
Geologic Overview:Geologic Overview:
Park City, Park City, 

Heber Valley, Heber Valley, 
Strawberry Valley,Strawberry Valley,

UtahUtah

Janis BoettingerJanis Boettinger
Utah State UniversityUtah State University



Geology of Geology of 
UtahUtah



Geology of Geology of 
UtahUtah

Physiographic Physiographic 
ProvincesProvinces



Geology of Geology of 
UtahUtah

Physiographic Physiographic 
ProvincesProvinces
–– Basin and Basin and 

RangeRange



Geology of Geology of 
UtahUtah

Physiographic Physiographic 
ProvincesProvinces
–– Basin and Basin and 

RangeRange
–– Colorado Colorado 

PlateauPlateau



Geology of Geology of 
UtahUtah

Physiographic Physiographic 
ProvincesProvinces
–– Basin and Basin and 

RangeRange
–– Colorado Colorado 

PlateauPlateau
–– Middle Rocky Middle Rocky 

MountainsMountains



Geology of Geology of 
UtahUtah

Physiographic Physiographic 
ProvincesProvinces
–– Basin and Basin and 

RangeRange
–– Colorado Colorado 

PlateauPlateau
–– Rocky Rocky 

MountainsMountains



Structural Features:Structural Features:
Cheyenne Suture, Uinta TroughCheyenne Suture, Uinta Trough



Continental Collision and RiftContinental Collision and Rift
1.7 1.7 byabya
–– Cheyenne suture Cheyenne suture 

beltbelt
–– Weakly welded Weakly welded 

crustcrust
1.0 1.0 byabya
–– RodiniaRodinia

supercontinentsupercontinent
850 850 myamya
–– Rift @ Cheyenne Rift @ Cheyenne 

suture beltsuture belt
–– Uinta troughUinta trough

725 725 myamya
–– NN--S rift S rift --------------
–– Thinned crust to Thinned crust to 

central Utahcentral Utah



Structural Features: Structural Features: 
Utah Hinge LineUtah Hinge Line



Paleozoic to Early Paleozoic to Early MesozicMesozic
(Mid(Mid--Triassic)Triassic)

Utah tectonically Utah tectonically 
quiet, tropicalquiet, tropical
–– West of hinge lineWest of hinge line

Subsiding basin Subsiding basin 
(Nevada, W Utah)(Nevada, W Utah)
Thick marine depositsThick marine deposits

–– East of hinge lineEast of hinge line
Continental shelfContinental shelf
Thin beach, coastal Thin beach, coastal 
plain, shallow marine plain, shallow marine 
depositsdeposits

CONTINENTAL 
SHELF

BEACH

COASTAL PLAIN



MesozoicMesozoic

North American plate North American plate 
collides with collides with FarrallonFarrallon
plateplate
FarallonFarallon plate plate subductssubducts
under North American under North American 
plateplate



MesozoicMesozoic
MidMid--late Triassiclate Triassic
–– Volcanoes in Volcanoes in 

California, California, 
ArizonaArizona

–– Ashy sedimentsAshy sediments

Early JurassicEarly Jurassic
–– Move into hot, Move into hot, 

dry trade windsdry trade winds
–– New mountains New mountains 

to west block to west block 
coastal coastal 
precipitationprecipitation

–– DesertDesert



MesozicMesozic
(Late Triassic(Late Triassic--Early Jurassic)Early Jurassic)

West of Utah West of Utah 
hinge linehinge line
–– Interior sea Interior sea 

Marine depositsMarine deposits

East of Utah East of Utah 
hinge linehinge line
–– Transition Transition 

Sea marginSea margin
Inland desertInland desert



MidMid--Late MesozoicLate Mesozoic

SubductionSubduction of of FarallonFarallon
plate continuesplate continues
–– Zone of structural Zone of structural 

deformity migrates east deformity migrates east 
into Utahinto Utah

–– Rock sheets folded, Rock sheets folded, 
thrust eastward over thrust eastward over 
younger rockyounger rock

Sevier Sevier orogenyorogeny
Sevier thrust beltSevier thrust belt
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Structural Features: Structural Features: 
Thrust FaultsThrust Faults

CharlestonCharleston--Mt. Mt. 
Nebo thrust Nebo thrust 
faultfault
–– Paleozoic Paleozoic 

(Mississippian) (Mississippian) 
rocks thrust rocks thrust 
over Mesozoic over Mesozoic 
(Triassic) rocks(Triassic) rocks



CenozoicCenozoic
(Early Tertiary)(Early Tertiary)

FarallonFarallon plateplate
–– SubductionSubduction continuescontinues
–– SubductionSubduction angle lessensangle lessens

Structural deformity Structural deformity 
zone migrates eastwardzone migrates eastward
–– West of Utah West of Utah hinglehingle lineline

Thrusting of rock sheetsThrusting of rock sheets

–– East of Utah East of Utah hinglehingle lineline
BasementBasement--cored upliftscored uplifts

–– LaramideLaramide orogenyorogeny



LaramideLaramide OrogenyOrogeny
Most structures oriented Most structures oriented 
NorthNorth--SouthSouth
–– CompressionalCompressional stresses stresses 

oriented Eastoriented East--WestWest
Rocky Mountain structureRocky Mountain structure

–– BasementBasement--cored uplifts cored uplifts 
bounded by high angle bounded by high angle 
faultsfaults

Colorado Plateau structureColorado Plateau structure
–– Sedimentary rocks Sedimentary rocks 

deformed over fractured deformed over fractured 
basement rocksbasement rocks

Uinta Mountains and Uinta Mountains and 
Cottonwood UpliftCottonwood Uplift
–– Oriented EastOriented East--WestWest
–– Pushed up along Cheyenne Pushed up along Cheyenne 

suture zonesuture zone



Structural Features: Structural Features: 
Uinta Arch, Cottonwood UpliftUinta Arch, Cottonwood Uplift



CenozoicCenozoic
(mid Tertiary)(mid Tertiary)

Plate tectonicsPlate tectonics
–– North American plate North American plate 

overrides Fallon plateoverrides Fallon plate

Crust extends, thinsCrust extends, thins
–– Detachment faultingDetachment faulting



CenozoicCenozoic
(mid Tertiary)(mid Tertiary)

Igneous IntrusionsIgneous Intrusions
–– OverOver--thickened crustthickened crust

Formed in Cheyenne sutureFormed in Cheyenne suture
–– SeveirSeveir, , LaramideLaramide orogeniesorogenies

IsostaticallyIsostatically sagged into sagged into 
upper mantleupper mantle

–– Detachment reduced Detachment reduced 
crustalcrustal loadload

IsostaticIsostatic rebound and rebound and 
decompression melting of decompression melting of 
lower crustlower crust

–– Siliceous igneous intrusionsSiliceous igneous intrusions
GraniteGranite--like stocks, dikes, like stocks, dikes, 
volcanoesvolcanoes

–– Wasatch igneous beltWasatch igneous belt



Structural Features: Structural Features: 
Detachments, Igneous BeltDetachments, Igneous Belt



CenozoicCenozoic
(Late Tertiary to Quaternary)(Late Tertiary to Quaternary)

North American plateNorth American plate
–– Overrides East Pacific riseOverrides East Pacific rise
–– Encounters rotating Pacific plateEncounters rotating Pacific plate
–– Western part pulled awayWestern part pulled away
–– Extension and detachment Extension and detachment 

faulting acceleratedfaulting accelerated

West of hinge lineWest of hinge line
–– Extension, detachment faulting Extension, detachment faulting 

Basin and RangeBasin and Range

East of East of hingelinehingeline
–– Uplift Uplift -- isostaticisostatic reboundrebound

Middle Rocky MountainsMiddle Rocky Mountains
Colorado PlateauColorado Plateau

Wasatch faultWasatch fault
–– Hinge line, boundaryHinge line, boundary



Structural Features: Structural Features: 
Wasatch fault, Heber valleyWasatch fault, Heber valley



Field TourField Tour
(Late (Late CenzoicCenzoic))

Park CityPark City
–– Wasatch igneous Wasatch igneous 

beltbelt
–– GlaciationGlaciation

Heber ValleyHeber Valley
–– Basin and RangeBasin and Range
–– HalfHalf--grabengraben

Strawberry ValleyStrawberry Valley
–– Basin and RangeBasin and Range--

Colorado Plateau Colorado Plateau 
transition zonetransition zone

–– FaultFault--controlled controlled 
valleyvalley

–– Some Colorado Some Colorado 
Plateau formationsPlateau formations


