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Studies for Students No. 10,
Geologic Guide to Provo Canyon
and Weber Canyon,
Central Wasatch Mountains, Utah

James L. BAER
J. KerTH RiGgey
Geology Department
Brigham Young Untversity
Provo, Utah 84602

INTRODUCTION

Few field trips offer the variety and quality of geologic fea-
tures as does one through Provo Canyon and Weber Canyon.

All rock systems except the Ordovician, Silurian, and possi-
bly the Devonian are exposed. Igneous, sedimentary, and meta-
morphic rocks are available for field examination, with a wide
variety of sedimentary rocks dominating the exposures. Igneous
rocks, both intrusive and extrusive, are found in the Park City
complex. An excellent, high-grade, metamorphic sequence
dominates the core of the Wasatch Mountains through Weber
Canyon.

Several structural features are also evident. The area is on
the eastern edge of the Basin and Range Province, with the
Wasatch Fault zone delineating the eastern margin. High-angle
faults of similar character are also found farther to the east, but
they have less displacement. Thrust faults are also present but
are much less evident. Features associated with these thrusts
can be seen particularly well along Provo Canyon and the east-
ern part of Weber Canyon. The dynamic movements of thrust-
ing have also folded Paleozoic and Mesozoic rocks into several
small folds along the thrust belt. Rocks in one such fold pro-
duce oil in the Pineview field. Prominent angular uncon-
formities are easily seen in several places along the field-trip
route. In each case flat to slightly tilted Tertiary rocks overlie
folded Mesozoic and Paleozoic rocks.

Physiographically the field-trip area is principally a dissected
upland topography. Mountain ranges are separated by relatively
nartrow, north-south-trending valleys, such as Heber and
Rhodes Valleys. East-west topography is dominated by the
Uinta structural trend. Faults bound most of the valleys. Sever-
al terrace levels are evident along the Provo and Weber River
drainages.

Glacial features are evident in the upper mountain peaks.
Alpine glacial erosional and depositional features are found on
Mount Timpanogos and other high parts of the Wasatch
Mountains and in the Uinta Mountains. Lake Bonneville, 2 gla-
cial lake, has many depositional features well displayed at the
mouth of Weber Canyon.

GEOLOGIC HISTORY

Major geologic events that have affected the area occurred
in the following sequence, as outlined by L. F. Hintze (1973).

Precambrian—Thick sequences of sedimentary rocks,
mostly sandstones, dominate the Uinta area; Pre-
cambrian metamorphic rocks exposed along the front
of the Wasatch Range are more than 1 billion years
old. It is thought all the exposed metamorphic rocks

along the field-trip route are on thrust plates and
were originally several miles to the west.

Early Paleozoic—Miogeosynclinal sediments dominate
the Cambrian through Devonian periods. Great
thicknesses of limestone, shale, and sandstone ac-
cumulated in the area west of the Wasatch Moun-
tains, but thinner sections accumulated in eastern
parts of the state during these times. A Lace Devon-
ian-Early Mississippian uplift in the area allowed
much of the Devonian, Silurian, and Ordovician rock
to be stripped away.

Late Paleozoic—Rocks of late Paleozoic age are largely
marine, miogeosynclinal rocks that have been sub-
sequently thrust eastward to their present positions.
Great thicknesses of carbonates and sandstones with
some phosphorites are found in this sequence. Rocks
of late Permian age have been eroded from much of
the area. This uplift and erosion at the end of the Pa-
leozoic is evident not only in this area, but world-
wide. Rocks of the late Paleozoic are generally very
fossiliferous. The structural influence of the Uinta
Mountains began in the Late Devonian and continues
through the present.

Early Mesozorc—Triassic and Jurassic rocks are margin-
al marine sedimentary rocks, with deposits represent-
ing shallow-water environments dominating. Broad
tidal flats and marginal marine marshes with sand
dunes and deltas are evident in the Triassic section.
Jurassic rocks were largely marine, with the Twin
Creek Limestone and associated evaporites developing
in an isolated basin. These basins were filled gradually
by deltaic sediments. A major orogenic event began
in the Jurassic. This event, called the Nevadan oro-
geny, most likely the result of plate interaction to the
west, caused a mountain chain to develop in Nevada,
California, Idaho, and other states and provinces. The
orogenic belt as expressed by thrusting, moved gradu-
ally eastward. This faulting continued at least
through the late Mesozoic and probably into the early
Cenozoic. Several major plutons developed in western
North America during the early phase of chis later
orogeny, which we call the Sevier orogeny.

Late Mesozoic—Rocks of late Mesozoic age indicate a
subtropical environment, with deltas building out
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FIGURE 1.-Index map. Letter “P” marks location of Pineview oil ficld.
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FIGURE 3.—Stratigraphy in Provo Canyon-Heber area (chart 23, Hintze 1973).
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FIGURE 29.-Stratigraphy of Weber Canyon-Uinta Mountain area (chare 13, Hintze 1973).
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FIGURE 47.-Stratigraphy of Weber Canyon (chart 9, Hineze 1973).
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Weber River swings toward the north. Ben Lo-
mond Peak and other high peaks of the Wasatch
Mountains are visible toward the north. These moun-
tains are part of thrust fault slices of Paleozoic and
Precambrian rocks. The froneal part of the delta is
still exposed to the south but is terminated toward
the north where the Weber River has widened its

floodplain.

RIVERDALE EXCHANGE. Access roads lead
northward toward Ogden and southward toward Salt
Lake City and Interstate 15. EXIT HERE FOR
ACCESS TO SOUTHBOUND INTERSTATE 15.
Northbound traffic continues ahead through the in-
terchange. Beyond the bridge the road climbs from
the Weber River floodplain onto the western part of
the delta through which it has cut. The upland is
gravel-capped silt at the Provo level.

Bridge provides an excellent view toward the east
of the Wasatch Mountains, over the flat benchlands
of the Weber River delta, to the V-shaped canyon of
the river through the range. Higher levels of Lake
Bonneville have notched wave-cut terraces into the
Precambrian rocks of the front. Bedded rocks of the
peaks are in fault slices.

JOIN INTERSTATE HIGHWAY 15, north-
bound, toward western Ogden. END OF ROAD
LOG.

ALTERNATE ROUTE 1: MIDWAY TO THE HOMESTEAD AND

AROUND
NORTHWESTERN PART OF THE VALLEY
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INTERSECTION OF UTAH 113 WITH
UTAH 224 IN DOWNTOWN MIDWAY (mile
22.8 of main route). Turn westward along Main
Street in Midway toward The Homestead and
Wasatch Mountain State Park.

City Hall of Midway, a distinctive half-timbered
structure, built of what the local people call “pot-
rock.” Potrock is tufa quartied from cones and sheets
in the vicinity of the town.

Sharp turn toward the north onto 200 West
Street.

Sharp turn toward the west. At intersection with
200 North Street, remain on Utah 224.

Cross Snake Creek and climb to the west onto
terraces associated with the creek, at the eastern base
of the oak-covered hills of Weber Quartzite. Older
homes on the west side of the creek are stuccoed pot-
rock or bare potrock, typical of structures built in the
late 1800s by the Swiss population.

View over Heber Valley to the east. Most of the
low, rounded hills within 2 mile or two to the east
and northeast are rufa cones associated with springs
along the west side of the valley.

SIDE ROAD TO THE HOMESTEAD, an inn.
Continue on Utah 224. The high cone east of the
road at The Homestead (fig. 67) is one of the most
prominent tufa cones in the valley and was built by a
thermal spring which was active until water was di-
verted to the swimming pool at the inn.

Low cones to the west (figs. 68, 69) in the imme-
diate vicinity of the road are active springs. Turn left,

FIGURE 59.-Diagram of slope failure by mudflow. Mudflows are common in certain Tertiary units in the valley.
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18.8 Exit off Interstate 80 onto the Alternate U.S. 89
at Wanship.
189 CROSS THE BRIDGE OVER ALTERNATE

U.S. 189 IN WANSHIP. End of alternate route. Re-
join the main route at mile 58.5.
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