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Geology of the Mill Fork Area, Utah 

RICHARD C .  MERRILL 
Shell Oil C o m p ~ n y ,  N e w  Orlenn~,  Lrr. 

ABSTRACT.-T~~ Mill Fork area comprises about 70 square miles of Cretaceous ( ? )  and 
Tertiary sediments at the northern end of the Wasatch Plateau in Utah County, Utah. 
Over 9000 feet of nonmarine sediments are present and belong to the North Horn, Flag- 
staff, and Green River formations. These sediments record a significant part of the post- 
Laramide geologic history of this region and reflect the change from piedmont to fluvial, 
lacustrine, and fluvial-lacustrine environments of deposition. 

A series of conglomerates previously assigned to the Price River Formation and later 
assigned to the Bennion Creek Formation are here included in the North Horn Formation. 

The geologic structure of the Mill Fork area is typical of the Wasatch Plateau, with 
broad folds and high angle faulting being the colnrnon structural style. The major struc- 
tural features are the Soldier Monocline, the Tie Fork Syncline, the Thistle Dome, the 
Martin Mountain Fault, and the Dairy Fork Fault. 

The Mill Fork area contains few minerals of economic importance. Tar sands in the 
Green River Formation suggest the presence of larger petroleum accu~nulations, but drilling 
has so far been unproductive. 
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INTRODUCTION 

The Mill Fork area comprises about 70 square miles of Cretaceous (?)  
and Tertiary sediments at the northern end of the Wasatch Plateau in Utah 
County, Utah (Text-fig. 1) .  It is bounded on the north by the 40th parallel 
and on the east by the 11 1" 15' meridian. U.S. Highway 50-6 and the Denver 
and Rio Grande Railroad cross the area east to west following the valley of 
Soldier Creek. The abandoned townsite of Mill Fork lies in the north central 
part of the area. 

This area was selected for study for two reasons: (1) to investigate the 
controversy regarding the identity of the coarse conglomerates in Red Narrows 
east of Thistle, and (2) as an addition to the geologic mapping program 
carried out by Brigham Young University in this part of Utah. 

Previous Work 

E. M. Spieker was the first to do extensive work in this part of Utah. 
In 1931 he published a map of the Wasatch Plateau Coal Fields, located 
south of the Mill Fork area, and later published results of his reconnaissance 
work in central Utah (1946, 1949a). A. A. Baker (1960) mapped the area 
north of Soldier Creek. H. D. Harris (1953), P. R. Peterson (1952), M. W. 
Prescott (1958), and G. V. Henderson (1958), all of Brigham Young Univer- 
sity, have mapped nearby areas. A. M. Khin (1956) mapped the area north 
of Indianola, and M. T. Moussa (1965) remapped the Soldier Summit Qua- 
drangle. None of the previous works shows more than reconnaissance-type 
maps of the Mill Fork area. 

Present Work 

Field work was carried out during the summer of 1966. Mapping was 
done on aerial photographs with an approximate scale of 1:20,000. Photo 
data were then transferred to 1 :24,000 preliminary copies of the northeast and 
northwest quarters of the Mill Fork Quadrangle. Stratigraphic sections were 
measured and described by conventional methods. 

Acknowledgments 

The writer expresses his thanks to Dr. Lehi F. Hintze, who suggested the 
problem, served as committee chairman, and reviewed the study in the field. 
Dr. W .  K. Hamblin and Dr. J. K. Rigby also served on the committee. J. W .  
Davis, of Ohio State University, gave the writer much assistance in the field 
and consulted on stratigraphic problems. Dr. H. K. Lautenschlager gave the 
writer information on tectonic activity obtained from his private fieldwork. 
The Mountain Fuel Supply Company allowed the writer to examine data 
gained from drilling a well north of the mapped area. Special thanks are 
due to my wife Judith, who gave help and consideration in all phases of 
the work. 

STRATIGRAPHY-GENERAL 

Over 9000 feet of Tertiary and possibly Cretaceous nonmarine sediments 
are present in the Mill Fork area. These beds belong to (from the bottom up) 
the North Horn, Flagstaff, and Green River formations. Formation contacts 
are transitional, malung selection of mappable contacts difficult. These sedi- 
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ments record a significant part of the post-Laramide geologic history of the 
region. 

A series of conglomerates previously ass~gned to the Price River Formation 
and later assigned to the Bennion Creek Formation is here included in the 
North Horn Formation. 

In addition to the above beds, fluvial deposits of Quaternary and poss~bly 
Late Tertiary age are present in the Mill Fork area. 

The general stratigraphic sequence exposed in the Mill Fork area is sum- 
marized in Text-figures 2 and 3. 

CRETACEOUS ( ?)  A N D  TERTIARY ROCKS 

North Horn Format~on 

Definztzon and Dutnbution.-Rocks of the North Horn Formation were orig- 
inally included in the Wasatch Formation (Spieker and Rees~de, 1925, 
p. 448). Later Spieker (1946, p. 133) gave the name North Horn Formation 
to those rocks between the Price River and Flagstaff formations on the slopes 
of North Horn Mountain in the east central part of the Wasatch Plateau. At 
the type locality, the North Horn Formation spans the passage from Creta- 
ceous to Tert~ary tlme as shown by fossil evidence. 

The North Horn Format~on, as here mapped in the Mill Fork area, in- 
cludes beds previously identified as Price River and Bennion Creek formations. 
It 1s widespread in the Mill Fork area and is present over much of the south- 
ern portion of the area. It is particularly well exposed ln Red Narrows and on 
slopes of Martin Mountain. 

Stratzgraphic Relations.-The lower contact of the North Horn Formation with 
the Price River Format~on 1s exposed three miles to the southeast in Bennion 
Creek but is not exposed within the Mill Fork Quadrangle. The North Horn 
Formation is gradationally overlain by the Flagstaff Format~on, with some 
evidence of intertonguing. This contact is difficult to define in the field; 
however, the upper boundary of the North Horn Format~on has been map ed B at the h~ghest significant sandstone. The gradational contact reflects the gra ual 
shift from the dominantly alluvial fan to fluvial North Horn to the lacustr~ne 
Flagstaff Formation. 

Thickness and Topographic Expre~sion-Lowermost North Horn beds are not 
exposed in the Mill Fork area; however, calculat~ons based on the map indicate 
a thickness of at least 2500 feet in the southern part of the area. In Red 
Narrows the formation is nearly 3000 feet thlck, w ~ t h  the lower 2000 feet 
belonging to the conglomeratic Red Narrows facies and the upper 1000 feet 
to the finer-grained Mill Fork facies. Moussa (1965) estimated the total North 
Horn and Bennion Creek Formations south of Soldier Summit to be approxi- 
mately 2200 feet thick. Both of his units are here Included ln the North Horn 
Formation. 

Conglomerate of the North Horn Formation forms imposing c l~f fs  along 
the valley of Soldier Creek in Red Narrows. In the remainder of the Mill 
Fork area, the formation forms slopes, with occasional ledges held up by 
resistant conglomerate or sandstone. 

Lzthologzc Character.-In the Mill Fork area the North Horn Formation 
presents a variety of lithologies and can be dlvlded into two facies. One is 
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the conglomeratic, Red Narrows facies as exposed in Red Narrows; and the 
other is the finer-grained Mill Fork facies, as exposed in Mill Fork Canyon, 
consisting of sandstone, shale, and lacustrine limestone. 

The k e d  Narrows facies is a thick, clastlc wedge of pledmont conglom- 
erates and sandstones which thin eastward from over 2000 feet in Red Narrows 
to a feather edge a short distance south of Soldier Summit. This facies occurs 
as conglomerate lenses intercalated with lenses of sandstone. Although the 
outcrop gives the appearance of uniform, horizontal layering, individual sand- 
stone and conglomerate lenses are interlayered, with cut-and-fill structures 
common. Individual lenses rarely extend more than several hundred feet 
laterally. Bedding is massive and distinct, averaging 10 to 20 feet thick. Con- 
glomerate in the lower part of the formation is mature and is composed of 
approximately 85% quartzite and 15% limestone phenoclasts (Pettijohn, 1957, 
p. 245) in a quartz sand matrix. Mlxed composition of the phenoclasts places 
this conglomerate in the petromict class (Pettijohn, 1957, p. 257). Pheno- 
clasts range in size from several feet down to y2 inch, are well rounded, and 
generally dip to the west. In places the conglomerate displays moderately de- 
fined graded bedding, with cobbles varying from 6 to 12 inches in diameter 
at the base to several inches smaller at the top of 15- to 20-foot-thick beds. 
The conglomerate is dominantly grain supported by phenoclasts, with a sandy 
matrlx filllng voids within the conglomerat~c framework. Locally, pheno- 
clasts display fracturing as a result of overburden stress. Matrix of the con- 
glomerate is coarse to medium-grained, moderately sorted sandstone and in 
places is red, as in cliffs ln Red Narrows. Sandstone lenses within the con- 
glomerate have the same general appearance as the matrlx and weather as re- 
entrants in the cliff face. Calcium carbonate cement is present in moderate 
amounts in the sandstone lenses as well as ln the matrix. Cross-bedding is 
common in the sandstones, as seen in loosened blocks, but poor exposures do  
not permit accurate measurement. 

The upper North Horn Formation (Mill Fork facies) consists of inter- 
bedded sandstone, lacustrine limestone, and shale, with mlnor amounts of 
conglomerate. Beds within this facies are laterally discontinuous, and cor- 
relation of Individual layers within the poor exposures is difficult. Sandstones 
within the formation are commonly light brown, fine to medium grained, 
and composed almost entirely of quartz grains. Sandstones are commonly 
present as lenses and form ledges in outcrop. A few beds display cross-bedding 
and other directional structures. Shales are light brown and erode to slopes. 
Isolated limestones present in the upper part of this facles are similar to those 
in the overlying Flagstaff Formation. Conglomerate lenses, simllar to those 
in Red Narrows, occur irregularly spaced through the upper North Horn 
Formation. 

An Interesting feature of the North Horn Formation is the irregular dis- 
trlbution of red coloration. In Red Narrows, for example, the North Horn 
Formation changes from a gray to brick red color over a short horizontal 
distance. The North Horn Formation is also locally red east of Red Narrows. 
Perhaps this color was derived from eroslon and redeposition of the red 
Triassic rocks in a nearby area. Detailed mapplng of the red part of the 
North )lorn Formation may yield useful paleocurrent Information ~f the post- 
depositic nal redistribution of color has not been extensive. 

Age and Correlation.-No fossils of diagnostic age were found in the North 
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Horn Formation of the Mill Fork area. At the type locality the North Horn 
Formation includes beds of latest Cretaceous and early Tertiary age (Spieker, 
1946, p. 135). It is thought by the writer that the lowest North Horn For- 
mation in the southeast portion of the Mill Fork area may be late Cretaceous 
in age, but the formation appears to become younger toward the west. Schoff 
(1951, p. 630) concluded that the North Horn Formation in the Cedar 
Hills, 30 miles to the southwest, is of Paleocene and early Eocene age. On 
this basis it is concluded that the North Horn Formation in the Red Narrows 
area is probably Early Tertiary as well. 

Age of North Horn beds in the Mill Fork area will remain in question 
until the palynology or other distinctive fossils are worked out in detail. 

Part of the North Horn Formation is correlated with the lower part of 
the Wasatch Formation in adjacent areas and with the Lance and Fort Union 
beds of the northern plains (Spieker, 1946, p. 135). Walton ( 1964, p. 141) 
correlates the Red Narrows conglomerates with the Currant Creek Formation 
of the Strawberry Valley area. 

Environment of Deposition.-The North Horn Formation is of continental 
origin and reflects conditions present immediately following or synchronous 
with the main Lararnide orogeny in central Utah. 

The coarse conglomeratic Red Narrows facies is probably of piedmont 
origin and represents alluvial fan, stream, and perhaps mass movement debris 
swept eastward from the newly formed mountains to the west. This piedmont 
relationship is clearly visible near Thistle and to the east where these beds 
were deposited across the eroded edges of Upper Cretaceous and older rocks. 

The Red Narrows facies grade upward into the Mill Fork facies, which 
represents cyclic fluvial and lacustrine sedimentation. The North Horn For- 
mation displays a regular decrease in grain size both vertically and laterally 
to the east until dastic deposits give way to lacustrine carbonates. This gradual 
change from the fluvial environment represented by the North Horn deposi- 
tion to the lacustrine environment of the Flagstaff Formation may reflect a 
change in climate, obstruction of drainage by crustal movement, or a com- 
bination of the two. 

Flagstaff Formation 

Definition and Distribution.-The name Flagstaff Member was originally 
proposed by Spieker and Reeside (1925, p. 448) for a limestone unit of the 
Wasatch Formation, with the type section on Flagstaff Peak in the southern 
Wasatch Plateau. The member was later raised to formation rank by Spieker 
(1946, p. 135). 

The Flagstaff Formation crops out in an east-west trending band across 
the central part of the mapped area to a point about one and one-half miles 
west of Mill Fork near the center of the quadrangle, where it has been cut 
out by the Dairy Fork Fault. The formation rea pears to the west, capping 
Martin Mountain, and is present on the down- ! ropped side of the Martin 
Mountain Fault in Soldier Canyon. Flagstaff Formation caps most of the 
Wasatch Plateau and is present at higher elevations in the southern part of 
the mapped area at the crest of the Soldier Monocline. 

Stratigraphic Relations.-The Flagstaff Formation conformably overlies the 
North Horn Formation and is gradationally overlain by the Green River For- 
mation in the Mill Fork area. Both the upper and lower contacts are difficult 
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to define because of probable intertonguing and gradational lithology. In the 
western part of the area, the upper Flagstaff and lower Green River forma- 
tions are similar; however, the upper Flagstaff Format~on contains a distinctive 
algal ball limestone. In the Mill Fork area there are crossbedded sandstones, 
minor conglomerate, and coaly, marsh-like deposits between the two formations. 

Thickness and Topographic Expresszon.-Accurate deterrnlnat~on of the thick- 
ness of the Flagstaff Formation is difficult because of gradational contacts 
with the enclosing formations. The Flagstaff Formation is approximately 300 
feet thick in Beaver Dam and Mill Fork canyons, but it thickens westward 
to over 700 feet at Martin Mountain. In the latter area it is difficult to dis- 
tingush between Flagstaff and Green R~ver formations. In comparing these 
two unlts, however, algal ball limestone is confined to Flagstaff beds. Algal 
ball limestone rubble occurs at the top of Martin Mountain and must have 
been derived from erosion of Flagstaff beds. 

Prescott (1958, p. 39) measured 706 feet of Flagstaff In Starvation 
Canyon, east of the Mill Fork area, but this includes some of what is here 
considered as the lacustrine, upper part of the North Horn Formation. Metter 
(1955, p. 135) measured 350 feet of Flagstaff Formation a short distance 
south of Thistle in the southern Wasatch Mountains. 

Lirholog~c Character.-The Flagstaff Formation In the Mill Fork area is made 
up of fine-gruned limestone, calcareous mudstone, algal ball limestone, sand- 
stone, and minor amounts of conglomerate. Spieker (1946, p. 135) states 
that in add~tion to the above Ilthologles, oil shale, gypsum, volcanic ash, and 
chert are also present in the formation. 

Limestone beds are dominantly fine grained to micritic, silty, and locally 
dolomitic. They are generally light gray on fresh fracture and weather buff 
and chalky white, and they contain hairline cracks filled with calcite spar. 
In some beds calcite spar has replaced fossils and pellets. 

The Flagstaff Formation of this area is known for the oncolitic limestone 
w~thin the format~on, whlch is locally called "Birdseye Marble" where 
quarr~ed for budding stone. Oncol~tes are nearly spherical, range from 1 to 
25 millimeters in diameter, and consist of roughly concentric calcite bands 
around a nucleus, commonly a shell fragment or ball of mud. Eardley (1932, 
p. 404-414) attributes these oncolites to growth by blue-green algae. These 
algal balls probably developed In shallow, agitated water and are good depo- 
sitional environment indicators. 

Algal ball limestone is well developed south of Thistle near Birdseye, 
where the rock was once quarried, but is not present to any extent east of 
Da~ iy  Fork in the Mill Fork area. In the Martln Mountain area, the Flag 
staff Formation contains beds of algal ball limestone. These beds are laterally 
discontinuous and cannot be used for intraformational correlation. The lack 
of this algal ball limestone east of Dairy Fork suggests that this portion of the 
Flagstaff Lake was deeper, since evidence of strong agitation is wanting. Weiss 
(1969, p. 1118) found a clear preferential association of algal ball limestone 
with shore or nearshore facies of the Flagstaff Formation. 

Westward thickening of the Flagstaff Formation to the Martin Mountain 
area is accompanied by an increase in clastic content. Almost half of the 700 
feet of Flagstaff Formation measured at Martln Mcuntain is mudstone and 
sandstone. The mudstone is calcareous, brown to maroon, and contains a 
small amount of algal balls. The sandstone 1s fine grained and light brown. 
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A small amount of conglomerate was found in the Flagstaff Formation at 
various points in Sold~er Canyon. 

Age and Correlation.-Fossil content of the Flagstaff Formation is not defini- 
tive as to an exact age. LaRocque (1960, p. 73) divided the Flagstaff Forma- 
tion in Sanpete Valley into three zones. Zone 1 is of Paleocene age, but the 
fauna of Zone 3 suggests an Eocene age for those beds. Metter (1955, p. 137) 
states that the Flagstaff Formation of the Thistle area is equivalent to only 
the uppermost Flagstaff Formation of the Sanpete Valley. Therefore, it is 
likely that at least the upper units of the Flagstaff Formation of the Mill 
Fork area are of Eocene age. 

Flagstaff Formation is a widespread unit of central Utah. The area of 
deposition of the Flagstaff covers about 7000 square mlles (LaRocque, 1960, 
p. 11).  It is probably equivalent to the Cedar Breaks Formation in southern 
Utah (Schneider, 1967, p. 144). Schoff (1951, p. 632) suggests that most 
of the Flagstaff Formation In the Cedar Hills may be equivalent to the 
Paleocene Puerco and Torrejon formations of the San Juan Basin and the 
Ferns Formation of central Wyoming, and may be correlated with part of 
the Fort Union Formation of Wyoming and Montana. 

Envtvonment of Depo.rition.-Fossil content, lithology, and stratigraphic posi- 
tlon indicate that the Flagstaff Formation In the Mill Fork area is mainly 
lacustr~ne but contains some fluvial sandstone and conglomerate lenses. 
Lacustrine lenses also occur locally through the upper North Horn Formation, 
but the Flagstaff Formation is the first evidence of widespread Tertiary 
lacustr~ne conditions in this part of Utah. 

The western part of the Mill Fork area underwent a different regimen 
of sedimentation during Flagstaff time than did the eastern area. In the area 
of Martin Mountain, the Flagstaff Formation contains abundant clastic ma- 
terial as well as algal ball limestone. Distribution of these lithologies indicates 
a shallow, nearshore environment with a western source of clastics. Lack of 
clastic material and algal growths in the Flagstaff Formation of the central 
and eastern parts of the Mill Fork area suggests a less agitated environment, 
perhaps related to slightly deeper water. 

LaRocque (1960, p. 82) states that the Flagstaff Lake probably formed 
as a result of pre-Flagstaff crustal movement which created a closed basin. 
The lake expanded to ~ t s  maximum extent but became almost extlnct by the 
basln nearly fllling with fluvial sediments. Local remnants later merged to 
initiate younger Lake Green River, which expanded to cover much of the 
area previously occupied by Flagstaff Lake. Climatlc variation probably also 
had a great effect on the blrth and extinction of the Flagstaff Lake, but 
definitive evidence is difficult to obtain. 

Conglomerate found in the Flagstaff Formation in Soldier Canyon probably 
represents stream deposits or mudflows In the nearshore region of the lake. 

Red beds of the Colton Formation do not occur in the Mill Fork area 
but are present to the east (Prescott, 1958, p. l o ) ,  to the west (Metter, 1955, 
p. 137), and to the north (J. W .  Davls, per. comm., 1966). However, the 
lower part of the gray-green Green River Formation in the Mill Fork area 
contains some fluvial or deltaic depos~ts that may be time equivalent to the 
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Colton Formation. Text-figure 3 diagrammatically shows the relationships of 
these beds in the Mill Fork area. 

Green River Formation 

Definitiotz and Distribntio9z.-The Green River Formation was defined by 
Hayden (1869) for rocks exposed along the Green River west of Rock 
Springs, Wyoming. 

In the Mill Fork area, the Green River Formation is present throughout 
much of the northern part of the mapped area and crops out in the Dairy 
Fork Graben. The valley of Soldier Creek follows the general strike of the 
Green River beds, and many excellent exposures of this formation are found 
along U.S. Highway 50-6. 

Stratigraphic Re1atio1z.r.-The Green River Formation conformably overlies the 
Flagstaff Formation in the Mill Fork area. To the west and east of the Mill 
Fork area, however, the Green River Formation occurs above Colton beds. 

Thickness and Topographic Expressio~z.-A total section of the Green River 
Formation was not measured, but map calculations indicate about 5000 feet of 
the formation present near the Mill Fork area. A section of the lower 1700 
feet was measured and studied in the present investigation. Roberts (1964, 
p. 197) measured a complete section east of the mapped area at Gilluly, 
where the formation is 3400 feet thick. The Green River Formation thins to 
the west and is only a few hundred feet thick a few miles east of Thistle. 

Cyclic nature of the Green River Formation gives the outcrop a ledgy 
appearance, and in the Mill Fork area the lower part of the formation forms 
prominent cuestas south of Soldier Creek and east of Dairy Fork. 

Lithologic Charactet.-The Green River Formation in the Mill Fork area is 
quite varied and consists of interbedded sandstone, siltstone, marlstone, lime- 
stone, "paper" shale, shale, mudstone, tar sand, and cherty limestone. The 
lower 600 feet of the Green River Formation in this area is of deltaic, fluvial, 
and marginal marsh origin (Baer, 1969, p. 13) and correlates with the delta 
facies of Picard (1955, p. 83).  The remainder of the Green River Formation 
in the Mill Fork area is the more typical interbedded lacustrine green shale 
and marlstone. 

Sandstones and siltstones of the Green River Formation are characteris- 
tically cross-bedded, friable, and poorly sorted. Sand bodies in particular are 
almost exclusively distinctly lenticular. Immediately west of the mapped area, 
sandstone beds of the lower Green River Formation are saturated with heavy 
hydrocarbons (Pinnell, 1972). 

Limestones and marlstones are silty, and some contain chert and fossil hash 
and are usually brown to buff. Some of the limestones yield a hydrocarbon 
odor on fresh fracture. 

Shales in the lower part of the Green River Formation are brown and 
become gray and green in the upper part. In Dairy Fork a thin bed of red 
mudstone is present in the upper part of the Green River Formation. "Paper" 
shales are very thin, brown, dolomitic units and form very conspicuous out- 
crops. No  tuff was observed in the Green River Formation of the Mill Fork 
area, although such rocks are common in the Uinta Basin and Wasatch 
Plateau. 
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Age and Correlation.-The Green River Formation is generally accepted as 
Eocene in age. 

Environmerzl of Depo~ition.-The Green River Formation has been cited many 
times as a typical lacustrine sediment. In the Mill Fork area, however, the 
basal beds are in part of fluvial origin (Baer, 1969, p. 13). The lower beds 
of the Green River Formation in the Mill Fork area are equivalent to the 
Delta Facies of Picard (1955, p. 83). Beds above these basal clastic deposits 
are the typical green shales and marlstones of the lacustrine phase of the 
Green River Formation. 

TERTIARY ( ?) AND QUATERNARY ROCKS 

Stream gravels are present along modern drainages as well as on higher 
levels. These higher-level terrace gravels represent drainage gradients perhaps 
associated with high stands of Lake Bonneville. Terrace gravels are composed 
of fragments from the North Horn, Flagstaff, and Green River formations, 
Most gravel south of Soldier Creek was derived from the North Horn and 
Flagstaff formations when the Green River Formation was not extensively 
exposed in the source area south of Mill Fork. 

Quaternary and Recent deposits of tufa are present around a spring in 
the southwest corner of Sec. 34, T. 9 S., R. 5 E. This spring is near the 
Martin Mountain Fault and owes its existence to fracturing associated with 
this fault. 

The Red Narrows Conglomerates 

A thick sequence of coarse conglomerate and sandstone is exposed in the 
Red Narrows of Soldier Creek, several miles east of Thistle, Utah. These beds 
belong to the Red Narrows facies of the North Horn Formation. Identity of 
these beds has been a subject of controversy for a number of years. Because 
of this controversy a re-examination of the correlation of these beds has been 
made part of the present work. 

Conglomerate exposed in Red Narrows was first identified as the basal 
Wasatch Formation of the Tertiary System (Moore, 1931, p. 537). Later, 
Spieker (1946, p. 131), in discussing the geologic history of central Utah, 
correlated these conglomerates with the type Price River Formation in Price 
River Canyon, where the formation is dominantly sandstone and siltstone. He 
concluded that the Price River Formation is an eastern facies of conglomerate 
in Red Narrows. Spieker (1946, p. 132) offered as proof of this transition 
a stratigraphic section measured in the canyon of Bennion Creek (Sec. 14, 
T.  11 S., R. 6 E.) southeast of the Mill Fork area. Correct interpretation 
of this section of conglomerate and sandstone is critical, since it was Spieker's 
only basis for including the postorogenic conglomerates of central Utah 
in the Price River Formation. 

Since much of the geologic work in the outcrop area of this conglomerate 
has been done by students of Spieker, the name Price River Formation has 
been widely applied to these beds. 

In 1960, A. A. Baker made available his map of the Strawberry Valley 
Quadrangle (USGS open file). Baker does not recognize the North Horn 
Formation northeast and east of Thistle, but classifies all beds between the 
Flagstaff Formation and pre-Laramide folded complex as Price River Forma- 
tion. Spieker (1949, p. 25) quotes Baker as saying that the North Horn and 
Price River formations become very much alike in the country north and east 
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of Thistle and it is impossible to differentiate the two. Baker (1947) had 
concluded earlier that there is no basis for recognition of the North Horn 
Formation north of Soldier Creek. 

Boyd and others (1959), in a road log, concluded that the conglomerates 
in the Red Narrows belong to the North Horn Formation and do not recog- 
nize any Price River Formation in the area, a position reversed in a similar 
guide in 1964. 

Hardy (1962, p. 57), in reviewing the Mesozoic and Cenozoic stratigraphy 
of central Utah, doubts that the Price River Formation could change from 
a sandstone, in the valley of the South Fork of Soldier Creek, to the con- 
glomerate of Red Narrows, a horizontal distance of approximately eleven miles. 
He thinks that the conglomerates of Red Narrows possibly belong to the North 
Horn Formation. 

Hintze (1962) compiled a geologic map of the Southern Wasatch Moun- 
tains and identified beds below the Flagstaff Formation, east of Thistle, as 
Price River-North Horn, as did Rigby, Hamblin, and Young (1966, p. 139). 

The most recent attempt at solving this problem is by W .  T .  Moussa 
(1965), who mapped the Soldier Summit Quadrangle, which includes the 
section of conglomerate measured by Spieker (1946) in Bennion Creek at 
Sec. 14, T. 11 S., R. 6 E. Moussa (1965, p. 9)  thinks the conglomerate 
exposed in Bennion Creek belongs to neither the Price River nor the North 
Horn formations but in a new stratigraphic unit which he calls the Bennion 
Creek Formation. Moussa (1965, p. 9 )  states that the conglomerates exposed 
in Bennion Creek overlie the Price River Formation, and thus are younger. 
He does not include them in the North Horn Formation, however, for the 
following reasons: (1) the conglomerates are angularly overlain by the North 
Horn Formation; and (2) lithologically, the conglomerates are markedly 
different from beds in the North Horn Formation (Moussa, 1965, p. 14). 
Both conclusions are open to some question. 

Moussa's belief that the North Horn Formation overlies the postorogenic 
conglomerates in angular unconformity appears to be based in large part on 
the following statements by Spieker (1949b, p. 71) : "In some parts of the 
southern Wasatch Mountains, the Price River conglo~nerate wedges out against 
the old erosion surface which is overlapped by the North Horn and younger 
formations." Also from Spieker (1949a, p. 24) : 

In some places it (the conglomerate) is absent where relief per- 
sisted in the foothill zone of the early Laramide Mountains, and the 
North Horn Formation overlies the folded complex in angular un- 
conformity. At Thistle, in fact, it abuts against the actual late Cre- 
taceous mountain front and is superseded westward on the uncon- 
formity by the North Horn Formation: here 500 to 1000 feet of 
relief on the old mountain front can be seen today. 

These two statements note the marked relief on the post-Laramide erosional 
surface, as in the Thistle area, where the coarse conglomerates are not present 
due to nondeposition. They do not support the conclusion, however, that an 
angular unconformity exists between the upper North Horn Formation and 
the underlying conglomerates at some distance east of Thistle. Reinvestigation 
of the Bennion Creek area indicates that no unequivocal evidence of angularity 
exists between the two clastic units. 

Significant amounts of conglomerate are not present in the type section 
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of the North Horn Formation, as pointed out by Moussa, due to its distance 
from the early Lararnide front. Teat Mountain, for example, is capped by 
beds, identified as North Horn Formation (Walton, 1964, Fig. 2),  that are 
conglomerates identical to those exposed in Red Narrows and Bennion Creek. 
Conglomerates found in the North Horn Formation southeast of Thistle in 
Lake Fork are similar to those in Red Narrows. Schoff (1951, p. 629) found 
conglomerate in the Cedar Hills, in beds which he identified as North Horn 
Formation, that was impossible to distinguish from the conglomerates in what 
he called the Price River Formation. In the area southwest of Thistle, the 
North Horn Formation contains a large amount of conglomerate similar to the 
Red Narrows conglomerate (Metter, 1955, p. 129). 

In the Mill Fork area and surrounding areas a mappable boundary does 
not exist between the postorogenic clastic u n ~ t  here ~dentified as the Red 
Narrows facies and finer-grained Mill Fork facies of the North Horn Forma- 
tion. These two facies grade into each other laterally and vertically. Others 
have also noted this lack of a distinct boundary elsewhere. Spieker (1949b, 
. 77) and Peterson (1952, p. 44) found it difficult to define a contact 

ietween the conglomerate (which they identified as Price River Formation) 
and the North Horn Formation. Harris (1953, p. 63) could not find a well- 
defined lithologic break and mapped the clastic rocks as Price River-North 
Horn undifferentiated. 

Because of the lack of a mappable contact between the conglomerate and 
the overlying beds of the North Horn Formation, it is the writer's o inion 
that these beds in the Mill Fork Quadrangle should not be separate$ into 
two distinct formations but should be included in the North Horn Formation. 
It is recognized, however, that the postorogenic conglomerates and the over- 
lying and laterally gradational finer-grained sequence of beds are lithologically 
and genetically gradational. For this reason the North Horn Formation is 
divlded into the Red Narrows facies and Mill Fork facies in this area. 

It is concluded that the Red Narrows facies of the North Horn Formation 
overlies and is distinct from the Price River Formation. This relationship is 
well exposed in the canyon of Bennion Creek (Moussa, 1965, p. 9). Perhaps 
the best evidence of the distinction between these beds is found in the Cedar 
Hills area to the west, where Hintze (1962, p. 71) shows beds identified 
as Price River Formation overlain in angular unconformity by conglomerates 
of the North Horn Formation. 

In summary, it is concluded that (1) the conglomerate exposed in Red 
Narrows and Bennion Creek is younger than the Price River Formation and 
belongs to the North Horn Formation, and (2) the Red Narrows facies of 
the North Horn Formation is not sufficiently distinct from the overlying beds 
to be separately mappable. 

STRUCTURAL GEOLOGY 
General Statement 

The geologic structure of the Mill Fork area is typical of the Wasatch 
plateau, with broad folds and high angle faults. Faulting in the plateau area 
IS attributed by some to tension caused by solution of salt from underlying 
Jurassic rocks (Stokes, 1956). It is the opinion of others, however, that fault- 
ing and folding of the Wasatch Plateau is closely related to the block faulting 
of the basin and range and is not due to localized salt solution. Ultimate re- 
lationships are still speculative. 
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Detailing of structure in the Mill Fork area was hampered by heavy vege- 
tive cover. Many of the minor faults could not be followed beyond road cuts, 
and some other minor faults may have gone undetected. General structure 
of the area is shown by Text-figure 4, and the more salient structural features 
are described below. 

Folds 

Folds are the dominant structures of the Mill Fork area, and major folds 
in the area include: Soldier Monocline, Tie Fork Syncline, and Thistle Dome. 

Soldier Monocline.-Along U.S. Highway 50-6 east of Dairy Fork, beds in 
the Mill Fork area have a general dip to the north of about 15 to 20 degrees. 
This dip rate decreases to the south to where it is only a few degrees at the 
southern boundary of the mapped area. Farther south on the plateau the beds 
are nearly horizontal. To  the north, attitude of the beds reverses and dips to 
the south in Tie Fork Syncline. This structure is called the Soldier Monocline 
and is the dominant structural feature of the Mill Fork area. It was formed 
when the Wasatch Plateau was elevated to its present position and is the 
counterpart of the Wasatch Monocline on the west side of the Wasatch Pla- 
teau. Structural relief on this feature in the Mill Fork area is about 3000 feet. 
Soldier Creek follows the general strike of the moncline. 

Tie For& Syncline.-In the northern third of the Mill Fork area the Green 
River Formation is folded into an east-plunging syncline called the Tie Fork 
Syncline by Walton (1954, Fig. 4) .  

Thistle Dome.-North of Martin Mountain the beds are folded into a north- 
south, doubly-plunging anticline called Thistle Dome. Only the extreme 
southern portion of this structure is present in the mapped area, but its 
structural expression can be seen while traveling along the valley of Soldier 
Creek. There is about 2000 feet of structural relief on this anticline, and 
it is a potential petroleum prospect. 

Faults 

General Statement.-Many small fracture zones and faults of small displace- 
ment were observed in the field, but only faults with a throw of more than 
10 feet were mapped. Most faults are high-angle and normal, as far as can 
be determined from their very limited exposures. Rocks in the area are not 
well enough exposed to trace many of the small faults across the more 
vegetated country. The two major fault zones which bound the Dairy Fork 
Graben are topographically expressed and mappable and are here named the 
Martin Mountain and Dairy Fork faults. 

Martin Mountain Fault Zone.-This north-south fault zone bounds the Dairy 
Fork Graben on the west and is well exposed in the valley of Soldier Creek 
at the southwest corner of Section 34, T. 9 S., R. 5 E. At this point more 
than ten separate faults can be seen. In the south wall of Soldier Canyon a 
sliver of Flagstaff Limestone is present in the fault zone approximately 1000 
feet above stream level. The fault zone is nearly 200 feet wide in Soldier 
Canyon and here has a total throw of approximately 1500 feet, down to the 
east. The fault zone is not exposed anywhere else in the Mill Fork area, 
but it can be traced by the contrast in lithology across the fault zone and 
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TEXT-FIGURE 4.-Form line structure contour map of the Mill Fork area 

its scarp. The fault extends an unknown distance to the south but dies out 
to the north on the east flank of Thistle Dome. 

Dairy Fork Fault.-This fault bounds the Dairy Fork Graben on the east 
and is inferred from the disappearance of Flagstaff Formation west of the 
fault. The Dairy Fork Fault has a throw of approximately 1000 feet and is 
subparallel to the Martin Mountain Fault. The two faults are separated by 
about two miles. The Dairy Fork Fault is nearly vertical, as inferred from its 
map pattern, and dies out to the north, for it is not recognizable in Soldier 
Canyon. 

Joints 

The rocks of the Mill Fork area are highly jointed. No  systematic rneas- 
urement of joint trends was made; however, random measurements indicate 
a general north-south and east-west orientation which agrees with data given 
by Henderson (1958, p. 16). 

Age of Faulting and Folding 

Spieker (1946, p. 149) defines three orogenic episodes in central Utah. 
The first orogeny is called the mid-Cretaceous, the second early Laramide, 
and the third pre-Flagstaff. 
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No evidence of the mid-Cretaceous orogeny is exposed in the Mill Fork 
area. The early Laramide orogeny evidences itself, not in a structural feature, 
but by the coarse clastic wedge of the Red Narrows facies of the North Horn 
Formation which was shed by the newly formed early Laramide mountains 
to the west. Evidence of the pre-Flagstaff orogeny is missing from the mapped 
area. To  the east, however, near Soldier Summit, the North Horn Formation 
thins markedly across the Clear Creek Anticline (H. K. Lautenschlager, per- 
sonal comm., 1966), thus showing pre-Flagstaff tectonic activity in this area. - - - 

The most recent evidence of tectonism in thls area is the Thutle, Utah, 
earthquake of 1919, which destroyed much of the town (E. Nelson, personal 
comm., 1966). 

Age of the Early Lararnlde Orogeny 

The early Laramide orogeny (Spieker, 1946, p. 149) of central Utah 1s 
evidenced in the area around Thistle by a prominent angular unconformity 
(Pinnell, 1972). Here the Triassic, Jurassic, and Cretaceous beds folded In 
the orogeny are angularly overlain by unfossiliferous conglomerate and sand- 
stone belonging to the Red Narrows facies of the North Horn Formation. This 
conglomerate is well exposed in the Red Narrows east of Thistle. 

Spleker used this angular unconformlty to date the early Laramlde orogeny. 
As mentioned above, Spieker correlated the conglomerate overlying the folded 
complex near Thistle with the Price River Formation in Price Rlver Canyon, 
where fossils Indicate a Late Montanan age for the formation. Using this 
information, Spieker assigned a Medial to Late Montanan age to the early 
Laramide orogeny. 

However, as stated earlier, the conglomerates which overlie the folded 
complex near Thistle belong to the North Horn Formation, which probably 
has a latest Cretaceous or early Tertiary age. Therefore, the Laramide folding 
here is younger than Spieker thought. 

Hintze (1962, p. 71) found that near the h e a d - - . o f - . m i n  the 
northern Cedar Hills, the North Horn Formation overlies the Price River 
Formation in--angxlar unconformiiy."This also suggests a period of deforma- 
tiori younger than Late Montanan. However, the relationship of this uncon- 
formity to Spieker's early Laramlde orogeny 1s unknown. 

GEOMORPHOLOGY 

The Mill Fork area is an excellent example of structural control of land- 
forms. The area exhibits a cuestaform topography formed on the dip slopes 
of the Flagstaff and Green River formations. The Martin Mountain Fault 
expresses itself as a scarp along part of its trace. Soldier Creek is a subsequent 
stream flowing in a strike valley. The Dairy Fork Graben has a somewhat 
more subdued topography than the area on either side of the bounding faults 
due to the presence of less resistant Green Rlver Formation in the graben. 

Three levels of the Soldier Creek dralnage system are present. The highest 
level is marked by the gravel terraces shown on the map. This material 
probably represents the stream level during the existence of Lake Bonneville. 
The second level is the alluvium contact as mapped, and the third level is 
the present stream level. The stream system has entrenched itself in its alluvium 
due to static rejuvenation resulting from an increase in runoff. 
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The dip slopes of the Flagstaff and Green River formations are the site 
of mass movement during wet eriods. Slump scars can be seen on the south 
side d Soldier Canyon east o f  Mill Fork where material has broken away 
and moved along the dip slopes of the Green River Formation. 

ECONOMIC GEOLOGY 

The Mill Fork area is impoverished with regard to geological materials 
of economic importance. The area is used extensively for grazing of sheep 
and cattle, and water is of minor importance since no one lives near the area. 

Gravel was once removed from two pits near the townsite d Mill Fork 
in the north central portion of the area. This gravel is of such coarse texture 
that it is of little value, except as fill material. 

Several exploratory holes have been drilled in the area. One abandoned 
site is located within the Dairy Fork Graben in the southwest corner of Sec- 
tion 15, T. 10 S, R. 5 E. However, the well did not go below the North 
Horn Formation and was plugged and abandoned. Mountain Fuel Supply 
Company drilled a dry hole in 1966 on the east flank of Thistle Dome, to 
the north of the area. 

Approximately four miles southwest of Martin Mountain, tar sands are 
present in the lower Green River Formation, in an area called Oil Hollow. 
These tar sands were once exploited for use as road material. This indicates 
that petroleum is present in the rocks of this area, and future drilling may 
prove fruitful, particularly along the east side of the Martin Mountain Fault 
and Thistle Dome. Oil may also be found in traps associated with the un- 
conformity between the folded pre-Laramide rocks and the overlying sediments. 

GEOLOGIC HISTORY 

Geologic history recorded in rocks which crop out in the Mill Fork area 
begins with the shedding of coarse, clastic material from the newly uplifted 
Sevier orogenic belt west of Mill Fork. This material is preserved as the 
Red Narrows facies of the North Horn Formation, and was deposited as 
alluvial fan, mass movement, and braided stream deposits on a steep piedmont 
slope. These conditions gradually gave way to fluvial and lacustrine conditions 
represented by the Mill Fork facies of the North Horn Formation. Minor 
deformation took place during the deposition of the North Horn Formation. 

A change in climate, along with some crustal shift, caused a large, fresh- 
water lake to form in this area in which the Flagstaff Formation was deposited. 
This lake was then gradually filled in by encroaching fluvial or deltaic sedi- 
ments of the basal Green River and Colton formations. Lacustrine conditions 
again became widespread, and the great thickness of the upper Green River 
Formation was deposited. 

The major structural features of the Mill Fork area are the result of the 
late Tertiary Basin-Range disturbance. During this period, folds such as the 
Wasatch and Soldier monoclines formed as a response to vertical movements. 
The same period of deformations resulted in high-angle, normal faulting 
in other areas of Utah, which allows general dating of the disturbance as 
Middle to Late Tertiary. 

The next geologic event recorded in the Mill Fork area is the Late Ter- 
tiary and Quaternary erosion which has produced the present physiographic 
surface. 
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APPENDIX A 

North Horn Formation 

Fork Canyon, Partial section of the North Horn Formation meajured in Mill 
Sections 19, 30, and 31, T. 1 0  S., R. 6E. 

Unit 
No. 

Thickness 
in Feet 

Total Feet 
above Base Description 

27 Limestone, light gray, weathers same, contains a few 30 
algal balls, highly fractured, forms ledge. 

26 Sandstone, buff, weathers gray, fine grained, very 29 
calcareous, forms cliff. 

25 Limestone, silty, buff, weathers chalky, contains flecks 5 
of spar. 
Shale, dark gray, weathers light gray, forms slope. 
Sandstone, buff, weathers buff, fine grained, friable. 
medium scale crossbeds, forms cliff. 
Shale, dark gray, forms slope. 
Limestone, silty, dark gray, weathers chalky, massive 
bedded, forms ledge. 
Shale, brittle, light brown, calcareous, forms slope. 
Siltsone, gray, weathers tan, very calcareous, forms 
crumbly rubble when weathered. 
Sandstone and shale, interbedded; sandstone is fine 
grained, buff, weathers gray; shale is greenish gray. 
Unit forms low ledges in a slope. 
Limestone composed almost entirely of f-inch algal 
balls, light gray, weathers same. 
Sandstone, gray, weathers buff, medium grained, small 
pebbles scattered throughout unit. 
Shale, dark gray, weathers light gray, fissile. 
Limestone, dark gray, weathers chalky, contains pellets 
and flecks of spar, forms ledge. 
Siltstone, red with yellow blotches, weathers to crumbly 
slope. 
Covered, probably shale. 
Sandstone, tan, weathers same, medium grained, ma;- 
sive weathering but contains some crossbeds, forms 
ledge. 
Siltstone, gray, weathers red, forms slope. 
Covered. 
Sandstone, tan, weathers buff, medium to coarse, cross- 
bedded, lower part is mottled red and tan, forms cliff. 
Limestone, brown, weathers buff, massive bedded, 
rontain; a few pellets and algal balls, forins ledge. 
Shale, green, weathers tan, brittle, highly fractured, 
slightly calcareous. 
Conglomerate, pebble 3 to 6 inches in  diameter, matrix 
is gray and weathers same. 
Siltstone, tan, weathers buff, very calcareous, contains 
several small lenses of sandstone. 
Shale, mostly covered. 
Sandstone, gray, weathers buff, fine grained, slightly 
calcareous, forms cliff. 
Covered interval, probably interbedded sandstone and 
shale. 

Total 
Base of canyon wall 
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APPENDIX B 

Flagstaff Formation 

Measured sectlon of the Flagstaff Formation, measured In Beaver 
on 20, T S., R. 6 E. 

Dam Canyon, 
Secti 

Unl t 
No. Descript~on 

Grecn R~ver  Formation (gradational contact) 

Thickness 
in Feet 

Total Feet 
above Base 

L~mestone, dark gray, m~critic, has cavities filled with 
pelletal limestone Contains spar-filled vugs. Upper 
one foot contains algal balls up to one inch diameter 
and scattered gastropods. 
Limestone, cream colored, weathers same, very flne 
grained Contains spar-filled vugs and hairline cracks 
filled w ~ t h  spar Upper contact with unlt 18 is ir- 
regular due to eroslon. 
Limestone, dark gray, weathers light gray, fine gralned, 
contarns light gray pellets. 
L~mestone, light gray, weathers same, sllty, dolomitic, 
unrt similar to unlt 1. 
Limestone, like u n ~ t  1. 
Limestone, light gray, weathers buff, flne grained, 
contains pellets and a few gastropods More pellets 
near top. 
Limestone, light gray, weathen buff, similar to u n ~ t  
10. 
Limestone, dark gray, weathers lrght gray, fine gra~ned. 
silty. Contains gastropods, pellets, and some micro- 
fossils. 
L~mestone, light gray, weathers buff, flecks of spar 
throughout and some Iron staining. Forms ledge 
L~mestone, light gray, weathers same, mlcritic, contains 
pellets, spar-filled cracks, and cavities. Forms ledge 
Limestone, light gray, weathers light gray, fine grained, 
silty, flecks of spar and yellow stain throughout, with 
some pellets. 
Badly covered slope. 
Like unlt 4 but with no silt. 
Limestone, dark gray, micnttc and s~lty,  dolomlt~c in 
part, weathers crumbly. 
Limestone, light gray, weathers light gray, flne gra~ned, 
sllty, dolomitic, some iron staining, forms cliff, weath- 
ers by spalling. The above grades into a light gray, 
pelletal, fine-grained Ilmestone. Contains blotches of 
pure limestone. 
Siltstone, gray, weathers gray, calcareous, contains flecks 
of spar 
Limestone, light gray, weathers buff and gray, flne 
gralned, dolomitic, contains flecks of iron sta~ning, 
forms rubble-covered slope. 
Covered slope 
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APPENDIX C 
Flagstaff Formation 

Partial section of the Flagstaff Formation measured approximately 12,000' due 
west of Martin Mountain in the NE*, Section 7, T. 1 0  S., R.  5 E. This is an in- 
complete section and represents less than the true thickness of the Flagstaff Formation 
at this locality. 

Unit Thickness Total Feet 
No. Description in Feet above Base 

Top of hill. 
23 Limestone, fine grained, brown, weathers gray, contains 3 64 1 

algal balls, forms ledgy slope. 
22  Limestone, silty, buff to gray, weathers same, contains 5 5 638  

pellets with algal balls near top, forms ledgy slope. 
21 Mudstone, gray and buff, mostly covered slope. 30 503 
2 0  Sandstone, medium grained, gray, weathers buff, forms 3 553 

ledge. 
19 Siltstone, covered slope. 6 6  5 50 
1 8  Limestone, fine grained, cream color, weathers same, 17 484 

silty, contains flecks of organic matter, forms slope. 
17 Covered. 11 467 
1 6  Siltstone, gray, calcareous, sandy in places, contains a 32 4 5 6  

few algal balls, forms slope. 
15 Covered, appears to be mostly siltstone and silty lime- 77 424 

stone. 
14  Limestone, like unit 12 but with scattered algal balls, 1 1  347 

grades upward into a calcareous sandstone, forms ledge, 
medium bedded. 

1 3  Covered slope. 18 3 36 
12 Limestone, fine grained, very silty, gray, weathers gray, 2 2 318 

forms ledge. 
11 Mudstone, calcareous, gray, forms slope. 1 8  296  
10 Limestone, silty, gray, weathers buff, contains small 3 278 

grains of white material, grades upward into a silt- 
stone, forms ledge. 

9 Covered, small outcrop of limestone like unit 8 but 50 275 
may not be in place. 

8 Limestone, fine grained, silty, gray, weathers gray, 9 225 
flecks of spar throughout, sublithographic. 

7 Limestone, silty, dark gray, weathers light gray, con- 33 216  
tains algal balls up to 25 mm. in diameter. The algal 
balls decrease in number toward the top of unit. Top 
part of unit contains pellets. Forms cliff. 

6 Mudstone like unit 4,  but grades to yellow gray toward 1 6  183 
top. 

5 Limestone, ranges from lithographic limestone to 13 167 
100% algal balls. The algal balls range in size from 
1 to 10 mm. with a complete gradation in size and 
abundance. Medium bedded, forms cliff. 

4 Mudstone, calcareous, maroon, contains small amount 5 5 154 
of grit, forms slope. 

3 Limestone, composed almost entirely of algal balls, 13 9 9  
light gray, weathers buff and gray, algal balls range 
in size from 1 to 15 mm., pore space between algal 
balls filled with spar. Forms cliff, thick bedded. 

2 Limestone, lithographic, gray, weathen gray, contains 71 8 6  
shot-sized algal balls, flecks of spar throughout, be- 
comes grayer toward the top. Forms cliff and slope. 

1 Limestone, lithographic, brown, forms cliff. 15 15 
. . . . . . . . 

Total 641 
North Horn Formation-gradational contact 
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APPENDIX D 

Green R~ver  Formatton 

Parttal section of Green R~ver  Formatton measured in 
Sect~on 18 and 20, T. 10 S ,  R 6 E 

U n ~ t  
No. Descrtpt~on 

44 Sandstone, ltght gray, weathers same, f ~ n e  gra~ned,  
poorly sorted, micro cross laminated, forms ledge. 

43  Shale, green and gray, poorly ex osed slope. 
42  L~mestone, gray, weathers buff, su!ltthographic, con- 

co~dal fracture, forms ledge. 
41 Shale, l ~ k e  untt 35, small amount of arg~llaceous, buff 

Itmestone in m ~ d d l e  of untt. Forms slope. 
4 0  L~mestone, buff, weathers same, ftne grained, contains 

pellets, t h ~ n  bedded, forms ledge. 
39 Shale, l ~ k e  unlt 35. 
38 Interbedded l~mestone and shale. Shale IS green~sh 

gray l ~ k e  untt 35 Ltmestone IS brown, weathers buff, 
f ~ n e  gratned, ag~llaceous,  thtn bedded, contains blebs 
of dark brown chert Unit forms ledge and slope 

37 Shale, l ~ k e  unlt 35 
36 Mudstone, chocolate brown, weathers buff, sltghtly 

calcareous, t h ~ n  bedded, concoidal fracture, forms 
ledge. 

35 Shale, green~sh gray, weathers same, forms slope. 
34 lnterbedded shale and mudstone. The shale 1s choco- 

late brown. weathers tan, papery, 011 smell on fresh 
break, appears masslve on fresh surface but weathers 
papery Mudstone is brown, weathers tan, untt forms 
ledge 

33 Shale, chocolate brown, weathers buff, papery at base, 
organtc, several t h ~ n  bedded layers present in unlt, 
forms slope. 

32 Marlstone, brown, weathers buff, ftne gratned, do lom~t~c ,  
thin bedded, grades Into upper unlt. forms ledge. 

31 Shale, gray, calcareous, forms slope. 
30 IJnrt covered by the al luv~um of Soldter Creek 
29 Shale, gray, lnterbedded w ~ t h  buff, ftne-gra~ned I~me- 

stone, forms slope. 
28 L~mestone, black, weathers l ~ g h t  brown, f ~ n e  gra~ned,  

shaly, sltght odor on fresh fracture. 
27 Shale, gray, forms slope, mostly covered. 
26  Shale, papery l ~ k e  u n ~ t  24. 
25 Shale, tan, weathers tan, contams fossil hash, calcareous 

forms slope. 
24 Shale, dark brown, weathers buff, papery, forms ledge 
23 Interbedded shale and s~ l tv  l~mestone L~mestone IS 

cream to brown, weathers buff, ftne gratned, contams 
fosstl hash In places. Shale 1s ltght gray, weathers buff. 
Unit forms ledgy slope 

22 L~mestone, cream, weathers cream, f ~ n e  gratned, ar- 
g~llaceous, medtum bedded, forms ledge 

21 Shale, gray with some thtn beds of l~mestone Mostly 
covered slope. 

20 Ltmestone, dark gray, weathers buff, ftne gra~ned,  con- 
tains pelecypod hash, forms ledge. 

19 Shale, gray, mostly covered slope. 
18 L~mestone, brown, weathers ltght brown, f ~ n e  gra~ned, 

contams some fosstl hash, forms ledge 
17 Shale, l ~ g h t  gray, mostly covered slope 
16 Sandstone, gray, f ~ n e  gra~ned,  slope form~ng at base, 

Beaver Dam Canyon, 

Th~ckness Total Feet 
tn Feet above Base 

2 0 1767 
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Appendix D (Continued) 

grades upward to a medium grained, yellow ledge 
former at top. 
Limestone, chocolate brown, weathers brown, fine 
grained, silty, contains flecks of spar, forms ledge. 
Sandstone like unit 12. 
Limestone dark gray, fine grained, almost lithographic, 
slight odor on fresh break, forms poorly exposed slope 
Sandstone, light gray, weathers light gray, fine grained 
at base and grades upward into medium grained at top. 
Angular to subangular, poorly sorted, massive bedding 
but thin bedded in part. 
Sandstone, light gray, weathers light gray, fine grained, 
poorly sorted, calcareous, forms slope with several 
small ledges. 
Mudstone, brown, weathers reddish brown, calcareous, 
forms slope. 
Limestone, brownish gray, weathers brown, fine grained, 
contains a few pellets and spar-filled vugs, forms 
ledge. 
Sandstone, light gray, weathers light gray, fine grained, 
poorly sorted, cross bedded, calcareous. 
Limestone, dark brown, weathers rust, fine grained, 
slight hydrocarbon odor on fresh fracture. Pelecypod 
hash present. 
Shale, dark brown, weathers light gray, calcareous, 
forms slope. 
Covered. 
Sandstone, brownish-gray, medium grained, poorly 
sorted, poorly cemented with calcite, forms cliff, . . 
angular. 
Interbedded limestone and shale. Shale like unit 3 .  The 
limestone is gray, weathers buff, fine grained, slightly 
vuggy, contains fossil hash. Limestone beds are about 
1 to 2 feet thtick and become lithographic near the top. 
Poor exposure. 
Shale, dark gray, weathers light gray, several thin 
siltstone beds present, forms poorly ex osed slope. 
Siltstone, light gray, weathers b u f f  and light gray, 
highly calcareous. Forms ledge. 

Total 1,767 

Exposures south of Soldier Creek are in general worse than those to the north of the creek. 
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