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DESCRIPTION OF MAP UNITS

Qal ALLUVIUM AND LOW TERRACE DEPOSITS UNDIVIDED (HOLOCENE)—
Interbedded well to moderately sorted clay, silt, sand, and granule to cobble
gravel along present stream channels. Includes terraces as much as 3 m above
present stream levels. Gravel composition varies depending on stream source;
includes clasts of local sedimentary rocks, basalt, and igneous and other rocks
derived from Browns Park Formation conglomerates. Thickness up to 20 m

ALLUVIUM AND SHEETWASH ALLUVIUM (HOLOCENE)—Clay, silt, and sand
along tributary streams and hill slopes

ALLUVIAL FAN DEPOSITS (HOLOCENE AND PLEISTOCENE)—Poorly sorted,
clay- to boulder-sized sediments in fan-shaped deposits where tributary drainages
of steep gradient join lower-gradient streams. Lithology is dependent on local

- : source of tributary. Thickness up to 15 m

v v @ls’vj LANDSLIDE DEPOSITS (HOLOCENE AND PLEISTOCENE)—Cobherent glide

' blocks to heterogeneous mixtures of angular rock fragments, clay, silt, and sand.

May include some colluvium. Thickness about 30 m

Qp PEDIMENT DEPOSITS (PLEISTOCENE)—Poorly sorted, angular rock fragments
of Mesaverde Group lithologies; deposits cap flat-topped ridges in northwest
part of quadrangle that slope gently away from cliffs of Iles Formation

TERRACE DEPOSITS (PLEISTOCENE) —Interbedded, well to moderately sorted
clay, silt, sand, and granule to cobble gravel. Gravel clasts composed mostly

u of local sedimentary rocks, although clasts derived from basalts and other
= igneous rocks occur in nearly all terrace deposits. Terrace deposits south of
§> Little Beaver Creek are very thin and consist mainly of clay, silt, and fragments
~

of the Frontier Sandstone Member of the Mancos Shale. Basalt clasts occur
in high terraces along Oak Ridge

Qt Terrace deposits, undivided —Occur in isolated patches or along tributary streams;
not readily correlative with main terrace sequence described below. Variable
thickness and height above stream level

Qt, Terrace deposits—From 6 to 9 m above present stream level (height above stream
level measured to upper surface of deposit). Maximum thickness about 12 m

Qt, Terrace deposits—From 12 to 30 m above present stream level. Maximum
thickness about 5 m

Qt, Terrace deposits—From 30 to 50 m above present stream level. Maximum
thickness about 6 m

Qt, Terrace deposits—From 35 to 70 m above present stream level. Maximum
thickness about 9 m

Qtg Terrace deposits—From 75 to 110 m above present stream level. Maximum

preserved thickness about 9 m

Tvb VOLCANIC ROCKS OF THE FLAT TOPS AND BROWNS PARK FORMATION,

‘ UNDIVIDED (MIOCENE) —Unit is undivided becausie volcanics and sediments
are interbedded and poorly exposed. Dense to amwygdaloidal, black to dark-
green basalt flows interbedded with sandy limestone; fine-grained, light-gray
to white limestone; and thin-bedded, cross-laminated, moderately to well
sorted, fine- to medium-grained, tan to light-gray, calcareous, arkosic sand-
stone. Sandstones are either fluvial or near-shore lacustrine deposits that inter-
tongue with worm-burrowed freshwater limestones (Reheis and Nutt, 1978).
At least seven basalt flows occur, some pillowed, with two thickest flows at the
base. Maximum preserved thickness about 535 m

WILLIAMS FORK FORMATION (UPPER CRETACEOUS) —Interbedded, very fine
to fine-grained, tan to light-gray sandstone and silty sandstone, gray mudstone,
brown carbonaceous shale, and numerous coal beds. Small areas baked by
burning of underlying coal beds. Maximum thickness preserved about 45 m

ILES FORMATION (UPPER CRETACEOUS)

Trout Creek Sandstone Member—Massive, cross-stratified, fine-grained, tan sand-
stone capped with white sandstone; forms prominent ledge at top of lles
Formation. Thickness from 20 to 50 m

Main body—Interbedded, very fine to fine-grained, tan to light-gray sandstone
and silty sandstone, gray mudstone, brown carbonaceous shale, and some coal
beds. Coals occur chiefly in a zone 280-335 m above base of formation. Sand-
stones more common than in Williams Fork Formation. Thickness from 395
to 450 m, including Trout Creek Sandstone Member

MANCOS SHALE (UPPER AND LOWER CRETACEOQUS)

Main body of Mancos Shale—Dark-gray, marine shale; contains several
mappable sandstone members. At least 365 m of Mancos above Frontier Sand-
stone Member consists of light-gray, calcareous shale and dark-gray, shaly
limestone, probably correlative with the Niobrara Formation. Maximum thickness
about 1,500 m

/Kmlo Loyd Sandstone Member—Massive, well-sorted, very fine grained, pale-olive to
yellowish-gray sandstone with large fossiliferous siliceous concretions. Mapped
line represents tap, about 60-75 m below top of Mancos; not mapped where
obscured by slope wash. Thickness about 10-25 m
£Kmmo_ Morapos Sandstone Member—Thin-bedded, moderately sorted, fine-grained,
light-gray and tan, shaly, slightly calcareous sandstone. Mapped line represents
top, about 300 m below top of Mancos Shale. Thickness ranges from 0 to 15 m

Kmme Meeker Sandstone Member--Thin-bedded, moderately sorted, fine-grained, pale-

to medium-yellowish-brown, shaly, calcareous sandstone. Mapped line
represents top, about 580 m below top of Mancos Shale. Thickness ranges

from 0 to 60 m

Frontier Sandstone Member, upper part—Top 1.5 m consists of well-sorted, fine-
grained, olive-gray, extremely fossiliferous calcarenite; has fetid odor; is probably
correlative with Juana Lopez Member of Mancos Shale; lies about 120 m above
base of Mancos. Calcarenite underlain by thinly interbedded, flaggy, well-sorted,
fine-grained, yellowish-gray sandstone and gray shale; about 15 m thick. Total

thickness of unit about 16.5 m

Kmmf Frontier Sandstone Member, lower part (Upper Cretaceous), and Mowry Shale

Member (Lower Cretaceous) undivided —Units combined for convenience of

mapping because they are not easily distinguished, but together form mappable
topographic lows between outcrops of more resistant Frontier and Dakota Sand-
stones. Upper 80 m consists of dark-gray, calcareous, bentonitic shale; tends
to break into small blocks; part of Frontier Sandstone Member. Mowry is medium
dark gray weathering to silvery gray; tends to split into very thin plates and
contains abundant fish scales; about 25 m thick. Mowry forms base of Man-

cos Shale. Total thickness about 105 m

Kmfm Frontier Sandstone and Mowry Shale Members, undivided —Units are combined

where steep dips cause narrow surface outcrops difficult to show at map scale
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DAKOTA SANDSTONE (LOWER CRETACEOUS) —Crossbedded, fine- to coarse-
grained, yellowish-gray sandstone, conglomeratic sandstone, and some
greenish-gray shale and carbonaceous shale. Some bright- green basal
conglomerate. Thickness from 25 to 45 m

Jme MORRISON AND CURTIS FORMATIONS, UNDIVIDED (UPPER AND MIDDLE
JURASSIC) —Units are combined because Curtis is too thin to represent at map
scale. Upper two-thirds of Morrison Formation is interbedded gray, green, and
reddish-gray mudstone, massive, medium-gray limestone, and thinly laminated,
fine-grained, greenish-yellow sandstone; probably correlative with Brushy Basin
Member. Lower one-third of Morrison consists of well-sorted, conglomeratic,
greenish-gray, calcareous sandstone, and interbedded green and reddish-gray
calcareous mudstone; probably correlative with Salt Wash Member. Thickness
of Morrison Formation varies, but averages about 135 m. Curtis Formation
consists of gray, fossiliferous, glauconitic calcarenite; gray to green, glauconitic
shale; and well-sorted, fine- to medium-grained, bluish-white calcareous,
glauconitic sandstone; about 10 m thick. Exposures are few but suggest that
this thickness decreases to the south and that the Curtis may pinch out. Total
thickness about 145 m

ENTRADA AND GLEN CANYON SANDSTONES, UNDIVIDED (JURASSIC AND
TRIASSIC) —These sandstones cannot be distinguished in the field in absence
of Carmel Formation that elsewhere separates them. Upper part consists of
large-scale, crossbedded, well-sorted, very fine grained to fine-grained, very
pale orange sandstone; about 65 m thick. Chert granule layer about 25 m below
the top, seen in one exposure, may mark vestigial edge of Carmel Formation.
Lower part is massive, well-sorted, fine-grained, moderate-reddish-orange sand-
stone; about 10 m thick. Grades downward into massive, crossbedded, well-
sorted, fine-grained, moderate-orange-pink sandstone; about 15 m thick. Total
thickness about 90 m

CHINLE FORMATION (TRIASSIC)—Reddish-brown, orange-red, and purple,
calcareous siltstone with minor amounts of bedded, purplish-red and gray, silty
limestone, limestone-pebble conglomerate, and basal conglomeratic sandstone.
About 150 m thick

MOENKOPI FORMATION AND PERMIAN ROCKS UNDIVIDED (TRIASSIC AND
PERMIAN) —Units are grouped for mapping convenience because they are
similar in appearance and contact is difficult to map where algal dolomite is
absent. Reddish-brown and buff, and mottled greenish-gray, ripple-marked
siltstone and shale, interbedded with yellowish- and greenish-gray siltstone and
sandstone, and light-gray to white dolomite. A massive, algal dolomite (d),
probably equivalent to Permian South Canyon Creek Dolomite Member of
State Bridge Formation, occurs about 60 m above the base and is obscured
in southeast corner of quadrangle. Dolomitic, greenish-gray beds that pre-
dominate below algal dolomite are probably equivalent to part of Permian Park
City Formation. Total thickness about 155 m

SCHOOLHOUSE TONGUE OF WEBER SANDSTONE (PERMIAN) —Massive,
crossbedded, very fine grained to medium-grained, white to tan, feldspathic
or orthoquartzitic sandstone, with abundant dead oil stains. Schoolhouse Tongue
of Brill (1952); total thickness about 90 m

MAROON FORMATION (PENNSYLVANIAN)—Light- to dark-red, white, and tan,
arkosic sandstone and siltstone interbedded with shale and conglomerate. Basal -
contact of the Maroon is placed at a relatively continuous, massive, dark-gray
limestone thought to lie near color change from predominantly reddish strata
above to greenish-gray strata below. Poorly exposed in the valley of Big Beaver
Creek. Thickness of the Maroon Formation varies drastically: maximum
thickness about 335 m in vicinity of Sawmill Mountain decreases abruptly to
about 105 m in drill holes just north of the quadrangle

MORGAN FORMATION AND EAGLE VALLEY EVAPORITE, UNDIVIDED
(PENNSYLVANIAN) —Light-olive-gray to grayish-orange sandstone and
siltstone interbedded with thin, dark-gray limestone, predominant in the upper
part, comprise Morgan Formation; Eagle Valley Evaporite consists of inter-
bedded gypsum and mudstone. Limited exposure and deformation of the
sediments by expansion, primarily due to hydration of anhydrite, prevents
distinction between formations. Total thickness ranges from 670 to 820 m, of
which only upper 120-150 m is exposed
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downthrown side; number shows approximate vertical displacement in meters
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except along the steep southwest limb of the Yellowjacket anticline where the
interval is 1,000 ft (305 m)

o= URANIUM-VANADIUM MINE
X URANIUM-VANADIUM PROSPECT

Kern Co. Land
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~ 7> BAKED AND FUSED ROCK —Areal extent of baked and fused rock associated with
4 burning of coal beds

ECONOMIC GEOLOGY

The Sawmill Mountain quadrangle was mapped as part of the U.S. Geological Survey’s
program of classifying and evaluating mineral lands in the public domain. Previous geologic
mapping in the area includes maps by Gale (1907, 1910), Trask (1956), and Bookstrom (1961).
Resources of economic interest in the quadrangle include coal, uranium and vanadium, sand
and gravel, and ground water. Oil and gas may be of interest.

Lenticular coal beds of minable thickness (1.2 m or more) crop out below the Trout Creek
Sandstone Member of the lles Formation and in the Williams Fork Formation, both of Late
Cretaceous age. Coals in the lles crop out in a zone 60 m thick, which correlates with the Black
Diamond coal zone as designated by Hancock and Eby (1930) in the Meeker 15" quadrangle,
adjacent to the map area on the west. Coal bed A (see coal sections), which averages 1.5 m
in thickness, was traced for about 1.6 km along the outcrop and may be present throughout
that part of the quadrangle underlain by the upper part of the lles Formation. Hancock and Eby
(1930) reported an average heating value of 11,355 Btu/Ib and an average sulfur content of
0.5 percent for the coal at the Black Diamond mine in the Meeker quadrangle.

Measured sections and isolated outcrops indicate the presence of at least three minable coal
beds in the basal 45 m of the Williams Fork Formation locally exposed. The paucity of outcrops
prevented tracing of these beds. The 1.2-m-thick bed B, shown at the top of coal section 3,
is probably equivalent to one of the two beds exposed at the old Bloomfield mine (Hancock
and Eby, 1930), located in the adjacent Rattlesnake Mesa quadrangle approximately 0.4 km
west of the quadrangle boundary (NE1/4SW1/4 sec. 30, T. 2N., R. 92 W.). Both Bloomfield
coal beds may be present in U.S. Geological Survey coal test drill-hole D-9-RM (see
coal sections; Reheis, 1976) located about 0.9 km west of the quadrangle boundary
(NE1/4NW1/4SW1/4 sec. 30, T. 2 N., R. 92 W.).

Oil and gas may be present in the Yellowjacket anticline or its subsidiary folds, although
several unsuccessful test holes have been drilled. Oil shows were reported from carbonates in
the Pennsylvanian Eagle Valley Evaporite in local wells, but porosity and permeability were too
low to allow production (Bookstrom, 1961). Oil and gas fields to the north and northwest,
including the Nine Mile, Wilson Creek, and Thornburg fields, produce from the Mowry Shale
Member of the Mancos Shale, Dakota Sandstone (both of Cretaceous age), Morrison Formation
and Entrada Sandstone (of Jurassic age), the Glen Canyon Sandstone (of Jurassic and Triassic
age), the basal part of the Triassic Chinle Formation, and the Pennsylvanian-Permian Weber
Sandstone.

Uranium and vanadium occur in minable amounts in the Salt Wash (?) Member of the
Morrison Formation where it crops out along the flanks of the Yellowjacket anticline. Major ore
minerals are tyuyamunite and an unidentified green vanadium clay, with a 1:5 ratio of U,0q
to V,0y; the minerals are disseminated in light-gray sandstone. Mineralization was most intense
near the crest of the anticline and decreased down the flanks. Local mines have operated
sporadically since 1905; combined total production as of 1955, from the Sawmill Mountain
quadrangle and the Thornburgh® quadrangle to the north, was less than 9070 metric tons of
ore (Isachsen, 1955). Almost the entire area surrounding Uranium Peak (just north of the
quadrangle) has been claimed at one time or another. In addition to the Morrison Formation,
prospects occur in the Dakota Sandstone, Entrada and Glen Canyon Sandstones, and Moenkopi
and Maroon Formations. Many of the minor prospects in these formations are not shown on
the map.

Abundant sand and gravel occcur in the Quaternary terrace deposits; no gravel pits have
yet been opened. The widespread occurrence of basalt and other igneous clasts in nearly all
terrace deposits suggests that the Tertiary basalt cap and interbedded Browns Park Formation
sediments formerly were much more extensive than at present.

Ground water for domestic and stock use is drawn mainly from the Iles and Williams Fork
Formations, Mancos Shale, and Quaternary alluvium. Springs occur in the Mancos Shale,
Morrison Formation, and Maroon Formation. Other formations, such as the Dakota, Entrada,
Glen Canyon, and Weber Sandstones, may be aquifers.

*Spelling of quadrangle name changed from Thornburg to Thornburgh in June 1969; oil-and-gas field name retains
the earlier spelling.
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