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Geology of the Fairview Lakes Quadrangle:
Sanpete County, Utah*

GARY G. OBERHANSLEY
Texaco
1570 Grant Street
P.O. Box 2100
Denver, Colorado 80201

ABSTRACT.—The Fairview Lakes Quadrangle is located in the northern Wasatch
Plateau. The eastern third of the quadrangle is included in the northern
Wasatch Plateau coalfield, which has considerable reserves in the Blackhawk
Formation.

Approximately 1,050 m of Late Cretaceous and Early Tertiary rocks are ex-
posed. The oldest exposed unit is the Blackhawk Formation, which accumu-
fated in floodplain and coastal plain environments thac once bordered the Man-
cos Sea. These sediments were derived from Cretaceous Sevier orogenic uplands
to the west. Thick sandstone and conglomerate of the Castlegate Sandstone and
thick sandstone and minor interbedded shale and conglomerate of the overlying
Price River Formation accumulated in the subsiding foredeep basin. Varicgated
mudstone and fluvial sandstone of the North Horn Formation were deposited
on castward extending Cretaccous-Tertiary floodplains. Nonmarine limestone
and thin layers of coal occur in the lacustrine middle part of the formation.
More extensive lacustrine development is recorded in the Flagstaff Limestone.

Regional uplift in middle to late Tertiary time elevated the area of the
Wasatch Plateau and formed the Wasatch Monocline. High-angle normal faults
and grabens developed with nearly notth-south trends, possibly a result of salt
removal from Jurassic beds at depth and collapse of the overlying units or of ba-
sin-and-range faulting. The largest of these fault systems is the Gooseberry Gra-
ben, which has approximate displacement of 350 m on the downdropped cen-
tral block.

Faulting in the castern part of the quadrangle has resulted in drainage diver-
sion in Flat Canyon and Brooks Canyon. Beheaded canyons and barbed tributary
drainage are well shown.

Late Pleistocene (Pinedale) valley glaciers eroded well-developed cirques
and produced glacial moraines in a few northeastward-draining canyons and in
the high southern valley of the Gooseberry Graben.

Land surface instability is primarily confined to slopes underlain by the
North Homn Formation. The steepness of slopes and the material upon which
roads, reservoirs, and homes are built need to be taken more into consideration
in future land management.

INTRODUCTION

The eastern third of the Fairview Lakes Quadrangle is in-
cluded in the northern Wasatch Plateau coalfield and contains
important coal reserves in the Blackhawk Formation. This part
of the coalfield is expected to gain more importance as the de-
mand for coal increases and as the easy-to-mine reserves in
other areas are depleted.

Interest in possible perroleum accumulations in the
Wasatch Plateau increased after discovery of natural gas in Car-
bon and Emery Counties. It resulted in drilling on two struc-
tures within the quadrangle, neither of which was productive
in the Cretaceous section tested. However, lower formations
that produce east of the plateau remain untested and may be of
significant value.

Although the southwest part of the quadrangle had been
mapped previously by Pashley (1956), as part of his study of ge-
ology of the western monoclinal flexure of the Wasatch
Plateau, no recent detailed mapping of the Fairview Lakes
Quadrangle had been done. An interest in coal and in possible
petroleum and natural gas in this area prompted this more de-
tailed investigation of the geology in the quadrangle.

Location and Accessibility

The Fairview Lakes Quadrangle lies entirely within the
Wasatch Plateau in Sanpete County, central Utah. The central
part of the quadrangle is approximately 22 km east of Fairview,
which is in the northern Sanpete Valley, about 86 km south-
east of Provo, Utah, on U.S. 89 (fig. 1).

An extensive network of maintained and unimproved roads
branching from Utah 31, which cuts across the southwestern
part of the quadrangle, covers the mapped area. However, be-
cause the area is at high elevations, road access into remote
areas off the main highway is possible only during summer and
carly fall months after the heavy snowfall has melted and roads
have dried out. Permission to cross private land must be ob-
tained from local owners.

Field Methods

Fieldwork began in June and was completed by September
1979. Faules, stratigraphic contacts, and other features were
plotted on aerial photographs at a scale of 1:15,000. Stratigra-
phic sections were measured with a 15-m tape. A Brunton com-
pass and Abney level were used for determination of bedding
attitudes and slope angles. The Wentworth scale was used for
grain and clast size, and the rock-color chart, published by the
Geological Society of America, was used as a standard color
guide.
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FIGURE 1.—Index map of Fairview Lakes Quadrangle.
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Fossils were collected to help in determining age relation-
ships and environments of deposition from each formation, but
they came principally from the Flagstaff Limestone and the
North Horn Formations. Samples of the Flagstaff Limestone
were collected from several sites in the area. These sites were
evaluated as possible sources of limestone for construction ag-
gregate, road metal, and raw material for manufacture of rock
dust. Samples were submitted to the Utah Geological and Min-
eralogical Survey for analysis.

Previous Work

The southwest part of the Fairview Lakes Quadrangle was
mapped in reconnaissance fashion by Pashley (1956). The re-
gion to the east of the quadrangle was mapped by Spieker
(1931). Stratigraphic nomenclature of the area is based upon
early studies by Spicker and Reeside (1925). Some revisions
were made by Spieker (1946) and Fisher, Erdmann, and Reeside
(1960).

Walton (1955) published a regional study on the Wasatch
Plateau gas fields and outlined the major faults and folds of the
Wasatch Plateau. His reconnaissance study included the Fair-
view Lakes area.

Spicker and Billings (1940) studied the effects of Pleisto-
cene glaciation on the Wasatch Plateau. Godfrey (1978) did a
reconnaissance survey of surface instability on the Wasatch
Plateau.
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STRATIGRAPHY

General Statement

Rocks exposed in the Fairview Lakes Quadrangle total ap-
proximately 1,050 m and consist mostly of sandstone, con-
glomerate, limestone, mudstone, and shale. The exposed stra-
tigraphic section includes from the Upper Cretaceous
Blackhawk Formation to the Paleocene Flagstaff Limestone
(fig. 2). A few coal beds occur in both the North Horn and
Blackhawk Formations, but only in the Blackhawk Formation
are they of economic importance. Local freshwater lakes depos-
ited nonmarine limestone within the North Horn Formation,
whereas later extensive lake development resulted in deposition
of the Flagstaff Limestone.

Quaternary deposits include morainal material of late
Pleistocene glaciation, and Holocene deposits of colluvium, al-
luvium, alluvial fans, and landslide debris.

Cretaceous System
Blackhawk Formation

The Blackhawk Formation was named by Spieker and Ree-
side (1925, p. 443) for exposures near the Blackhawk coal mine
on the eastern front of the Wasatch Plateau near Hiawatha.
There the formation consists of interbedded sandstone, mud-

stone, shale, and coal and occurs between the underlying Star
Point Sandstone and the overlying Castlegate Sandstone.

The Blackhawk Formation is extensively exposed along the
east side of the Wasatch Plateau, and eastward into the Book
Cliffs region (Doelling 1972, p. 4). The formation is also ex-
posed on the western flank of the Wasatch Plateau, for ex-
ample, in the canyon berween Spring City and Mt. Pleasant
and farther south in Twelve Mile Canyon and Salina Canyon
(Pashley 1956, p. 13). The area of outcrop in the Fairview
Lakes Quadrangle is in canyons cut into the flat upland east of
the Gooseberry Graben in the eastern part of the quadrangle
(fig. 19).

In the Fairview Lakes Quadrangle, the Blackhawk Forma-
tion is commonly covered with soil and slope wash, with only
occasional thick, resistant sandstone beds exposed. The forma-
tion is almost entirely concealed by soil and alluvium near the
bottom of the prominent eastern wall of the Gooseberry Gra-
ben. The best exposure of the formation within the quadrangle
is in the canyon of Gooseberry Creek in section 29, T. 12 §, R.
6 E, but even this outcrop is restricted to scattered sandstone
beds along the canyon walls and in the bottom of the creck.

No section was measured of the Blackhawk Formation be-
cause of its poor exposure. The formation is well exposed, how-
ever, in canyons south and east of the mapped area. A section
was measured by Pashley (1956, p. 19-25) on the north canyon
wall of South Fork of Cove Creck in the SW 14, NW 4, sec-
tion 35, T. 14 8, R. 5 E, Huntington Reservoir Quadrangle,
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FIGURE 2.-General stratigraphic column of rocks exposed within Fairview
Lakes Quadrangle.
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ing faults, as representing a zone transitional between the Colo-
rado Plateau and Basin and Range Provinces.

For the most part, rocks of the quadrangle are broken by
high-angle normal faults, such as those which define the
Gooseberry Graben. Smaller faules split from, or trend parallel
to, the main faults and form small horsts, grabens, and anti-
thetic systems.

A structural contour map of the quadrangle (fig. 13), con-
toured on the top of the Blackhawk Formation, provides a pic-
ture of fault displacement and also shows an anticlinal nose
with a westward plunge in the northwest part of the quad-
rangle, and a synclinal nose with a westward plunge in the
middle of Gooseberry Graben. These are gentle structures and
are not obvious on the surface.

Gooseberry Graben

The Gooseberry Graben is defined by a series of high-angle
normal faults that have helped to produce the major north-
south trending Gooseberry Valley in the Fairview Lakes Quad-
rangle. The graben is bounded on the west side by the West
Gooscberry Fault and on the east by the East Gooseberry Fault.
The deepest trough of the graben is bordered on the east by
the Fairview Lakes Fault and on the west by the West Goose-
berry Fault. At the head of Flat Canyon, the East Gooseberry
Fault swings to the southeast and no longer helps define the
main trough. The Gooseberry Graben terminates immediately
south of the Fairview Lakes Quadrangle. North of the quad-
rangle, the graben loses its expression where the boundary
faults begin to die out. Each of the major faults will be treated
separately on following pages.

The faults forming the Gooseberry Graben, along with the
Cottonwood Ridge Fault, are superimposed on the gently west-
ward-dipping Tertiary rocks of the Wasatch Plateau. Strata on
both sides of the graben continue to maintain a regional strike
to the northeast and low dips to the west, which suggest that
the Gooseberry Graben is an extensional feature, possibly a col-
lapse feature. Stokes (1956, p. 790) concluded that the complex
fault zones of the Wasatch Plateau are related to the tensional
features of the Wasatch Monocline and possible extension per-
mitted by solution of the salt-bearing Jurassic rocks underlying
Sanpete Valley. Runyon (1977, p. 75) and Hawks (1980, p. 27)
recognized structural complexities due to the growth and col-
lapse of salt structures in the Indianola Quadrangle and in the
Cedar Hills area, respectively. However, faulting on the plateau
is of a different structural style and may be more related to ba-
sin and range extensional faulting.

Frontal Fault

The Frontal Fault was described by Pashley (1956, p. 62) as
a high-angle normal fault that separates the nearly horizontal
beds east of the fault from the steeper dipping beds of the
monocline to the west. The Frontal Fault was traced by Pashley
(1956, p. 83) from the north wall of Oak Creek, in the Fair-
view Lakes Quadrangle, southward for about 20 km to Pleasant
Creek in the Huntington Reservoir Quadrangle. In the Fair-
view Lakes Quadrangle, the Frontal Fault is mappable from the
south wall of Spring Creek to the north wall of Oak Creck and
it generally trends N 20° W,

The trace of the fault was mapped at an abrupt change in
slope of forested North Horn beds, at the change from nearly
horizontal outcrops to more steeply dipping beds of the North
Horn Formation and Flagstaff Limestone, and at the abrupt
termination of cliffs of Castlegate Sandstone in Cottonwood
Canyon below the level of Utah 31. The westward termination

of the outcrop belt of Price River and Castlegate beds by the
Frontal Faule is also evident near the bottom of Oak Creek
Canyon in section 21, T. 13 S, R. 5 E. The best exposure of the
fault is on the north wall of Oak Creck where beds of light
gray Flagstaff Limestone have been dropped down against red
mudstones of the North Horn Formation.

The western block of the Frontal Fault is dropped down
with a stratigraphic throw of about 172 m in Cottonwood Can-
yon. In the Huntington Reservoir Quadrangle, along the
South Fork of Cove Creck, Pashley (1956, p. 83) estimated 437
m of displacement. This suggests that the fault dies out a few
kilometers north of the Fairview Lakes Quadrangle.

Antithetic Faults

Most faults west of the Frontal Fault within the quadrangle
are antithetic, all downthrown on the east. The only exception
to this is a small horst that is well exposed in a roadcut in Cot-
tonwood Canyon in the SE %4, NE %, section 33, T. 13 §, R. 5
E. There, massive sandstones of the Price River Formation have
been upthrown against lacustrine units of the North Horn For-
mation. Displacements on each of the bounding faults along
the horst are at least 65 m.

An antithetic fault west of the small horst is here named
the Maple Fork Fault. This fault, together with the Frontal
Fault, forms a small graben that is expressed well by a broken
profile on both ridges overlooking Cottonwood Canyon. At
the head of these ridges, Flagstaff Limestone is well exposed
and abuts the North Horn Formation along the Frontal Fault.
The Maple Fork Fault is traceable southward from the north
wall of Cottonwood Canyon to the south ridge of the canyon,
where it splits into two faults. From there, both faults are map-
pable to the south wall of Spring Creek. Displacement of the
Maple Fork Fault is about 50 m on the north wall of Cotton-
wood Canyon, based on offset of the Flagstaff Limestone. The
Maple Fork Fault trends nearly parallel to the Frontal Fault.

An additional antithetic fault is exposed in Flagstaff beds
immediately west of the Maple Fork Fault, and drops part of
the Flagstaff Limestone down to the east. The fault is probably
responsible for the bend along Cottonwood Canyon near the
mouth of Maple Fork. Because the latter fault curs only Flag-
staff beds, displacement was not estimated.

These antithetic faults were probably formed by extensional
strain produced by steep westward flexure of the Wasatch
Monocline.

Cotronwood Ridge Faule

A high-angle fault is well expressed on Cottonwood Ridge
where the Flagstaff Limestone, which overlies the North Horn
Formation and caps the ridge, is downdropped to the east. The
Cottonwood Ridge Fault was mapped from the east wall of
Qak Creek, in the NE 4, section 15, T. 13 S, R. 5 E, south-
ward to the SE %, section 2, T. 14 S, R. 5 E. The trend of the
faulr is about N 12° W. Along the north wall of Cottonwood
Canyon, at the intersection of sections 22, 23, 26, and 27, T. 13
S, R. 5 E, the faule contact is well exposed in a roadcut of Utah
31 (fig. 14). Two other exposures of the fault occur. One is in
the SE %, NE Y4, section 2, on the southeast side of the high
peak where Flagstaff Limestone is downdropped against the
North Hotn Formation (fig. 15), and the other is in the NW
Y4, SE %, section 2, T. 14 S, R. 5 E. There the fault trace cuts
across two small cirques on the northeast side of the high peak,
where Flagstaff Limestone is dropped down, on the east,
against North Horn beds, on the west.
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graben. They also concluded that the northern valley of Goose-
berry Creek and Japanese Creek constituted the headwaters of
Huntington Creek and that these streams initially flowed
southeastward through Brooks Canyon. Eastward-directed bar-
bed drainage of westward-flowing tributaries in Brooks Canyon
in the NE %, section 17 and in the NW %4, section 16, T. 15
S, R. 5 E, suggest that the stream flow was once to the south-
cast, but that now the stream flow is in the opposite direction
into Gooseberry Creek (fig. 17).

Glaciation

Spieker and Billings (1940) were the first to report on ex-
tensive Pleistocene glaciation of the Wasatch Plateau and to
recognize the role glaciation had in landform development
within the quadrangle. Evidences of mountain glaciation with-
in the study area include cirques, U-shaped valleys, morainal de-
posits, kettles, and tarns. The most impressive development of
glacial phenomena within the quadrangle is the series of termi-
nal moraines at the southern end of the Gooseberry Graben.
These moraines were deposited in a broad preglacial valley, and
lobate deposits were produced by stillstands of each of 2 succes-
sion of receding glaciers. Four stages of retreat are represented
by terminal, recessional, and lateral moraines and are designated
as 1 to 4, in order, on the geologic map (fig. 19). The north-
facing cirque that marks the principal head of the glacier of
Gooseberry Valley is mappable on the north side of Utah 31,
immediately south of the quadrangle border. Other small cir-
ques occur on the west valley wall and once contributed to the
flow of ice down upper Gooseberry Valley to near Fairview
Lakes. The farthest advance of the ice was about 4 km down
the valley from the cirque wall. The main cirque is approx-

imately 395 m wide and about 10 to 15 m deep. The widest
part of the glaciated valley is 1.6 km. Terminal moraines are
from 10 to 20 m thick, indicating that the ice sheet was at least
that thick. Lateral moraines along the east wall of the valley
suggest a possible thickness of ice of about 25 m.

Two other small cirques and associated morainal deposits
are located west of the highway on the northeast front of the
high peak in section 2, T. 14 §, R. 5 E, southwest of Fairview
Lakes. These cirques fed only one small glacier that advanced
northward at least 455 m. Both cirques are about 150 m wide
and about 10 m deep. Only three advances of ice from these
cirques are recognized in the morainal matetial, which is more
than 5 m thick.

Boulger Canyon was once occupied by a glacier that flowed
down the canyon and dammed the lower part of Flat Canyon
with morainal debris 10 to 20 m thick. The ice sheet started at
the head of the canyon, in section 6, T. 14 S, R. 6 E, and
flowed down the canyon for at least 4.8 km, carving a spec-
tacular U-shaped valley. This valley is over 200 m wide and, as
suggested by the height of the lateral moraines above the valley
floor, the tongue of ice was almost 35 m thick. A southern
tributary, which heads in SE %, section 5, T. 14 §, R. 6 E, was
also occupied by a glacier and added to the flow of ice down
the main canyon.No well-defined cirque was developed in this
area. The morainal material deposited against the north wall at
the mouth of Flat Canyon blocked the passage of Flat Canyon
Creek and forced the stream to the north wall where it has
since cut a narrow gorge. The lowest terminal moraine is
pocked by a few waterfilled kettles. At least four different
stillstands of the ice front are documented by terminal and re-
cessional moraines within the canyon.
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The headwaters of Little Swens Canyon were also glaciated.
A well-developed citque about 455 m wide and 65 m deep was
formed at the head of the canyon. The glacier advanced about
1.4 km down the canyon and formed four distinct deposits of
morainal debris. A small tarn is located below the cirque wall
in the NW 14, SE %4, section 20, T. 13 S, R. 6 E.

Each of the glaciers, except for the small one west of Fair-
view Lakes, produced lakes dammed behind a terminal or reces-
sional moraine. These lakes are now artificially enlarged by con-
structed dams.

Other well-developed cirques are located on the north- and
east-facing slopes of the highland east of the Gooscberry Gra-
ben. Spieker and Billings (1940, p. 1190) ateributed the absence
of cirques on similar high ridges to the east to lower precipi-
tation. Degraff and Zsiray (1978, p. 214) reported a predicted
precipitation distribution only slightly greater in the west-
ernmost high ridges than in eastern ones and concluded that
the primary citque distribution is the result of airflow patterns
and slope aspects, with the amount of precipitation a secondary
factor. The principal cirque areas still accumulate more snow
than do other areas during the winter months, and these snow
banks are the last to melt during the summer.

Spicker and Billings (1940, p. 1174) assigned a Wisconsin
age to the glaciation in the Wasatch Plateau. The freshness of
the morainal material and virtually unaltered surfaces of the
moraines were given as evidence.

Knoll (1977) did a composite chronology of glaciation in
the Lemhi Range, Idaho, and compared it to chronologies from
northwestern Montana, northeastern Utah, and central and
western Wyoming. Although no mention was made of glacia-
tion in the Wasatch Plateau, the description of glacial advances
and distribution and condition of morainal material suggests a
Pinedale age for glaciation in the Wasatch Plateau.

In the Lemhi Range, four to cight Pinedale glacial advances
were recognized from morainal deposits (Knoll 1977, p. 209).
The terminal morains occupy canyon floors from mouths to
cirques and display little dissection. Soil on the surface of the
morainal material is not fully developed, and surface boulder-
frequencies are high, with limestone blocks common.

Richmond (1964) reported that Pinedale glaciation of
Little Cottonwood and Bell Canyons in the Wasatch Moun-
tains is represented by three deposits of glacial till.

Richmond’s (1962, p. 57-58) work in the La Sal Mountains
of Utah included Quaternary deposits of glacial origin. He de-
scribed the Beaver Basin Formation, which correlates with the
Pinedale glaciation to the north, as having formed two end
moraines in the upper parts of some of the high canyons, at an
average elevation of 3,130 to 3,240 m. The Beaver Basin mo-
raines are described as relatively small with little weathering of
the till. These moraines form sharp, distinct ridges with steep
slopes and average 13 m thick. Kettles are common on some of
the end moraines. They appear similar to those in the Fairview

Lakes _Quadranglc.

Land Surface Instability

Surface instability is a problem within the Fairview Lakes
Quadrangle. As mentioned previously, only a few small land-
slides were separately mapped in the quadrangle, but active land
slippage is quite common. Such movement should be taken
into consideration in future land use management. Effects of
instability on roads, dams, and summer homes need to be
considered.

Slopes underlain by the North Horn Formation are un-
stable because mudstones of the formation become highly plas-

tic when wet by rain or melt water. The north-facing slopes are
generally more unstable, even though they are usually covered
by forest. The Price River Formation also contains mudstone
units, and slope instability increases as the proportion of mud-
stone increases.

Active slumping occurs along Utah 31 in upper reaches of
Cottonwood Canyon where the road crosses the North Horn
Formation. During spring runoff and after rainstorms, small
mudlfows form above roadcuts and hill slopes and often cover
parts of the road. Because of them and occasional slumping of
the road itself, much maintenance is required during the wetter
parts of the year.

The Fairview Lakes and Boulger Reservoir are artificially
enlarged by dams built upon glacial moraines. Although the
moraines are generally stable, most of the morainal deposits are
composed of North Horn material, and numerous seeps result
from elevated water levels within the reservoirs. They increase
the hazard of slumping and possible destruction of the dams.
Water-filled kettles and seeps suggest that the moraines are be-
coming increasingly saturated.

The Lower Gooseberry Reservoir and the Beaver Dam Res-
ervoir have been built on the valley floor which is underlain by
the North Horn Formation. These dam sites are relatively
stable because of their low topography. Because of the unstable
nature of the North Horn Formation when it becomes wet,
the possibility of danger to these dams should not be over-
looked. Ruins of a previous dam immediately northwest of the
Lower Gooseberry Reservoir is evidence for this. This dam
washed out in the early 1900s in response to a rapid increase of
water depth in the reservoir produced by an intense rainstorm.

Other areas of concern about slope stability are identifiable
where summer cabins are being built on steep hill slopes. Creep
is active along steep hillsides and is recognized by the sharp
bends in tree trunks near the base of trees. The steepness of the
slopes and the bedrock material upon which they are built need
to be taken into consideration. Godfrey’s (1978) report dis-
cussed land surface instability on the Wasatch Plateau.

ECONOMIC GEOLOGY

Coal

Coal is the main economic deposit in the Wasatch Plateau,
and the Blackhawk Formation is the important coal-bearing
unit in the area. The eastern third of the Fairview Lakes Quad-
rangle lies within the Wasatch Plateau coalfield. The western
extent of this coal field is effectively terminated by the East
Gooseberry Fault, which drops the coal below presently eco-
nomically recoverable depths.

A few thin coal beds are exposed within the quadrangle in
the upper part of the Blackhawk Formation and in the lacus-
trine unit of the North Horn Formation, but they have little
economic potential. All the important thicker beds lie within
the lower one-third of the Blackhawk Formation. The thick
coal beds are all in the subsurface, with 350 to 500 m of over-
burden in the bottom of the canyons east of the Gooseberry
Graben, and more than 1,150 m of overburden in the Goose-
berry Graben. West of the graben, the estimated overburden is
approximately 1,100 m along the ridge top and 525 m immedi-
ately east of the Frontal Fault, in the bottom of Cottonwood
Canyon and Oak Creek.

The only reasonable area of possible coal recovery is in the
castern third of the quadrangle, east of Gooseberry Graben.
Doelling (1972, p. 224) reported that in this area at least 60
million potentially recoverable tons are present on leased
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Regional uplift in middle to late Tertiary time raised the
block from which the Wasatch Plateau has been produced and
formed the Wasatch Monocline. High-angle normal faules were
later superimposed on the gently dipping beds of the plateau
and developed north-south trending horsts and grabens. Faults
near the monocline were formed by tensional strain of the
monocline flexure, whereas faults that produced the Goose-
berry Graben and related blocks are possible collapse features re-
sulting from removal of salt from Jurassic beds in Sanpete Val-
ley. A more favorable explanation attributes the structure of
the plateau, with its northward-trending faults, as representing
a zone transitional between the Colorado Plateau and Basin
and Range Provinces. A structural contour map, drawn on the
top of the Blackhawk Formation, provides a picture of fault
displacement and broad folds.

Brooks Canyon and Flat Canyon were beheaded by faulting
that has diverted headwaters of upper Gooseberry Creek and
upper Huntington Creek into lower Gooseberry Creek—pro-
ducing excellent examples of barbed drainage and dry valley
heads.

Late Pleistocene (Pinedale) valley glaciers eroded into high-
lands and spread recessional and ground moraines in a few
northeast-draining canyons and at the head of the high south-
ern valley of the Gooseberry Graben.

Land surface instability is a potential hazard in areas under-
lain by the North Horn Formation, particularly where that eas-
ily mobilized unit is exposed on steep slopes.

Additional paleontologic and stratigraphic study of the
North Horn Formation would be of importance in interpreting
stratigraphy at the Cretaceous-Tertiary boundary and in estab-
lishing facies relations within the formation. Carbonate petrolo-
gy and paleontology of the Flagstaff Limestone also would be
of interest at the section measured in the quadrangle. A more
detailed study of glaciation might be of importance in correlat-
ing the Pleistocene history of this area to other glaciated areas
within the region.

APPENDIX
Measured Sections

Flagstaff Limestone (section 1)

The section was measured ac the head of Dry Creck. Best exposures are in
the gully in SW Y%, SE Y4, section 33, T. 12 §, R_ 5 E. The rocks are exposed
on steplike terraces in the wash because of interbedded resistant limestone, and
softer mudstone and shale. This is the best exposure of che lower contact and
the rocks of the formation in the study area.

Thickness (meters)

Unic Description Unit  Cumulative
34 Covered slope and top of hill, probably mudstone.  10.0 80.6
33  Limestone, medium dark gray, weathers yel-
lowish gray, finely crystalline to micritic, few
gastropods and pelecypod shell fragments;
thin bedded, forms ledge. 1.0 70.6
32 Covered slope, probably mudstone. 34 69.6
31 Limestone, pale yellowish brown, weathers
dark yellowish orange, micritic, rare shell
fragments; weathers blocky and forms ledge. 1.8 66.2

30 Limestone, olive gray, weathers orangish gray,
finely crystalline, abundanc whole and broken
gastropods and pelecypods; thin bedded with
thin shaly parting, undulatory bedding sur-
faces, weathers blocky and forms ledge. 3.1 64.4

29

28
27

26

25

24
23

22

21

20

19

18

17

16

15

14

Calcareous mudstone, light gray, weathers
same, finely crystalline, abundant gastropod
shells although lower limestone bed has few-
er shell fragments, splintery weathering;
forms reentrant; interbedded with two very
thin limestone beds that are mottled dark
medium gray to olive gray, weathers light or-
ange gray.

Covered slope.

Limestone, olive gray, weathers grayish or-
ange, micritic, some whole gastropods; thin
bedded with shaly partings, weathers blocky,
forming a series of small ledges; upper lime-
stone ledge contains limestone rip-up clasts
and shell fragments ac its base.

Limestone, medium dark gray, weathers light
gray, finely crysalline; chin bedded wich
shaly parting, weathers blocky and forms a
ledge, a few whole gastropods and limestone
interclasts; lower 2.0 m, calcareous mudstone,
medium gray, form reentrant.

Limestone, pale yellowish brown mottled to
olive gray, weathers grayish orange, micritic,
a few gaseropod shell fragments and ostra-
cods; weathers blocky and forms a ledge.

Mudstone, same as unit 17; reentrant former;

Limestone, olive gray, weathers yellowish
gray, micritic with a few whole gastropods
and shell fragments; thin bedded with shaly
partings, undulatory bedding surfaces, weath-
ers blocky, forms ledge; trace fossils (lateral
burrows) on bedding surface; lower third of
unit largely covered by alluvium.

Limestone, dark yellowish brown, weathers
grayish yellow, micritic with a few whole gas-
tropods and shell fragments; coquina of ostra-
cods on bedding surface in middle limestone
bed; thin bedded, separated by very thin shale
beds, undulatory bedding surfaces, weathers
blocky.

Calcareous mudstone (marl), light olive gray,
weathers light gray; splintery weathering,
forms reentrant below limestone ledge; lower
half covered by alluvium.

Limestone, medium dark gray, weathers yel-
low gray, finely crystalline, blocky weath-
ering, forms ledge; very fossiliferous with
abundant gastropod and pelecypod shells.
Mudstone, light olive gray, weathers same
color, calcareous, splintery, forms reentrant
below limestone bed of unit 19, contains a
few small gastropods.

Limestone, olive gray, weathers light olive
gray, micritic, very few shell fragments; upper
5 cm coquina of gastropod and pelecypod
shells; thin bedded with shaly partings be-
tween beds, undulatory bedding surfaces;
lower 0.5 m covered by alluvium.

Mudstone, medium gray, weathers lighe gray,
calcareous, splintery weathering, forms reen-
trant below overlying unic 18 limestone.
Limestone, olive gray, weathers light olive
gray, micritic, contains a few shell fragments;
thin to medium bedded with very thin shaly
partings and undulatory bedding surfaces,
weathers blocky, forms ledge.

Limestone, light olive gray, weathers light
yellow, slightly mottled to darker gray, micr-
itic, a few shell fragments and ostracods;
weathers blocky and forms ledge, thin to me-
dium bedded.

Limestone, sandy, light olive gray, weathers
same, fine crystalline wich small micritic in-
terclasts, fine grain sand grains of quartz,
slightly mottled to darker gray; weathers
blocky, ledge forming.
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13 Limestone, light olive gray, weathers yellow-
ish gray, finely crystalline, lowest bed very
fossiliferous with whole gastropods and
clams, and associated shell fragments; upper
bed has fewer fossils; thin bedded with shaly
partings and undulatory bedding planes. 1.2 34.2

12 Limestone, light olive gray, weathers yellow-
ish gray, micritic, a few shell fragments and
whole gastropods; thin to medium bedded
with shaly partings between the beds, undula-
tory bedding surfaces, weathers in large
blocks, ledge former. 23 33.0

11 Mudstone, brownish gray, weathering yellow-

ish gray; splintery weathering forming

reentrant. 0.2 30.7
10 Mudstone, medium gray, weathers light gray;

splintery, forming reentrant with upper lime-

stone bed; upper meter limestone, very light

gray, weachening same, micritic; few small

shell fragments and ostracods, some quartz

sand grains, low ledge former. 1.6 30.5

9 Limestone, medium dark gray, weathers yel-
lowish gray, finely crystalline with abundant
gastropod shell fragments; weathers in blocky
fragments, thin bedded with thin shaly part-
ings of 2- to 3-cm-thick medium gray shale
and mudstone, ledge forming, undulatory
bedding surfaces. 1.2 28.9

8 Limestone, silty, medium gray, weathering
light gray, weathers splintery; small sandstone
channel filling, same color as silty limestone,
occurs near top of unit and thins laterally in
both directions, composed of fine-grained
quartz, calcareously cemented; upper 0.2 m
limestone, light yellowish gray, micritic;
weathers same, blocky and splintery weath-
ering, shoulder forming. M 13 27.7

7 Limestone, yellowish® gray, weathers same,

micritic; weathering to blocky fragments. 3.7 26.4
6 Limestone, silty, light gray, weathers same;

chippy and splintery weathering, slope

forming. 2.9 227
$ Limestone, silty, greenish gray, weathers light
gray; both splintery and blocky weachering. 3.1 19.8

4 Limestone, yellowish gray, weathers same,
micritic with a few fine sand grains; weathers
blocky, forms small shoulder. 29 16.7

3 Silestone, calcareous, light brownish gray,
weathers pale yellow; massive, weathers to
splintery  fragments, nonresistant  slope
ormer. 6.3 13.8

2 Silestone, calcareous, light brownish gray,
weathers pale yellow; massive, weathers splin-
tery, mostly covered by alluvium, 7.5 7.5

Base of exposed Flagstaff Limestone—top of North
Horn Pormation

1 Top 4 m of North Horn Formation siitstone,
mottled dusky red and grayish orange, weath-
ers pale red; friable, forms slope.
Total thickness of the exposed Flagstaff
Formation. —
80.6

North Horn Formation, Price River Formation, and Castlegate Sandstone (section 2),

The section was measured up Cottonwood Canyon, starting from stream
level at the bottom of the canyon, and continuing in the NW %, SW %, NE
W, section 33, T. 13 §, R, 3 E, where the Castlegate Sandstone forms steep led-
ges and a cliff. From there the section continues through the Price River For-
mation, wtih units measured in roadcuts along the highway crossing into the
NE U, section 33, NW U4, section 34, and the SW %, section 27, T. 13, R.
E, The section continues in roadcuts along the highway through the North
Horn Formation, crossing into the NE 1, section 27 and SW 4, section 23, T.

13 8, R. 5 E. The upper contact is covered and was based on the top of an area.

of mudstone slumping immediately below an exposure of Flagstaff Limestone,

Unit

Description

Top of the North Horn Formation and base of the
Flagstaff Limestone.

123

122

121

120

119

118

117

116
115

114

113

112
111

110

109
108

107

105

Covered slope, area of slumping, probably
mudstone and thin beds of sandstone.

Sandstone, pale yellowish orange, weathers
same, very fine grained, both calcite and
limonite cement; massive, weathers knobby;
forms shoulder; poorly exposed.

Mudstone, variegated dark reddish brown,
pale red, and pale greenish yellow, weathers
light brownish gray, slightly calcareous; very
crumbly; forms slope; partly covered.

Covered slope, probably mudstone.

Sandstone, very pale orange to pale yellowish
orange, weathers dark yellowish orange, me-
dium to fine grained, both calcite and limo-
nite cement; thick bedded, cross-bedded,
forms high ledge.

Siltstone, very pale orange, weathers same;
crumbly, partly covered; upper part forms
small reentrant.

Sandstone, same as unit 110; partly covered;
forms low shoulder and slope.

Covered slope, probably mudstone.

Covered slope, except for upper meter which
is sandstone, yellowish gray, weathers same,
fine grained, calcite cement; massive; forms
low ledge.

Sandstone, grayish orange pink to grayish or-
ange, weathers pale yellowish orange, very
fine grained, calcite cement; thin bedded,
massive; forms low ledge.

Siltstone, variegated moderate reddish brown
and dusky yellow, weathers grayish orange;
massive; forms slope; partly covered.

Covered slope, probably mudstone.

Sandstone, light yellowish gray, weathers yel-
lowish orange, medium grained, quartz are-
nite, both calcite and limonite cement; thin
bedded, cross-bedded; forms low ledge and
shoulder.

Sandstone, light yellowish orange, weathers
same, fine grained, calcite cement; massive,
medium bedded; forms ledge.

Covered slope, probably mudstone.

Sandstone, very pale orange, weathers pale
yellowish orange, medium to fine grained,
quartz arenite, calcite cement, friable; mas-
sive, thick bedded; interbedded with two thin
mudstone beds, based on covered slopes that
form steplike ledges on sandstones; lower
sandstone, grayish orange, weathers same, fine
grained, both calcite and limonite cement;
massive; forms ledge and slope.

Covered slope, probably mudstone,

Sandstone, grayish orange, weathers same,
fine grained; thinly bedded, interbedded with
very thin mudstone bed, variegated light yel-
lowish green and grayish red purple; forms
shoulders and slope,

Mudstone, varicgated light yellowish green,
grayish red purple, weachers light brownish
gray, slightly calcarcous; weathers crumbly
and splintery. Interbedded with two very thin
sandstone beds, same as unit 104; forms
slope.

91

Thickness (meters)

Unit

49.4

2.0

4.5
21.9

7.0

2.6
13.2

6.6

11

42
5.2

1.5

2.3
7.2

8.7
4.1

08

3.6

Cumulative

546.4

497.0

495.0
490.5

468.6

461.6

460.6

444.8

438.2

437.1
4329

427.7

426.2
423.7

416.5
407.8

403.7

402.9



92

104

103

102

Sandstone, pale yellowish orange, weathers
grayish yellow, very fine grained, calcite ce-
ment; massive, weathers knobby; forms
shoulder.

Mudstone, pale greenish yellow, weathers
grayish yellow, slightly calcareous; weathers
crumbly; forms slope; partly covered.

Sandstone, yellowish gray, weathers very pale
orange, very fine grained, calcite cement, thin
bedded, channeled; forms low ledge.

Fault, downdropped on the east side, approximate
displacement—55 m.

101
100
99

98

97
96
95

94

93
92

91
90

89

88
87

86

85
84

83

Mudstone, same as unit 99
Sandstone, same as unit 98

Mudstone, light gray, weathers very light
gray, calcareous; splintery and crumbly
weathering; forms slope.

Sandstone, grayish yellow, weathers pale
greenish yellow, fine grained, calcite cement;
thin bedded, very thin interbedded mudstone
and siltstone beds, channeled, small mud-
stone chips near base of sandstone channels;
forms shoulder.

Covered slope, probably mudstone; slumped.
Limestone, same as unit 94.

Shale, carbonaceous, abundant coaly plant
fragments, gastropod and pelecypod shell
fragments; weathers splintery, interbedded
with a few thin coal beds, 8 ¢m to 10 ¢m
thick; forms slope.

Limestone, silty, medium gray, weachers light
olive gray, micritic, coaly plant fragments and
impressions, abundant ostracods, few gastro-
pod fragments; thin bedded, undulatory bed-
ding surface; forms ledge.

Covered slope, probably shale or mudstone.

Sandstone, medium gray, weathers grayish or-
ange, very fine grained, calcareously ce-
mented, abundant fine coaly fragments and
root impressions; thin bedded, cross-bedded,
thickens eastward to cross-bedded channeled
sandstone, weathers blocky; forms low ledge.

Limestone, same as unit 89.

Covered slope, probably mudstone, shale, and
limestone; slumping.

Limestone, medium gray, weathers light yel-
lowish gray, micritic, abundant gastropod and
pelecypod shell fragments, some ostracods
and coaly plant fragments; thin bedded, un-
dulatory bedding surface, weathers blocky;
forms low ledge.

Covered slope, probably mudstone.

Sandstone, grayish orange, weathers pale yel-
lowish orange, very fine grained, calcite ce-
ment, few coaly fragments at base; thin bed-
ded, undulatory bedding surface; forms low
ledge.

Siltstone, yellowish gray, weathets light yel-
lowish orange, calcite cement, abundant coaly
fragments; massive; forms shoulder.

Covered slope, probably mudstone.

Sandstone, moderate yellowish brown, weath-
ers dark yellowish orange, fine grained, both
limonite and calcite cement; cross-bedded,
channeled; forms ledge.

Mudstone, light olive gray, weathers pale
olive; crumbly weathering; forms slope.
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397.3

395.5

389.1

388.5
3335
3325

330.0

3288
325.7
3134

313.0

308.0
306.8

302.6
301.6

2995

285.2

283.7

275.8

2754
2751

2729

2709

82

81

80

79

78

77

76

75

74

73
72

71

70

69

68

67

66

65

64
63
62
61

Mudstone, medium dark gray, weathers me-
dium light gray, abundant coaly fragments;
weathers crumbly and splintery; forms slope.

Siltstone, pale yellowish brown, weathers
grayish yellow green, abundant plant impres-
sions; interbedded with very thin mudstone
beds, same as unit 79, forms low shoulder.

Limestone, silty, olive gray, weathers pale
olive, micritic, abundant whole gastropods,
few ostracods and fish scales; weathers
blocky, undulatory bedding surface; forms
low ledge.

Mudstone, medium gray, weathers light gray,
abundant planc fragments; weathers splintery;
forms slope.

Sandstone, grayish orange, weathers grayish
yellow, very fine grained, calcite cement; thin
bedded, channeled, weathers blocky; forms
low ledge.

Mudstone, medium gray, weathers light gray;
splintery weathering; interbedded with very
thin limestone, micritic, silty, abundant gas-
tropod shell fragments, few ostracods, plant
fragments and fish scales; forms slope.

Limestone, silty, grayish yellow, weathers
same, abundanc coaly plant fragments, gastro-
pod and pelecypod shell fragments; weathers
knobby; forms shoulder.

Shale, carbonaceous, abundant coaly plant
fragments, few shell fragments, weathers
splintery; forms slope.

Sandstone, yellowish gray, weathers grayish
orange, very fine grained, calcite cement;
massive, thin bedded, weathers blocky; forms
low ledge.

Covered slope, probably mudstone or shale.

Shale, carbonaceous, abundant coaly plant
fragments, very thin coal beds; weathers
splintery; two thin interbedded calcareous
silestones, 0.2 m thick, medium gray, weath-
ers light gray, abundant coaly plant frag-
ments; forms slope and low shoulders.

Mudstone, light yellowish orange, weathers
yellowish orange, abundant plant fragments;
weathers crumbly, forms slope.

Siltstone, calcareous, pale yellowish brown,
weathers same, abundant coaly plant frag-
ments; weathers blocky; forms low ledge.

Shale, carbonaceous, abundant coaly plant
fragments, very thin coal beds; weathers
splintery; forms slope.

Covered slope, probably mudstone or shale;
slumped.

Sandstone, grayish yellow, weathers pale yel-
lowish orange, fine grained, calcite cement;
thick bedded, cross-bedded, channeled, mud-
stone chips at base of channel fills; forms
ledge.

Mudstone, light olive, weathers grayish yel-
low green; weathers crumbly and splintery;
bone fragment (10 cm long) found on
weathered surface, may be float from above;
forms slope.

Sandstone, light yellow gray, weathers same,
very fine grained; thin bedded; forms low
ledge.

Covered slope, probably mudstone.
Sandstone, same as unic 50.
Covered slope, probably mudstone; slumped.

Mudstone, dark greenish yellow, weathers
pale olive; weathers splintery; forms slope.
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Sandstone, light gray, weathers grayish yel-
low, very fine grained; thin bedded, weathers
blocky; forms low ledge.

Limestone, silty, light gray, weathers grayish
yellow; weathers knobby; forms shoulder.

Covered slope, probably mudstone; slumped.

Mudstone; greenish gray, weathers same, cal-
careous; weathers crumbly; forms slope.

Sandstone, same as unit 48.

Mudstone, greenish gray, weathers same, cal-
careous; splintery and crumbly weathering;
forms slope.

Sandstone, light bluish gray, weathers light
yellowish gray, very fine grined, calcite ce-
ment; channeled, mudstone chips near base
of channel fills, weathers blocky; forms ledge.

Mudstone, same as unit 51.
Sandstone, same as unit 50.

Mudstone, variegated light olive gray and
light brownish gray, weathers yellowish gray,
slightly calcareous; weathers crumbly; forms
slope, partly covered.

Sandstone, light gray, weathers grayish yel-
low, very fine grained, calcite cement; thin
bedded, channeled, undulatory bedding sur-
face, weathers blocky; forms low ledge.

Covered slope, probably mudstone; stumped.

Sandstone, grayish yellow, weathers same;
very fine grained, calcite cement; cross-bed-
ded, channeled, thins laterally in both direc-
tions, undulatory bedding surface, mudstone
chips at base of sandstone; forms ledge.

Covered slope, probably mudstone; slumped.

Siltstone, light gray, weathers same; crumbly
weathering; forms slope.

Mudstone, variegated pale olive and pale red-
dish brown, weathers light olive gray, slightly
calcareous; weathers crumbly; forms slope.

Sandstone, grayish yellow, weathers very pale
orange, very fine grained, calcite cement; thin
bedded; forms low ledge.

Covered slope, probably mudstone; slumped.
Mudstone, same as unit 39.

Mudstone, yellowish gray, weathers very pale
orange, slightly calcareous; weathers crumbly,
forms slope.

Sandstone, light gray, weathers grayish yel-
low, very fine grained, calcite cement; cross-
bedded, channeled, thins laterally in both di-
rections, mudstone chips at base of sandstone,
weathers blocky, forms ledge.

Mudstone, variegated grayish pink, dark yel-
lowish orange, pale red purple, weathers gray-
ish orange, slightly calcareous; weathers
crumbly and splintery; forms slope; partly
covered.

Sandstone, light gray, weathers grayish yel-
low, very fine grained, calcite cement; cross-
bedded, channeled, thins laterally in both di-
rections, mudstone chips at base of sand-
stone; forms ledge.

Sandstone, as in unit 36 but interbedded with
thin mudstone beds, as in unit 35, forms low
ledges and reentrant.

Sandstone, yellowish gray, weathers grayish
orange, very fine grained, calcite cement,
some coaly fragments and mudstone chips at
base of sandstone, friable; thin bedded, un-
dulatory bedding surface, weathers blocky;
forms low ledge.

0.5

0.2
6.3

1.0
0.5

3.0

L5
5.1
13

21

1.4
5.7

2.6
3.5

2.4

4.0

0.6
10.8
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4.1

2.5

8.6

3.0

0.4

0.8

219.1

218.6
218.4

2121
211.1

210.6

207.6
206.1
201.0

199.7

198.6
196.2

190.5
187.9

184.4

182.0

178.0
177.4
166.6

164.2

160.1

157.6

149.0

146.0

145.6

35

Mudstone, variegated pale reddish brown,
grayish yellow green, moderate yellow,
weathers pale red, slightly calcareous; weath-
ers crumbly and splintery; forms slope.

Top of the Price River Formation and base of the
Norch Horn Formation.

Total thickness of the North Horn

Formation

Top of the Price River Formation and base of the
North Horn Formation.

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

Sandstone, very pale orange, weathers moder-
ate orange, fine grained quartz arenite; thick
bedded, cross-bedded; forms ledge.

Covered slope, probably mudstone, wich part-
ly exposed lower sandstone like that of unit
32, and an upper sandstone, finer grained.
Sandstone, yellowish gray, weathers grayish
orange/pink, fine-grained quartz arenite;
thinly bedded, grading upward to a siltstone
of the same color; forms ledge.

Mudstone, light olive gray, weathers light
gray, slightly calcareous; weathers splintery;
forms slope.

Sandstone, same as unit 29 but interbedded
with minor mudstone, variegated light olive
and pale brown, weathers light olive gray,
slightly calcareous; forms ledges and slope.
Sandstone, yellowish gray, weathers grayish
orange, fine to medium grained, mostly
quartz with a few dark mineral gnins, cal-
careous cement; thick bedded, cross-bedded,
mudstone rip-up chips near base of cross-
beds; forms ledge.

Mudstone, partly covered, yellowish gray;
forms slope.

Sandstone, yellowish gray, weathers the same,
fine grained; thin bedded, forms small ledge.
Sandstone, light yellowish gray grading to an
upper mottled siltstone, same color as unit
25.

Mudstone, variegated olive gray to pale
brown, weathers light orange; weathers splin-
tery; forms 2 slope.

Sandstone, very pale orange, weathers pale
yellowish brown, very fine grained; thinly
bedded, channeled with mud chip clasts at
base of channel fills; interbedded with thin
beds of mudstone and shale, light gray; form-
ing ledge and reentrant.

Mudstone, dark olive gray, weathers light
olive gray; weathers to splinters and chips;
forms reentrant.

Sandstone, light yellowish gray, weathers
same, quartz arenite, calcareous cement; cross-
bedded, weathers to blocks, thins laterally in
both directions; forms ledge.

Mudstone, olive gray, weathers light olive-
gray, slighty calcareous; splintery; forms
slope.

Sandstone, light olive gray, weathers light
yellowish gray, fine to medium grained, cal-
careous cement; cross-bedded, channeled;
forms ledge.

Sandstone, conglomerate, light olive gray,
weathers light yellowish gray, coarse grained
with small pebble-size clasts, grades upward
to medium and fine grained; cross-bedded,
thick bedded; forms cliff.

Mudstone, olive gray, weathers light gray,
splintery weathering; forms reentrant.
Mudstone, yellowish gray to moderate yel-
lowish brown, lower third is grayish red
purple; weathers splintery; forms slope.
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409.1

24

59

2.6

1.1

5.2

3.0

1.2

0.9

13

35

47

27

32

9.1

0.7

45

144.8

137.3

134.9

129.0

126.4

125.3

120.1

1171

115.6

114.4

1135

112.2

108.7

107.5

102.8

100.1

96.9

87.8

87.1

93



94

15

14

12

11

10

o

Top

Top

Sandstone, moderate yellowish brown, weath-
ers gray orange, medium grained, both limo-
nite and calcite cement; cross-bedded, chan-
neled; forms ledge.

Sandstone, light brownish gray, weathers
light yellowish gray, medium to fine grained;
thin bedded, cross-bedded, channeled. Inter-
bedded mudstone, partly covered, pale brown,
weathers yellowish gray; forms ledges and
slopes.

Sandstone, partly covered, grayish orange,
weathers same, fine grained, calcareous ce-
ment; thin bedded; upper part grades to thin
mudstone, same color; forms ledge, reentrant,
and shoulder.

Sandstone, pale yellowish orange, weathers
same, very fine grained; massive, thin bedded,
channeled, thins laterally in both directions;
forms ledge.

Mudstone, dark yellowish brown, weathers
light yellowish gray, same as unit 10.
Sandstone, moderate yellowish brown, weath-
ers grayish orange, fine grained, quartz are-
nite, both calcite and limonite cement; mas-
sive, channeled, thins laterally in both
directions, parts are cross-bedded; forms
ledge.

Mudstone, dark yellowish brown, weathers
yellowish gray, slightly calcareous; splintery
weathering; with minor interbedded sand-
stone, moderate yellowish brown, weathers
grayish orange, very fine grained; laterally
thickens to west into thick channel-fill sand-
stone; forms slopes and ledge.

Mudstone, mostly covered slope, poorly ex-
posed contact, base of unit at top of thick
cliff-forming Castlegate Sandstone; lower
third mudstone, light gray, weathers to light
yellow gray; forms steep slope.

of the Castlegate Sandstone and base of the
Price River Formation.
Total thickness of the Price River Formation

of the Castlegate Sandstone and base of the

Price River Formation

8

Sandstone, moderate reddish orange, weathers
moderate orangish pink, fine to coarse
grained with grit and small quartzite pebbles
in the bottom of the small channel fills, mat-
rix of subrounded grains with quartz over.
growths, both calcite and limonite cement;
thick bedded, cross-bedded and channeled:
forms ledge.

Sandstone, same as unit 6 but ledge former.
Sandstone, same as unit 3, partly covered by
talus,

Sandstone, dark yellowish orange, weathers
light yellowish gray, friable, medium to fine
grained quartz arenite, few grit-size clasts;
cross-bedgcd. forms cliff and ledges,
Sandstone, same as unit 3, but forming cliff.
Sandstone, dark yellowish orange, weathers
light yellowish gray, coarse-grained quartz
arcnite, subrounded grains, quarez over
growths, igrit- and granule-size quarezite clases
at base of channels, both calcite and limonite
cement; thick bedded, cross-bedded, chan-
neled, forms ledges or cliff,

Sandstone, dark yellowish orange, weathers
light yellowish gray, coarse grained with grit-
size quartzite clasts near channel bottom, rex-
ture fines upward to fine grained, friable,
quartz arenite, subrounded grains with over-
growths, both calcite and limonite cement,
some coaly fragments; thick bedded, chan-
neled, forms cliff,

2.1

2.8

3.5

1.1

19

24

5.3

9.5

89
5.5

3.8

12.9
9.4

4.1

26

G. G: OBERHANSLEY

82.6

80.5

77.7

74.2

73.1

71.2

68.8

833 m

54.0
45.1

39.6

338
209

114

7.3

1 Sandstone, dark yellowish orange, weathers
light yellowish gray, fine-grained quartz are-
nite, subrounded grains with quartz over-
growths, both calcite and limonite cement,
thick bedded, cross-bedded, forms cliff. 4.7 4.7

Base not exposed in stream bed.
Total thickness of exposed Castlegate
Sandstone

540 m
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