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CORRELATION OF MAP UNITS

SEDIMENTARY AND VOLCANIC ROCKS
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DESCRIPTION OF MAP UNITS

[The following map unit descriptions are based on personal field observations and generally agree with the
descriptions of Nolan (1935), Bick (1966), and Rodgers (1984). McCollum and McCollum (1984), noting
that secondary dolomitization extensively affected the Ordovician and Cambrian strata of the northern Deep
Creek Range, revised the Cambrian stratigraphy of Nolan (1935) and Bick (1966) in order to emphasize
primary sedimentologic features and to conform with stratigraphic nomenclature in use throughout the
region. The nomenclature of McCollum and McCollum (1984) has been adopted for this report, although
many of their formations have been combined due to the small scale of this map. Published descriptions by
Misch and Hazzard (1962), Woodward (1965), Bick (1966), Cadigan and others (1979), Christie-Blick
(1982), and Wallace (1986) provide additional details conceming specific map units]

QTal Alluvium (Holocene to Oligocene(?))--Poorly consolidated to unconsolidated mud, silt,
sand, and gravel. Underlies modern rivers, streams, and washes; composes alluvial fans; and
forms a thin veneer on pediment surfaces. Deltas and shorelines of the Pleistocene Lake
Bonneville are included in this map unit

Tv Volcanic rocks (Oligocene)--Interbedded silicic ash-flow tuff and intermediate flows. Tuff
is moderately to densely welded, crystal poor, devitrified, and has locally abundant fiamme.
Includes the Kalamazoo tuff, dated at 34.7+0.5 Ma (Gans and Mahood, 1984)

Pe Ely Limestone (Pennsylvanian)--Medium-gray, medium- to thick-bedded limestone
having abundant fossils and orange chert, and minor thin fine-grained sandstone interbeds.
Forms ledges. About 300 ft of unit is exposed in the map area

Mw Woodman Formation (Mississippian)--Intercalated dark-brown, friable, calcareous
sandstone and dark-gray, sandy limestone. Nonresistant slope-former. About 1,000 ft of
unit is exposed in the map area

Dg Guilmette Formation (Upper and Middle Devonian)--Light- to dark-gray, thick-bedded
to massive, irregularly dolomitized limestone. Rare laminations are present near the base of
the formation. Upper contact is sharp and placed at the base of the first shale bed. Forms
ledges and slopes. About 1,100 ft thick

Dsi Simonson Dolostone (Middle Devonian)--Dark-gray to tan, evenly laminated dolostone.
Finely crystalline, typically medium-bedded, rarely massive. Upper contact is placed at the
base of the first limestone bed. Forms resistant ledges. About 1,000 ft thick

Dse Sevy Dolostone (Middle and Lower Devonian)--Light-gray, medium-bedded dolostone
having a distinctive sugary texture, Rare sand grains are present in the upper quarter of the
unit. Upper contact is gradational and placed at the base of the first evenly laminated
dolostone bed, which coincides with the top of a dark-gray limestone bed having sand grains
and sand lenses. Forms resistant ledges. About 650 ft thick

SOoIf Laketown Dolostone (Upper and Middle Silurian) and Fish Haven Dolostone
(Lower Silurian and Upper Ordovician)--Laminated, sugary-textured, and silicified
dolostone. The upper quarter of this unit, equivalent to the upper part of the Laketown
Dolostone, consists of dark-gray silicified dolostone with numerous chert nodules and
lenses. The middle half of this unit, equivalent to the middle part of the Laketown
Dolostone, consists of thick-bedded to massive, light-gray, sugary-textured dolostone. The
basal quarter of this map unit, which includes the lower part of the Laketown Dolostone and
the Fish Haven Dolostone, consists of thin- to thick-bedded dolostone having light-gray and
dark-gray laminations. Upper contact is placed at the base of the first regularly bedded
dolostone bed, which is locally an intraformational conglomerate. Forms ledges and cliffs.
About 1,100 ft thick

O-€c Chokecherry Dolomite (Lower Ordovician and Upper Cambrian)--Limestone,
commonly dolomitized, with subordinate shale. Upper third consists of blue-gray, thin-
bedded, silty to sandy limestone which forms a prominent dip slope throughout the northern
Deep Creek Range. Underlain by dolomitized limestone interbedded with nonresistant shale
and siltstone. This is underlain by light-gray, thin- to medium-bedded, cherty dolomitized
limestone having distinctive flat-pebble conglomerate beds. Lower sixth of unit is thick-
bedded, medium- to dark-gray dolomitized limestone having abundant chert nodules and
lenses subparallel to bedding. Includes the Notch Peak Formation (Lower Ordovician and
Upper Cambrian) of McCollum and McCollum (1984), and is in part correlative with the
Pogonip Group (Middle and Lower Ordovician). Upper contact, placed at the base of the
first laminated dolostone bed, is an unconformity characterized by the absence of the
regionally persistent Eureka Quartzite (Upper and Middle Ordovician) and, to the north, the
upper part of the Chokecherry Dolomite. Maximum thickness about 1,050 ft

ol Orr Formation and Lamb Dolomite (Upper Cambrian)--Upper half consists of light-
gray, oolitic, shaley, thin-bedded limestone, which is irregularly dolomitized, and light-gray,
very thick-bedded dolostone. Two laterally continuous shale units are present near the top.
Lower half is dark-gray, oolitic, commonly cross-stratified, coarsely crystalline, thick-bedded
dolostone. Includes the Orr Formation and Lamb Dolomite of McCollum and McCollum
(1984). Upper contact is placed at the base of the first cherty limestone bed, which is
marked by a break in slope. Forms ledges and slopes. About 1,800 ft thick

<€1p Trippe Limestone and Pierson Cove Formation (Middle Cambrian)--Limestone
and dolomitized limestone. Upper half of unit is medium- to dark-gray, thin- to thick-
bedded shaley limestone, which in places is dolomitized. Laminated limestone is rare but
diagnostic of the upper half. Lower half of unit is thick-bedded to massive, dolomitized
limestone which is dark-gray with light-gray vugs, producing a mottled appearance.
Includes the Trippe Limestone and Pierson Cove Formation of McCollum and McCollum
(1984). Upper contact is placed at the base of the first thick-bedded, oolitic dolostone.
More resistant dolomitized limestone forms ledges and less resistant limestone forms
slopes. About 1,300 ft thick

€wh Wheeler Shale, Swasey Limestone, Whirlwind Formation, Dome Limestone,
Chisholm Shale, and Howell Formation (Middle Cambrian)--Interbedded shale
and limestone. Shale is olive-green to tan, calcareous, and commonly contains silt lenses.
Limestone is medium-gray, thin- to medium-bedded, oolitic, fossiliferous, and commonly
contains shale lenses. Includes the Wheeler Shale, Swasey Limestone, Whirlwind
Formation, Dome Limestone, Chisholm Shale, and Howell Formation as defined by
McCollum and McCollum (1984). Upper contact is placed below the first resistant, thick-
bedded, dolomitized limestone bed, and above a nonresistant shale unit. Forms prominent
ledges that alternate with slopes. Approximately 1,650 ft thick

€b Busby Quartzite (Lower Cambrian)--Dark-brown, thin- to thick-bedded quartz arenite and
subarkosic sandstone. Upper contact is placed at the base of the first limestone bed.
Equivalent to the upper half of the Pioche Shale as defined by McCollum and McCollum
(1984). Resistant cliff-former. About 450 ft thick

- Cabin Shale (Lower Cambrian)--Dark-brown to olive-green laminated shale and siltstone.
Upper third contains discontinuous sandstone lenses which are more numerous up section.
Upper contact is placed at the base of a prominent sandstone cliff. Equivalent to the lower
half of the Pioehe Shale as defined by McCollum and McCollum (1984). Forms slopes and
swales. About 500 ft thick

-€p Prospect Mountain Quartzite (Lower Cambrian)--Thick- to very thick bedded, light-
brown, fine- to medium-grained feldspathic quartz arenite. Ubiquitous cross stratification.
Upper contact is placed at a distinctive topographic break, which marks first appearance of
shale. Resistant cliff-former. About 3,000 ft thick

McCoy Creek Group (Late Proterozoic)--Interbedded quartzite, metasiltstone, schist, and
marble. Divided in descending order into six umits, G, F, E, D, C, and B (Woodward, 1965;
Rodgers, 1984)

Zmg Unit G--Laminated phyllite and metasiltstone. Phyllite is olive-green and purple, and
contains lenses of metasiltstone and minor quartzite. Upper contact is sharp and placed at
the base of the first thick-bedded vitreous quartzite bed. Forms slopes. About 300 ft thick

Zmf Unit F--Medium- to thick-bedded, vitreous, white quartzite containing lenses of pebble
conglomerate. Upper contact is sharp and placed at the base of the first phyllite bed. Forms
cliffs. About 1,200 ft thick

Zme Unit E--Interbedded olive-green and purple, rarely laminated phyllite, olive-green
metasiltstone, and tan to brown, silty quartzite. Upper contact is sharp and placed at the
base of thick-bedded vitreous quartzite bed. Forms ledges and slopes. About 1,300 ft thick

Zmd Unit D--Thick-bedded to massive, slightly feldspathic, brown vitreous quartzite containing
minor conglomerate lenses. Upper contact is gradational and placed at the top of the
uppermost laterally extensive, thick-bedded quartzite bed. Forms cliffs. About 1,200 ft
thick

Zmc Unit C--Thin- to medium-bedded, brown silty quartzite containing minor interbedded schist.
Upper contact is transitional over an interval of 20 ft to thick-bedded quartzite. Forms
ledges and slopes. About 1,450 ft thick

Zmb Unit B--Thin-bedded metasiltstone in the upper third of the unit and thin-bedded to massive
schist containing thin-bedded marble in the lower two-thirds of the unit. Upper contact is
gradational and placed at the base of the first medium-bedded quartzite bed. Forms slopes.
About 2,000 ft thick

“€Zu Prospect Mountain Quartzite (Lower Cambrian) and McCoy Creek Group
(Late Proterozoic), undivided
Trout Creek sequence (Late Proterozoic)--Interbedded quartzite, schist, diamictite, and
marble. Divided in descending order into seven units, 7, 6, 5,4, 3, 2, and 1 (Misch and
Hazzard, 1962; Rodgers, 1984)

7 Unit 7--Very thick bedded, light-brown, medium- to coarse-grained quartzite. Contains
lenses of conglomerate and rip-up clasts in the upper 1,300 ft. Upper contact is a fault that
is parallel to bedding. Resistant cliff-former. About 4,500 ft thick

Z16 Unit 6--Three distinct units: an upper unit of laminated siltstone and quartzite, a middle unit
of interbedded, thin- to medium-bedded quartzite and schist, and a lower unit of silver-gray
schist. Uppermost 100 ft consists of interbedded vitreous quartzite and laminated quartzite.
Forms ledges and slopes. About 4,000 ft thick

15 Unit 5--Interbedded metadiamictite, schist, and quartzite. Metadiamictite consists of grit- to
cobble-size clasts in a schistose matrix. Clast lithologies include quartzite, granite, gneiss,
schist, and marble. Schist is brown to black, generally massive but locally laminated.
Quartzite is commonly medium-grained, dark brown to gray, thick bedded, and laterally
continuous; it is locally pebbly, white, massive, and lensoidal. Upper contact is placed at
the top of the highest metadiamictite bed. Forms ledges and slopes. About 1,200 ft thick

Zi4 Unit 4--Thick-bedded to massive, light-brown quartzite and minor black schist. Upper
contact is placed at the top of a massive, 30-100-ft-thick cliff-forming quartzite bed. Forms
ledges. About 200-600 ft thick

Z13 Unit 3--Interbedded metasiltstone, quartzite, conglomerate, and subordinate schist and
metadiamictite. Quartzite and conglomerate are brown to gray, fine grained to pebbly, thick
bedded, and laterally continuous. Meta-diamictite consists of dominantly grit-sized, but also
minor pebble- and cobble-sized, clasts of quartzite, granite, gneiss, schist, marble, and
amphibolite in a dark-gray to brown schistose matrix. Upper contact is gradational and
placed at the base of the first medium-bedded, fine-grained, gray quartzite bed. Forms slopes
interrupted by low ledges. About 1,000 ft thick

12 Unit 2--Consists of an upper dark-gray to light-gray calcite marble and a lower white to
beige dolomite marble containing minor silicic lenses. Upper contact is a fault. Forms
ledges. About 150 ft thick

Ztl Unit 1--Black to dark-gray schist containing irregular quartzite laminations and one massive
quartzite bed. Upper contact is a fault at low angles to bedding. Intruded by and domed
upward by the Trout Creek stock. Unit is at least 120 ft thick

INTRUSIVE IGNEOUS ROCKS
Tdi Diabase (Tertiary)--Diabase dikes composed of clinopyroxene, plagioclase, homblende, and
minor magnetite. Intrude the Ibapah stock
Ti Ibapah stock (Eocene)--Monzogranite to granodiorite (Wallace, 1986). Composed of alkali

feldspar, plagioclase, quartz, biotite, and minor to trace amounts of sphene, magnetite,
garnet, apatite, monazite, allanite, and zircon. Locally, muscovite is a major constituent
(Wallace, 1986). Textures range from medium to coarse grained and equigranular to
porphyritic with alkali feldspar megacrysts. U-Pb analysis of zircon indicates an intrusive
age of 39+1 Ma (Miller and others, 1988)

TKt Trout Creek stock (Tertiary or Cretaceous)--Alaskite. Composed of quartz,
microcline, and minor to trace amounts of muscovite, garnet, magnetite, apatite, and zircon.
Locally, biotite is an important constituent. Equigranular, fine- to medium-grained, and
commonly aplitic; muscovite locally occurs in books as much as one inch in diameter

Tlgr Granite (Tertiary, Cretaceous(?), or Jurassic(?))--Granite stocks and sills composed of
variable proportions of alkali feldspar, plagioclase, quartz, and minor biotite and magnetite.
Sills consist of monzogranite from the Ibapah stock

am Amphibolite--Amphibolite sills composed of homblende, plagioclase, and minor quartz and
magnetite. Locally, garnet is present. Sills are foliated parallel to their intrusive contacts
with Trout Creek sequence unit 6 and McCoy Creek Group unit B
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STUDIES RELATED TO WILDERNESS

BUREAU OF LAND MANAGEMENT
WILDERNESS STUDY AREAS

The Federal Land Policy and Management Act (Public Law 94-579, October 21, 1976) requires the U.S.
Geological Survey and the U.S. Bureau of Mines to conduct mineral surveys on certain areas to determine
the mineral values, if any, which may be present. Results must be made available to the public and be
submitted to the President and the Congress. This report presents the results of geologic surveys of the
Deep Creek Mountains Wilderness Study Area (UT-050-020/UT-020-060), Tooele and Juab Counties, Utah.

INTRODUCTION

The Deep Creek Mountains Wilderness Study Area (UT-050-020/UT-020-060) comprises about 87
square miles in the Deep Creek Range of west central Utah, from Pleasant Valley on the south to the Pony
Express and Overland Stage Route on the north. The rugged, north-trending Deep Creek Range is cut by
cast-trending canyons, and elevations range from 5,200 ft along the eastern flank to 12,087 ft at Ibapah
Peak. The semiarid climate supports vegetation including bristlecone pine, pinyon pine, juniper, mountain
mahogony, and sagebrush, and animal life including eagles, hawks, grouse, lions, deer, and various reptiles
and rodents.

The wilderness study area is about 90 mi northwest of Delta, Utah, and about 75 mi south of Wendover,
Utah. The roads from these towns to the study area are paved for about 40 mi, but become gravel roads in
the valleys adjacent to the Deep Creek Range. Several dirt roads lead from the valleys up to the boundary of
the study area, but no maintained roads are present within the study area.

PREVIOUS STUDIES

Nolan's (1935) classic work in the Gold Hill district, at the north end of the Deep Creek Range,
established the Paleozoic stratigraphy used throughout the region. Misch and Hazzard (1962) and Nelson
(1966, 1969) first mapped the southern Deep Creeck Range and outlined the structure and stratigraphy of
Late Proterozoic rocks in that region. Bick (1966) made the first geologic map of the northern Deep Creek
Range and revised the Late Proterozoic stratigraphy of Misch and Hazzard (1962) and Nelson (1966).
Thomson (1973) assayed and mapped all known prospects and mines in the range, and Cadigan and others
(1979) focused on the mineral potential of the Ibapah stock in the central Deep Creek Range. Rodgers
(1984, 1987) mapped the southern Deep Creek Range, modified previous stratigraphic and structural
interpretations, and used radiometric dating to constrain the ages of orogenesis. Also, work by Woodward
(1965), Armstrong (1970), McCollum and McCollum (1984), and Wallace (1986) contributed to the
geologic understanding of the Deep Creek Range.

PRESENT STUDY

This geologic map is a compilation of mapping in the southern Deep Creek Range during the summers
of 1982 and 1983 (Rodgers, 1987), and of mapping in the northern Deep Creek Range during the summer
of 1986. Much of the fieldwork during 1986 involved field checking of the geologic map of the northern
Deep Creek Range by Bick (1966). Rodgers was assisted in 1986 by Paul Malan, who mapped the
geology north of 40° latitude (Malan, 1989) and made minor revisons of the work by Nolan (1935). The
present map was compiled in January, 1987 to serve as a geologic base for subsequent studies of the
mineral resource potential of the Deep Creek Mountains Wilderness Study Area.

GENERAL GEOLOGY
GEOLOGIC SETTING

Three major tectonic regimes have shaped the general geologic framework of western Utah. From late
Precambrian to Early Triassic time, a thick, extensive sequence of sedimentary rocks accumulated on a shelf
along the Cordilleran continental margin. From Middle Jurassic(?) to early Tertiary time, these rocks were
shortened in an east-west direction in response to compressive stresses generated in the back-arc region of
the Mesozoic Andean-type margin. Post-Eocene east-west extension along normal faults, coupled with deep
ductile attenuation, created the modern Basin and Range Province.

STRATIGRAPHY

A stratigraphic sequence of Late Proterozoic to Pennsylvanian rocks, with a composite thickness of
about 35,000 ft, is present in the map area (Rodgers, 1987). The lower half of this sequence consists of
interbedded diamictite, shale, siltstone, sandstone, and minor limestone of Late Proterozoic to Middle
Cambrian age. The diamictite is inferred to have accumulated in a glaciomarine setting (Misch and Hazzard,
1962; Christie-Blick, 1982), whereas the other lithologies most likely represent deposition in fluvial,
lagoonal, and shallow marine environments (Bick, 1966; Rodgers, 1984). These rocks, which constitute
the basal deposits of the Cordilleran miogeocline, are believed to have accumulated during rifting and rapid
subsidence of the continental crust along a newly formed passive continental margin (Stewart, 1972;

Armin and Mayer, 1983). The upper half of the stratigraphic sequence consists of interbedded limestone,
dolostone, shale, siltstone, and minor sandstone of Middle Cambrian to Pennsylvanian age. Middle
Cambrian to Upper Devonian rocks are dominately carbonates which accumulated on a slowly subsiding
shallow marine shelf, and they reflect the final stages of deposition in the Cordilleran miogeocline.
Mississippian and Pennsylvanian strata consist of limestone, shale, and siltstone, with clastic detritus
transported across a shallow marine shelf from sources to the west and the east.

Upper Paleozoic rocks in the Deep Creek Range are unconformably overlain by Oligocene ash-flow tuff,
andesitic flows, and volcaniclastic rocks, and Oligocene(?) to Holocene conglomerate, sandstone, and
mudstone. The volcanic rocks were derived from vents within a few tens of miles to the west of the map
area (Rodgers, 1987). The sedimentary rocks accumulated in locally developed alluvial fan, fluvial, and
lacustrine environments adjacent to the uplifted Deep Creek Range.

STRUCTURAL GEOLOGY, METAMORPHISM, AND PLUTONISM

Three different geologic domains are present in the Deep Creek Range: a weakly metamorphosed, west-

. dipping homocline of Late Proterozoic to Mississippian rocks in the northen Deep Creek Range, the 39

Ma Ibapah stock in the central Deep Creek Range, and extensively folded Late Proterozoic metasedimentary
rocks in the southern Deep Creek Range. These rocks record a protracted, discontinuous history of
deformation, metamorphism, and plutonism, which began in the Mesozoic, at least 73 Ma, and is still
happening today.

The oldest structure in the range is a cleavage (S1), which developed in Late Proterozoic mudstone
during chlorite-grade to gamet-grade regional metamorphism. It is a penetrative cleavage oriented at low
angles to bedding, and it consistently dips westward with respect to upright, horizontal bedding. The
cleavage is believed to have formed in deep-seated, horizontal mudstone during top-to-the-east, layer-parallel
shear (Rodgers, 1987).

Two faults may be associated with the formation of the S1 cleavage. The Birch Canyon fault in the
southern Deep Creek Range is parallel to bedding and separates the Trout Creek sequence from the McCoy
Creck Group. Structural fabrics and metamorphic assemblages appear to be similar both above and below
the fault, but as discussed in Rodgers (1984), the McCoy Creek Group may have accumulated west of the
Trout Creek sequence and was juxtaposed by east-directed thrusting. In the northen Deep Creek Range, the
Rocky Springs thrust fault separates Late Proterozoic and Cambrian rocks from underlying Cambrian to
Devonian strata. Fault striae, which might constrain the direction of movement, were not found, so its
kinematic history is poorly understood. Possibly the fault records east-west shortening along a lateral
ramp, but the fault is probably not correlative to the Birch Canyon fault (Bick, 1966) as evidenced by
contrasting Late Proterozoic facies in the footwall of each fault.

In the southern Deep Creek Range, the S1 cleavage is crenulated by a more widely spaced north-striking
cleavage (S2). S2 cleavage is axial planar to numerous north-trending folds which are parasitic to a map-
scale fold, the Water Canyon anticline (Nelson, 1966; Rodgers, 1987). This fold is recumbent, has a north-
trending fold axis and a subhorizontal axial surface, and closes to the west. The Water Canyon anticline
involves Late Proterozoic to Mississippian strata in the southern Deep Creek Range, and it is well-exposed
in the steep walls of Birch Creek canyon. To the north, the Water Canyon anticline is transected by the
Ibapah stock, and the rocks in the northern Deep Creek Range do not contain a crenulation cleavage or
parasitic folds; it is not clear whether or not this fold extends to the northern Deep Creek Range.

The Trout Creek stock, exposed at the east foot of the range, forms the core of a structural dome in
which bedding and the S1 and S2 cleavages dip away from the stock. Near the stock the S2 cleavage is
upgraded and is superimposed on dikes which radiate from the stock, indicating that emplacement of the
stock was synkinematic with S2 formation.

The Ibapah stock intrudes the country rock to the north and south along subvertical, east-striking
contacts. Emplacement of the stock occurred after S1 and S2 cleavage development, as evidenced by the
cleavages south of the stock that are partially overprinted within a contact aureole. Folding of the country
rock along the north and south contacts indicates that during emplacement, rocks in the northern Deep
Creek Range were moved downward and to the east relative to rocks in the southern Deep Creek Range
(Bick, 1966).

Rocks along the east flank of the Deep Creek Range, including the Ibapah stock and Late Proterozoic
metasedimentary rocks, typically are sheared, brecciated, and folded with a down-to-the-east sense of drag.
These structures reflect footwall strain near the Reilly Canyon fault (Bick, 1966), an east-dipping, low-
angle normal fault which is mostly buried beneath alluvium along the east flank of the range. The fault is
exposed in two places, near the mouths of Trout Creek canyon and Birch Creek canyon, where it separates
overlying lower Paleozoic strata from underlying Late Proterozoic rocks. Restoration of balanced cross
sections indicates a minimum of 4 mi of stratigraphic throw, and 7 mi of east-southeast-directed
displacement. The Reilly Canyon fault is similar in style and geometry to faults in the southwestern Deep
Creek Range, where, during progressive extension, initially high angle faults were rotated to low angles,
consequently tilting beds in the fault blocks (Rodgers, 1987). Rotation and differential uplift along the
Reilly Canyon fault and other similar low-angle normal faults in the range most likely resulted in about 40°
of westward rotation of the Deep Creek Range. Thus, prior to rotation, the Water Canyon anticline was
moderately overturned to the west, and the Rocky Springs thrust was an east-striking, south-dipping fault
which cut through subhorizontal footwall strata.

In the northern Deep Creek Range, Paleozoic strata are cut by east-striking, subvertical faults with
primarily dip-slip displacement, but the timing of displacement is not constrained. Also present are north-
striking, high-angle normal faults with minor slip, that offset low-angle normal faults. A high-angle
normal fault in Deep Creek Valley is inferred to be present on the basis of the apparent uplift of the range
with respect to the valley. It was located on the basis of an alignment of springs. The steep western flanks
of the range suggest that this range-bounding fault is the youngest structure in the map area, with
movement during the late Tertiary and Quaternary.

GEOCHRONOLOGY

40Ar/39Ar analyses of metamorphic hornblende from an amphibolite sill at the south end of the Deep
Creek Range yielded a weight-average plateau age of 73 Ma (Rodgers, 1987). Because textural relations do
not distinguish whether the hornblende formed during metamorphism associated with only S1 cleavage
formation or during metamorphism associated with both S1 and S2 cleavage formation,the age is best
interpreted as the minimum age of S1 formation and the maximum age of S2 formation.

Zircon from the Tbapah stock was analyzed using the U-Pb method and yielded a crystallization age of
3941 Ma (Miller and others, 1988), which is a minimum age for S2 formation because the contact aureole
of the Ibapah stock overprints the S2 cleavage. 40Ar/39Ar analyses of hornblende and microcline from the
stock are interpreted to indicate rapid cooling of the stock after emplacement to the initial argon retention
temperature of microcline (150°+20°C; Harrison and McDougall, 1982), followed by very slow cooling of
the stock until about 21 Ma, when microcline cooled below its final argon retention temperature
(110°+20°C). If cooling below 110°C was due to tectonic uplift through progressively colder geotherms,
the 21 Ma age corresponds to the approximate age of differential uplift and extension along the Reilly
Canyon fault (Rodgers, 1987). )

Muscovite from the Trout Creek stock was dated at about 28 Ma using the K-Ar (Armstrong, 1970) and
40Ar/39Ar (Rodgers, 1987) methods. This age is interpreted to be the minimum age of emplacement,
because emplacement was synkinematic with the S2 cleavage which is overprinted in the contact aureole
adjacent to the 39 Ma Ibapah stock.

SUMMARY

Late Proterozoic and Paleozoic rocks of the Deep Creek Range form a thick sequence which accumulated
in fluvial to shallow marine environments on a subsiding continental shelf. In the Late Cretaceous,
possibly earlier, deep seated Late Proterozoic strata were regionally metamorphosed and a cleavage formed in
mudstone, most likely accomodating east-directed translation of the entire stratigraphic sequence. Thrusting
along the Birch Canyon fault and Rocky Springs thrust may have occurred at this time. The geometry and
timing of these structures suggest they formed in the hinterland of the Sevier fold and thrust belt, coeval
with east-directed thrusting in central Utah (Armstrong, 1968; Lawton, 1985). Between 73 Ma and 39 Ma,
Late Proterozoic to Mississippian strata in the southern Deep Creek Range were folded into the Water
Canyon anticline, which may also reflect east-west shortening in the hinterland of the Sevier fold and thrust
belt. After emplacement of the 39 Ma Ibapah stock, possibly in the early Miocene, the Reilly Canyon
normal fault extended to a depth of about 9 miles and accomodated differential uplift and east-west extension
of the Deep Creek Range. Due to fault rotation, the entire range was tilted to the west during uplift.
Finally, late Tertiary and Quaternary uplift along normal faults produced the modern Deep Creek Range.
This fault geometry and timing is typical of the Basin and Range Province.
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