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I Holocene
"] Holocene and
Pleistocene(?)

| Holocene and
Pleistocene

I Pleistocene

~ QUATERNARY

- QUATERNARY(?)

Qal ALLUVIAL DEPOSITS (HOLOCENE)—Unconsolidated deposits of gravel, sand, and silt
in active stream channels and flood plains; thickness 0-6 m

TALUS DEPOSITS (HOLOCENE)—Coarse angular locally derived rock fragments; thick-
ness 0-6 m

ALLUVIAL FAN DEPOSITS (HOLOCENE)—Deposits of gravel, sand, and silt along
Wasatch front; mostly younger than high stand of Lake Bonneville; thickness 0-25
m

Qcs COLLUVIUM AND SLOPEWASH (HOLOCENE AND PLEISTOCENE?)—Deposits of boul-
dery sand and silt, in part lag from Tertiary deposits near Devils Gate Valley; thickness
0-10 m

LANDSLIDE DEPOSITS (HOLOCENE AND PLEISTOCENE?)—Incoherent deposits of loc-

SR ally derived debris of diverse character; thickness 0-30? m

Qb | DEPOSITS ASSOCIATED WITH LAKE BONNEVILLE (HOLOCENE AND PLEIS-

‘ ; TOCENE)—Deposits of cobbles, gravel, sand, and silt, formed mainly during high

stands of Lake Bonneville; thickness 0-60 m

- TERRACE DEPOSITS (PLEISTOCENE)—Gravel, sand, and silt in stream terraces graded

to high stand of Lake Bonneville. South of Mantua, includes terraces graded below

Bonneville level

OUTWASH(?) DEPOSITS (PLEISTOCENE)—South of Mantua, unsorted deposits com-
posed mainly of deeply weathered silt with abundant quartzite boulders; thickness 0-10
m

MORAINE(?) DEPOSITS (PLEISTOCENE)—Unsorted deposits composed of sand- and silt-
size debris with abundant, locally derived cobbles and boulders; thickness 0-30 m

Qu | SURFICIAL DEPOSITS, UNDIVIDED (QUATERNARY)

ALLUVIUM OF DEVILS GATE VALLEY (QUATERNARY?)—Divided into:
Qadu Upper member—Red to brown sandy clay and silt, probably derived from the Wasatch
Formation; lag gravels common; thickness 0-35? m

Lower member—Light- to dark-gray tuffaceous clay and silt, probably derived from the
Norwood Tuff; thickness 0-30? m

SURFICIAL DEPOSITS, UNDIVIDED (QUATERNARY AND TERTIARY)—Shown in cross
sections only

NORWOOD TUFF (LOWER OLIGOCENE AND UPPER EOCENE)—Pale-gray to greenish-
white, thin-bedded tuff, tuffaceous silt, and sandy tuff. Tuffs are extensively altered
to zeolites or bentonite. Commonly covered with black deeply cracked soil in areas
of poor exposure. In the type locality, about 35 km southeast of the mapped area,
unaltered tuff of this unit yielded K-Ar ages of 38.4, 38.3, and 36.9 m.y. on biotite,
sanidine, and glass, respectively (Evernden and others, 1964, recalculated to new
isotopic decay constants); thickness in this quadrangle 0.50? m; in type area may attain
500 m

TKwe | WASATCH AND EVANSTON(?) FORMATIONS, UNDIVIDED (EOCENE, PALEOCENE,
AND UPPER CRETACEOUS?)—Unconsolidated, reddish-brown-weathering, cobble
and boulder conglomerate. Clasts are mainly tan, greenish, and purple quartzite de-
rived from the Geertsen Canyon Quartzite (Cambrian) and late Precambrian quartzites.
Forms boulder-covered slopes that may be lag deposits in part; thickness 0-75 m

UPPER PLATE OF WILLARD THRUST

HUMBUG FORMATION (UPPER MISSISSIPPIAN) AND DESERET(?) LIMESTONE
(UPPER AND LOWER MISSISSIPIAN), UNDIVIDED—Upper part: medium- to thick-
bedded, medium- to coarse-grained, commonly carbonatic, tan to brown quartzitic
sandstone intercalated with medium-gray limestone and dolomite. Lower part: dark-
gray limestone and dolomite with abundant chert. Lower part at base includes a bed
of phosphate shale not everywhere exposed; thickness 800+ m

LODGEPOLE LIMESTONE (LOWER MISSISSIPPIAN)—Thin- to medium-bedded, finely
to medium-crystalline, medium- to dark-blue-gray, abundantly fossiliferous limestone;
locally contains small pods of black chert; thickness 230-275 m

HYRUM(?) DOLOMITE (UPPER AND MIDDLE DEVONIAN)—Medium-bedded, dark-gray
to black, coarsely crystalline to sandy dolomite, commonly with small lenses of black
chert; thickness 15-50 m

WATER CANYON(?) FORMATION (LOWER? DEVONIAN)—Finely crystalline, white to
very light-gray, thin-bedded to laminated, silty dolomite, contains rare fish plates; thick-
ness 15-50? m

LAKETOWN DOLOMITE (UPPER AND MIDDLE SILURIAN)—Medium- to thick-bedded,
very coarsely to medium-crystalline, light- to dark-gray, cliff-forming dolomite, with
scattered small lenses of white, tan, red, or black chert. Lowermost 45 m, interbedded
lead-gray and dark-gray dolomite; thickness 460? m

FISH HAVEN DOLOMITE (UPPER ORDOQVICIAN)—Thin- to medium-bedded, dark-gray
to black, coarsely to medium-crystalline dolomite, with abundant coarse bioclastic

grains and some small lenses of white or tan chert; fossils common throughout; thick-
ness 25-50 m

SWAN PEAK FORMATION (MIDDLE ORDOVICIAN)—Light-gray and tan to light-brown
quartzite, commonly with fucoidal markings and thin phosphatic layers; at base grades
into tan and olive-drab shale; thickness 10-75 m

GARDEN CITY FORMATION (MIDDLE AND LOWER ORDOVICIAN)—Light- to dark-
blue-gray, medium-bedded, coarsely to medium-crystalline, ledge-forming limestone
with abundant coarse bioclastic grains, and silty horizons and partings that give a net-
ted appearance; tan to blue-gray thin-bedded silty limestone and dolomite; minor black
chert lenses. Intraformational conglomerate common; thickness 250-370 m

ST. CHARLES LIMESTONE (UPPER CAMBRIAN) AND NOUNAN DOLOMITE (UPPER
AND MIDDLE CAMBRIAN), UNDIVIDED—Medium- to thick-bedded, coarsely to
medium-crystalline, light- to dark-gray-weathering, ledge-forming dolomite, locally with
small lenses of tan to white chert. Oolites and small white twiggy structures locally
abundant throughout; thickness 580 m

BLOOMINGTON FORMATION (MIDDLE CAMBRIAN)—In this area, divided into:

Calls Fort Shale Member—Tan to olive-drab shale with 3- to 5-cm ovoid lenses of light-
gray limestone interbedded with light- and dark-blue-gray limestone with intercalated
orange to brown silty limestone; intraformational conglomerate common throughout;
thickness 120-185 m

Unnamed limestone member—Upper part thin-bedded, finely to medium-crystalline, blue-
gray limestone with thin wavy partings of medium-gray silty limestone and light- and
dark-gray mottled limestone. Contains one or more 1- to 3-m beds of light-gray to
white laminated dolomite that forms prominent stratigraphic marker beds. Major part
of unit medium- to thin-bedded, medium-crystalline, locally oolitic, light- to dark-gray
and blue-gray limestone and dolomite, commonly with small white twiggy structures;
thickness 150-215 m

- Hodges Shale Member—Tan, brown, green, and greenish-blue siltstone, mudstone, and

shale; where massive, commonly shows conchoidal fracture. Thin interbeds and isolated

3- to 5-cm ovoid lenses of light-blue-gray limestone. Large black linguloid brachiopods

common throughout; thickness 135-145 m

- BLACKSMITH LIMESTONE (MIDDLE CAMBRIAN)—Medium- to thin-bedded, finely to
medium-crystalline, medium- to dark-gray and blue-gray dolomite and limestone; loc-
ally oolitic, especially near base; local tan to orange silt horizons throughout; thickness
210-245 m

- UTE LIMESTONE AND LANGSTON DOLOMITE, UNDIVIDED (MIDDLE CAMBRIAN)—
Medium- to thin-bedded, platy, commonly oolitic, finely to medium-crystalline, blue-
gray limestone interbedded with green, blue-green, and olive-drab shale and siltstone.
Siltstone locally includes small ovoid lenses of light-gray limestone. Underlain locally
by red-brown- to dark-weathering, coarsely crystalline dolomite as much as 8 m thick;
thickness 150-245 m
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Jurassic and Triassic rocks

Paleozoic rocks

Lower Proterozoic
and Archean rocks

GEERTSEN CANYON QUARTZITE (LOWER CAMBRIAN)—Medium- to thick-bedded,
medium- to coarse-grained quartzite with scattered zones of small pebbles; upper part
is white, gray, and light green, rarely feldspathic; lower part is streaked grayish purple
or pale green and may contain as much as 20 percent salmon-colored potassium
feldspar. Scolithus tubes very abundant in uppermost beds. Age assignment based on
K-Ar age of the underlying Browns Hole Formation; thickness 1,200 m

BROWNS HOLE FORMATION (UPPER PROTEROZOIC)—In this area, divided into:
Zbq Quartzite member—Fine-grained, well-sorted, white to pale-gray, vitreous quartzite;
thickness 35-85 m

Volcanic member—Comprises volcanic rocks ranging in composition from basalt or
andesite to trachyte. Includes gray-weathering, fine-grained basaltic flows and a vari-
ety of red to black, scoriaceous to amygdaloidal volcanic breccias, all locally re-
worked as volcanic conglomerate. K-Ar age of 570 m.y. obtained on basaltic
homblende from cobble of alkali trachyte in the adjoining Huntsville quadrangle
(Crittenden and Wallace, 1973); thickness 0-40 m

_ MUTUAL FORMATION (UPPER PROTEROZOIC)—Medium- to thick-bedded, medium-
to coarse-grained, locally pebbly, locally feldspathic quartzite in dark shades of purple,
grayish red, green, and brown; thickness 675-800 m

INKOM FORMATION (UPPER PROTEROZOIC)—Upper part very fine-grained, dark-
green sandstone underlain by laminated dark-green to olive-drab siltstone; lower part
contains lenses of silver- to gray-weathering tuff. These are best exposed on the ridge
about a kilometer south of Perry Reservoir; thickness 5-60 m

- CADDY CANYON QUARTZITE (UPPER PROTEROZOIC)—Medium-grained, medium-
to thick-bedded, vitreous quartzite. Colors are highly variable, ranging from white to
tan, gray, green, blue green, or purple; often striped or streaked. A dull liver brown
is particularly characteristic. Upper contact is commonly a hematite-stained shear zone
atop 5-6 m of cliff-forming, white, brecciated quartzite; thickness 300-500 m

PAPOOSE CREEK FORMATION (UPPER PROTEROZOIC)—Predominantly dark-gray to
olive-drab siltstone interbedded with thin, wavy, 5- to 10-mm beds of light-gray to
greenish-gray, fine-grained quartzitic sandstone. Distinguished by crumpled dikelets of
the fine-grained sandstone filling shrinkage fractures normal to bedding. Bedding sur-
faces show abundant mud cracks: North of Perry Canyon, includes medium-bedded,
brown-weathering, medium- to coarse-grained quartzite; thickness 230-460 m

Zke KELLEY CANYON FORMATION (UPPER PROTEROZOIC)—Thin-bedded, dark-gray to

black argillite, weathering to tan, dark gray, greenish gray, and silver; commonly has

alternating dark-gray and greenish-gray interbeds. Brown-weathering, limonite-stained,

chloritic lamprophyre dikes common in many places; thickness 180 m

- MAPLE CANYON FORMATION (UPPER PROTEROZOIC)—Upper part comprises two
beds of coarse-grained, pale-green to greenish-gray, arkosic quartzite, locally grading
into pebble or cobble conglomerate separated by a bed of olive-drab and green lami-
nated siltstone; near Perry Canyon includes a thin bed of mottled light- and dark-gray,
locally stromatolitic limestone; thickness 300-450 m

FORMATION OF PERRY CANYON, UNDIVIDED (UPPER OR MIDDLE PROTEROZO -
IC)—Divided into:

Sandstone member—Olive-drab to brown siltstone and fine-grained quartzitic sandstone,

and some dark-gray shale and mudstone. Exposures of varvelike dark-gray banded
siltstone common near base; thickness 900+ m

Diamictite member—Gray to black, tan- to gray-weathering diamictite with boulder- to
pebble-size quartzitic and granitoid clasts set in a black, medium- to fine-grained, sandy
mudstone. Minor pillow lava and thin-bedded limestone occur locally at or near base
of unit; thickness 0-500 m

Mudstone member—Massive black mudstone and sandy mudstone grading laterally into
black chloritoid slate with scattered cubes of pyrite; includes lenses 100 m long by
20 m thick of reworked or slumped pebbly diamictite on the west slopes of Willard
basin; thickness 500-1000 m
FACER FORMATION, UNDIVIDED (LOWER PROTEROZOIC)—Primarily quartzite, phyl-
lite, and sericite, muscovite, and chlorite schist. Age based on K-Ar and Rb-Sr ages
determined on schis tose and igneous components. Unit defined and described in
greater detail by Crittenden and Sorensen (1980). Divided into:

Quartzite member—Medium- to thick-bedded, white to very pale-gray, vitreous, cliff-form-
ing quartzite; intercalated with fine- to coarse-grained muscovite schist and locally in-
truded by thin (less than 1 m) tourmaline-bearing pegmatites. Such rocks on ridge
west of Perry Reservoir yielded Rb-Sr dates on muscovite of 1,660+50 and 1,580
+50 m.y. (Crittenden and Sorensen, 1980); thickness 400+ m

Fuchsitic quartzite member—Light- to apple-green quartzite; color due to presence of
fuchsite (chromian mica) deposited along vague fractures subparallel to bedding; thick-
ness 1-2 m

Schist and phyllite member—Grayish-green and grayish-purple siltstone and mudstone
ranging in metamorphic grade from phyllitic sediments to sericite and chloritoid schist;
includes coarsely spotted chloritoid schist. Near mountain front locally contains a few
small wisps of metamorphic biotite; thickness 400 + m

Dolomite member—Light-gray- to dark-brown-weathering, dark-gray, coarsely crystalline
dolomite; occurs as massive bodies enclosed by schist; may be of hydrothermal origin;
thickness 20 + m(?)

Diorite member—Fine-grained hornblende diorite dikes exposed near Facer Creek; thick-
ness 10-40 m. Hornblende yielded K-Ar date of 1,681+12 m.y. (Crittenden and
Sorensen, 1980)

Xfcg—?'. Conglomerate member—Tectonically flattened cobble- to boulder-size clasts, mainly of

g white to very pale-gray quartzite, set in sparse medium- to dark-gray matrix; scattered

exposures in and northeast of Willard basin; thickness 5-10 m

x
ey

Leucocratic gneiss—Sheared bodies of quartz and microcline with minor sericite and mus-
covite. Locally intercalated with quartzite and schist and grades into these rocks to
south. Mapped locally on mountain front north of White Rock; thickness uncertain

Pegmatite—Massive bodies of quartz-plagioclase pegmatite mapped locally in the vicin-
ity of White Rock; thickness uncertain

Vein quartz—Massive, locally cliff-forming outcrops of nearly pure-white vein quartz;
forms outcrops at White Rock and nearby. Surrounded by large areas of landslide
deposits :

LOWER PLATE OF WILLARD THRUST

MAXFIELD LIMESTONE (MIDDLE CAMBRIAN)—Thin- to medium-bedded, finely crystal-
line, medium- to dark-gray and medium- to dark-blue-gray, ledge-forming limestone
and dolomite. Includes minor amounts of olive-drab shale, reddish-gray silty limestone,
and rusty-brown-weathering dolomite; thickness 275 m

OPHIR FORMATION (MIDDLE CAMBRIAN)—Light-brown to greenish-brown and olive-
drab micaceous shale and siltstone with locally abundant worm tracks and linguloid
brachiopods. Lower 16 m may include brown-weathering silty sandstone and ferrugin-
ous dolomite, locally glauconitic; thickness 30-40 m

TINTIC QUARTZITE (MIDDLE AND LOWER CAMBRIAN)—Coarse- to medium-grained,
medium- to thick-bedded quartzite with locally abundant cross bedding indicative of
eastward derivation; upper part generally white or tan; lower part is more darkly col-
ored in grayish-red and purple hues and is commonly arkosic. Base of unit may be
marked by a thin zone of deep-red conglomerate; top of unit gradational into the
Ophir Formation; thickness 365-430 m

FARMINGTON CANYON COMPLEX (LOWER PROTEROZOIC)—Medium- to coarse-
grained quartz monzonite gneiss composed of quartz, plagioclase, and alkali feldspars
in about equal amounts with minor biotite and ferrohastingsite hornblende. U-Pb dat-
ing of zircons and Pb-Sr dating of whole rocks indicate that the quartz monzonite
was intruded about 1,790 m.y. ago (Hedge and others, 1983). May include lenses
of gneiss and schist derived from sedimentary rocks of Archean age. South of Ogden,
the complex consists mainly of gneissic metasedimentary rocks that may be as old
as 3,000 m.y. into which the quartz monzonite and numerous masses of pegmatite
were intruded (Bryant, 1979, 1980; Hedge and others, 1983). Unit is locally cut by
numerous ptygmatically folded quartz veins generally 1 to 5 cm thick and by:

- Plagioclase-hornblende amphibolite dikes—Dark-greenish-black dikes a few meters to 100

m long and as much as 20 m wide

- Pegmatite dikes

APPROXIMATE CONTACT — Dotted where concealed

IfLT_: FAULT, SHOWING DIP — Dashed where approximately located; dotted where concealed.
Bar and ball on downthrown side. Arrows in cross section indicate direction of relative
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teeth on upper plate. Arrow shows direction and amount of dip
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