips 4b
D
into the h e art of the uplift and also 

in the direction of invasion of the diorite stock. Sedi­

mentary rocks formerly occupied this re g ion so the com­

ressive fo r~e of this intru vive must have been extreme ly 

great. This intrusive prob ably also helped in the moving 

of the bmock between the McHenry and Cottonwood f aults 

eastward. 

Late r movements int wanlng sta~es of orogenisis pro­

duced the relatively small displacement on t h e Ontario­

Daly West fissure zone. Probaily the result of minor 

vert i c9l uplift with subsequent synthetic fau lting. This 

zone is well e xposed underg rou nd but eXT osure s are rare on 

the surfRc P . 

Solutions and va pors originating from these igneous 

m2sses permiated into the opening and fra c ture s deve loped 

thu s g iving rise to the r i ch de posits of base metals in 

the Park City district. 

In s ummary, the general geologic history from the 

Late Cretaceous is as follows: 

1. Near vertical uplift with the resultant fOrw a tion of 

the Park City arch. 
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2. Antithetic faulting, mostly step faultlng,on the western 

limb of the Fark Ci ty arch. 

3. Intrusion of the diorite porphory stock with a resulting 

shift to the eRst of a wedge fOJ'rr1ed between the McHenry 

and the Cottonwood faults. 

4. Intrusion of the Clayton Peak diorite from the eest 

v·ith the fOl~~tion of thA Frog Valley overthrust and d1s-

placement to the east of 2000 feet of sediments. 

b. In the late stages of uplift, the Ontario-Daly West 

fault zone formed with minor aisplF.lceroent but of major 

importance because of the large lode de posits. 
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Flg1.1re 1 - Diorltic laccollth dom1ng,fract'lring, 
and brecciation of limestones and sandstones which have 
been notably metamorphosed. Near West Quincy Shaft. 

Figllre 2 - Bed of 1'1 ch cuprifern" <.t ~a lAn a 
siliceous sediments truncated by N 70 E fault. 
brecciated, and thorougcly altered ad.ip~ent to 
l200-foot level west, Silver King Mine. 

bAtween 
Ore dragged, 

fault zone. 
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Fi~ure 4 - Selective rep1Rce~Ant of certain 11meAtone 
horizons by mineralizing solutioI1s originating from the 
main fissure. This i~ on a small scale (1" equals 2') 
but is prevalent throughout the Daly WeRt Mtne and other 
mines in the Park City Distrjct . 
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Figure 5 - Bedded are in limestone cut by post­
mineral faulting showing the nRture of the contR~t near 
en 1.ntrusive body. The zone of crushing varys in width 
but if1 1ls"Rlly 2-10 feet. KeRrns-Ke i th Mine. 
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This oc curs in the SlIver King Mine. 
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Figure 7 - Transverse section of an ore shoot in a 
lo~e about 40 feet enross showing the nature of the 
m~nprR1Jz8tion, fracturing,and sheeting of the limestone 
and quartzite . Daly-West Mine. 
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Fignre 8 - Structllre section 
tbrough the Dely-West Mine r->bow1ng tre 
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n9ture of the pORt-mineral faulting and . 
the disc,ontjnui ty of the l'"1dA ore. A1Ro ShOWR---:-~ 
the relation of the ore-bearing beds to the 
main fissurA. 
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Purpose and Description of M~ps 

Flate I - Geolugic Map of the Parv City District - This 

map shows the various ~tr8tlographic units and the rel Rtion 

of the sedirrent p. ry fOI'Inations to the igne011s rocks. It 

vvas p r'e pR red f'r'om a sim1ilar map in c;he U.S. G.S. profes­

sionl:l.l Paper No. 77 by Mr. Boutwell. (See Bibliography) 

Pl~t~ 11_- TectoniC Map of the Park City District - This 

map 8ho",' s the fracture systen s throu ghont the district 

and also the outline of the matn jntrus 1 ve bod i es. The 

direntions of movement on the major faults hRV been put 

on to suppliment the dat a already g iven. 

Structual cunt011rs of the base of the Park City 

Formation have been drawn to lll'lstrp te the n a t1JT'e of the 

forces responsible for the Park City Arch and the fracture 

systems. The structu re contours were no~ cont1nued over 

t b e igneous mas~es because it was thought the extrapolation 

required hel'e would p o ssibly be a misrepresentRtion of 

the a c t u al contou r outline. 

rl~t~ 111 - GeologiC stru cture Sections of the Park CIty 

District - These were t Hken dire c tly from Mr. Boutwell's 

paper and p r uved he lpf'J l 1n t h A pJ'e pa r8tion of Plates II 

and IV. It also gives some idea of the amount of force and 

direction of the fOrces responsible for the master fault 

zones. Distinct deformati on "9y quartz diorite porphol'Y 

of the sedtrrents can be seen in gect i ons A-A' and F-F~ . 

Pl~t£ IV_- structure Contour Map of the Base of the Park 

City Formation - This map hes been prepared for . the pur­

pose of !'econstructing the Park City Format i on to its 
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original position after intrusion and uplift but ~ithout 

the faulting. It serves to show the defo rmation by the 

ma jor intrusives and even the possibility that the axis 

of the Park City Arch has been shifted to the east by the 

Clayton Peak d i orite. 



Almy, T. J. , 

Boutwell, J.M. 

Clark, S.K. 

Eardley, A. J • 

Lingren, W. 

Spurr 

Warren, H.L.J. 

Zalinsky, E.R· 

Butler, B·~· 

Emmons, S .1". 

(26) 
BIBLIOGRAPHY 

History of the Ontario Mine, Park City,Utah: 

Trans. Am. Inst. Min. Eng. " vol 16, p. 35. 

Progress reports, Park City Mining District, 

Utah: . U.S.G.B.Bull. 213, p. 31., 1902 

U.S.G.S.Bull. 22b, p.14l, 1903 

U.S.G.S. bull. 260, p. 150, 1904 

Stratigraphy and structure of the Park City 

Minlng district, Utah: Jour. Geology, vol lb, 

No.5, 1907, pp 434-458 

Geology and ore deposits of Park City 

District, Utah: U.S.G.S. Prof. Paper 77 

Mechanics of plains-type folds: Jour. Geology, 

vol. 40, 1932, pp. 46-51 

Geology of the North-Central Wanatch Range: 

Bull. G.S.~·, vol. 55, pp 819-844 

Mineral Dep&sits: pp. 584-585 

Relation of ore deposition to faulting: 

Eco. Geol., vol 11, 1910, pp. 001-022 

The DAly-West Mine, Park City, Utah: 

Eng. and Min. Jour., Oct. 14, 1889, p. 4b5 

. llver King mine and mill, Utah 

Eng. and Min . Jour., 1899 p. b45 

Ore occurr'ence at Little Bell Mine, Utah: 

Eng. and Min. Jour., June 3, 1911 

Geology and ore de:r:;osits of Utah: 

U.S. G.S.Prof. ~aper 111, 1920, pp 294-618 

Structual rtlations of ore deposi~s: 

Trans. Am. Inst. Min . Eng., vol Ib, 1888 , 

pp 835-8 67 



MINING 
TECHNOLOGY 

PublUhed By 

The American Institute 

of Mining and Metallurgical Engineers, Inc. 
Publication OfjiCt: 212 York 51 .. York, PI. 

- Retum Postage Guaranteed _ 

29 WBST 39th ST., NEW YORK 18, N. Y. 

F. TRUC90T. JR., 

C·HATTUCK AVE., 

ERKELEY'9. CALIF. 

r 



POCKET 

Plate I - Geolog" c M~p of the Park C1 ty District 

Plate 1I- Tectonic Map of the P'.ark C1 ty District 

Plate III-Geologic Structures sbctions of the Park City 
District 

• 
Plate 1V- Structure Contour Mapl of the Base of the P~rk 

C1ty FoY'ltlat'l.on 



MW. 

8000 

TOOO 

"("00 

A 

PLATE·, 1II:X, 
SEc"no N A-"" 

SE 
r..t 

6000 








	1994-01-0959
	1994-01-0959_0001
	1994-01-0959_0002
	1994-01-0959_0003



