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1. Clay,silt, and unconsolidated sand. 0-50 feet.

2. Mainly quartzite cobbles and pebbles, some volcanic and
metamorphic rocks, and sparse red and gray chert.
0-25 feet.

3. Sandstone, light-greenish-yellow, very fine grained, oscil-
lation ripple marks; pale-olive limy shale that contains
two thin (0.2-0.8 ft) analcimized tuff beds in upper part;
light-gray marlstone and very light gray limestone in
middle part; very light gray granular limestone at base.
Tongue of Uinta Formation about 105 feet above base.
300 feet.

3a. Tongue of Uinta Formation.

4. Marlstone, very light gray and grayish-olive-green; sand-
stone, yellow-gray, very fine grained, limy, dolomitic;
limestone, buff, medium- to coarsely oolitic, algal, pel-
letal; contains some beds of oil shale that yield 25 g/t.
Base of main oil shale zone marked by top of bed m.
Distinctive fly larvae(?) zone near top of member. 1,340
feet.

4a. Main oil shale zone; may be correlative with basal part
of the Mahogany ledge of the Piceance Creek and Uinta
basins. Bed m is a thin (5-8 ft) calcareous strongly
ripple-marked sandstone which occurs 750 feet above
base of Parachute Creek Member. Forms distinctive
outcrop on aerial photographs. May be stratigraphically
equivalent to part of the B groove of the subsurface.

5. Shale, grayish-green, dolomitic. Contains local sand

lenses. 455 feet.

6. Limestone, buff to brownish-gray. fine- to medium-ostra-
codal; shale, gray-green, limy. Member sandy in basal
20-30 feet; distinctive thin dark-gray limestone that
contains coguina hash at base. 390 feet. Tongue of
Wasatch Formation (100 ft): variegated gray and red
shale and fine- to very fine grained light-gray sandstone
containing some gastropods.

7. Claystone and shale, green, grayish-green, purple, and
red, soft; sandstone, white to ash-gray, fine- to medium-
grained, slightly resistant to nonresistant, very lenticular,
dark chert grains common. 300 feet.

8. Sandstone, brown to yellowish-gray, fine- to very fine
grained at base grading to coarser toward top, limy,
massive, rib-forming, lenticular; interbedded with yel-
low-gray shale; thin coal beds lacally present in upper
part. Several species of the pollen Aguilapollenites
have been collected from a thin coal and carbonaceous
shale 50 feet below top of member in Banty Point quad-
rangle approximately 3 miles south of map area. As-
semblages from this stratigraphic horizon are similar to
assemblages obtained from the Fox Hills Sandstone,
basal part of the Lance Formation, and basal part of the
Medicine Bow Formation in Wyoming (R. H. Tschudy,
written commun., 1965). 1,100 feet.

9. Sandstone, yellowish-gray to dirty-orange, very fine grained
to fine-grained, limy; interbedded with gray and brown
carbonaceous shale and coal; thickest coal beds in lower
part of member, principal bed averages 5.7 feet. 410-
510 feet.

10. Sandstone, light-brown, yellowish-gray, and very light gray,
fine- to very fine grained, limy; interbedded with gray to
light-brownish-gray and brown carbonaceous shale; con-
tains a few thin coal beds (1.5-2.0 ft). Base probably
marks transition from underlying marine sandstones to
continental and brackish-water strata. 750 feet.

11. Sandstone, grayish-tan, brownish-gray, and very light gray,
fine- to very fine grained; interbedded with brownish-
gray shale. Inoceramus sp. occurs about 75 feet above
base. Grades into minor coal member lithology in
northwestern part of quadrangle. 0-250 feet.

12. Shale, as in main body of Mancos; orange-weathering
dolomite concretions that contain Baculites; abundant
gypsum in top 85 feet. Contains a thin (10-20 ft) brown-
ish-gray, orange-weathering very fine grained sandstone
which thins southeastward; about 150 feet above the
Castlegate Sandstone; occupies approximately the same
stratigraphic position and is similar in age to the Loyd
Sandstone Member of the lles-Meeker area farther
east. 300 feet.

13. Sandstone, very light gray to gray (weathers same), fine-
grained, massive, limy, porous; a thin (0.6 ft) coal locally
at top. Appears to pinch out to the northwest. Gener-
ally 50-70 feet.

14. Sandstone, gray-orange, yellowish-brown-weathering, very
fine grained, limy; interbedded with yellowish-gray to
olive-gray-green shale and thin-bedded brown siltstone;
grades southeastward into shale. Forms prominent
hogbacks a mile south and subparallel to U.S. Highway
40. 0-190 feet.

15. Shale, brownish-gray, mainly noncalcareous, marine; inter-
bedded siltstone and very fine grained sandstone; thin
beds of bentonite.

16. Sandstone, grayish-orange-pink, very fine grained, silty,
very calcareous. Correlates with basal B’ zone in
subsurface along Douglas Creek arch northeast of map
area. Not mapped in northern part of quadrangle;
thickens to south. 0-15 feet.

17. Shale, brownish-gray, mainly noncalcareous, marine; inter-
bedded siltstone and very fine grained sandstone; thin
beds of bentonite. Fossil locality D5499 yielded Ino-
ceramus stantoni Sokolow, Phlycticrioceras oregonense
Reeside, and Inoceramus sp. which indicate an age of
about middle Niobrara; zone of Scaphites depressus.
Thickness from base of Mesaverde Group to top of
Dakota Sandstone ranges from 5,300 feet in northern
part to 5,230 feet in southern part of map area; interval
thins even more over Douglas Creek arch to the east.

18. Sandstone, yellowish-gray to very light gray; very fine
grained, limy, fossiliferous, gassy odor; forms hogback.
Shale in lower part, light-olive-brown to dark-gray, fis-
sile, noncalcareous to slightly calcareous; forms dip
face. Probably equivalent to the Ferron Sandstone
Member of the Mancos Shale of Utah. Egquivalent to
the middle of the Juana Lopez Member of the Mancos
Shale of southern Colorado and New Mexico. 260 feet.

18a. Imoceramus dimidius White; Prionocyclus macombi Meek.

19. Shale, ash-gray to olive-brownish-green, and olive-brown,
noncalcareous, siliceous; contains bentonite and fish
scales. 74 feet.

20. Sandstone and conglomerate, gray to orange-brown,
porous, friable; grades from conglomerate to fine-grained
sandstone; distinctive crystal reflectance on fresh sand-
stone surface; interbedded with some dark-gray shale
and coaly material; locally has dark hard pea-sized con-
glomerate at top. 72 feet variable.

21. Shale, grayish-green and grayish-red, soft, clayey; inter-
bedded with greenish-gray nodular limestone (fresh
water) that contains much secondary calcite in fractures
and some gray medium-grained sandstones. 95 feet
variable.

22. Conglomerate and sandstone. light- to brownish gray,
variable porosity. cyclic graded sequences that have
conglomerate at base. grading upward into crossbedded
fine-grained sandstone. 0-80 feet variable.

23. Shale, olive-green, greenish-gray, and red; bentonitic in
part; contains petrified wood and dinosaur bones; lower
part sandy. Sandstone, yellowish- to light-gray, con-
glomeratic to very fine grained, porous, lenticular. 550
feet.

24. Shale and siltstone, dark-greenish-gray, glauconitic, fis-
sile, limy in part; siltstones are light greenish gray, glau-
conitic, thin-bedded, and ripple marked. Contains some
gray glauconitic oolitic fossiliferous limestone in lower
half; contains the belemnite Pachytheuthis densus (Meek
and Hayden) and oyster Ostrea strigilecula White. Lower
15 feet is sandstone which forms a caprock over Entrada
and contains belemnites at base. Equivalent to the
Redwater Shale and Pine Butte Members of the Sun-
dance Formation in south-central Wyoming (G. N.
Pipiringos, oral commun., 1967). 106 feet.

25. Sandstone, pale-grayish-orange., \}ery fine grained, limy,
porous, crossbedded. 145 feet.
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Qac

Alluvial and colluvial deposits, undivided

Qd

Dune sand

Landslide deposits
Generally composed of fragments of Dakota Sandstone

Green River Formation and tongue of Wasatch
Formation
Tge, Evacuation Creek Member
Tegp, Parachute Creek Member
m, base of main oil-shale zone
Tge, Garden Gulch Member
Ted, Douglas Creek Member
Twt, tongue of Wasatch Formation

Wasatch Formation

UNCONFORMITY

Mesaverde Group
Kmvu, upper unit
Kmvc, main coal unit
Kmvm, minor coal unit
Kmvs, Sego Sandstone

Buck Tongue of Mancos Shale

Tongue of Castlegate Sandstone
Kc, Castlegate Sandstone undivided
Kcu, upper unit
Kcl, lower unit

Mancos Shale
Km, main body
e, base of Emery (?) Sandstone Member
Kmf, Frontier Sandstone Member
Kmm, Mowry Shale Member

Dakota Sandstone

UNCONFORMITY

Cedar Mountain Formation!

Kcs, shale member
Kcb, Buckhorn Conglomerate Member

UNCONFORMITY

Morrison Formation

UNCONFORMITY

Curtis Formation

Entrada Sandstone

SHOWN IN SECTION A-A’ ONLY

Carmel Formation

UNCONFORMITY

Glen Canyon Sandstone

Chinle Formation
Includes Gartra Member

UNCONFORMITY

Moenkopi Formation

1'W. L. Stokes (1944, p. 966) originally proposed the term Cedar
Mountain Shale to include the variegated beds between the
Buckhorn Conglomerate and the Dakota Sandstone. He later
(1952, p. 1774) redefined the unit to include the Buckhorn Con-
glomerate, reducing the Buckhorn to member status within the
Cedar Mountain Formation. The type section of the formation
as well as the Buckhorn is on the southwest flank of Cedar
Mountain, Emery County, Utah, in the vicinity of Buckhorn
Reservoir. As used here, the Cedar Mountain Formation is
proposed as the proper term to include the nonmarine beds at
the base of the Cretaceous Systemin this area of northwestern
Colorado
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The quadrangle was mapped as part of the U.S.
Geological Survey program of classifying and eval-
uating lands in the Public Domain. Oil and gas, coal,
oil shale, sodium zeolites, and sand and gravel occur
within the map area, but only oil and gas and sand
and gravel were being exploited in 1968.

The Rangely oil field, part of which lies in the map
area, produces oil from several formations at depths
ranging from about 560 feet to more than 6,700 feet
along the flanks and crest of a large northwest-trend-
ing asymmetric fold, the Rangely anticline. The
first well in the Rangely field was drilled during the
summers of 1901 and 1902, and oil shows were found
at 750 feet (Gale, 1908, p. 40-41); the well was aban-
doned at a total depth of 2,130 feet in the Mancos
Shale. Oil was discovered in the Weber Sandstone
in March 1933 in the California Co. A-1 Raven well
insec.30, T.2 N., R. 102 W. The well had a poten-
tial of 213 barrels of oil per day, but it was shut in
due to lack of market and refining problems created
by the relatively high sulfur content of the oil. From
1933 to 1944 oil exploration in the Rangely field con-
sisted only of shallow drill holes. In 1944 active
development of the Weber Sandstone reservoir
started. The following table shows cumulative pro-
duction figures for each formation that has produced
oil or gas (Colorado Oil and Gas Conservation Com-
mission, 1967).

Cumulative production to January 1, 1967, Rangely field

i ol Goe
Reservoir (thousand cubic
(barrels) feet)
MancosShale____________________| 10,480,784 22
Morrison Formation__ . _______ 14,735 1,326
Entrada Sandstone_ . ... _________ 0 52,293
Gartra Member of Chinle Formation! 212,087 51,937
Weber Sandstone .. .______________ 385,197,995 | 633,791.218
Total .. ______________________|395905601| 633896796

1 New usage after Poole and Stewart (1964), formerly reported

as Shinarump Conglomerate Member.

Currently, oil is produced in the Rangely field from
the Weber Sandstone. the Morrison Formation, and
the Mancos Shale. At the present time, only the
Mancos and the Weber produce oil in the Mellen Hill
quadrangle. The Gartra Member of the Chinle For-
mation produced oil from a well in sec. 15, T.2 N., R.
103 W., but the well is now abandoned. During 1966,
314 wells produced 16,212,520 barrels of oil and
22,604,837,000 cubic feet of gas from the Weber Sand-
stone in the Rangely field (Colorado Oil and Gas
Conservation Commission, 1967). Average daily pro-
duction from the Weber was about 45,000 barrels of
oil. The Mancos Shale yielded 460,942 barrels of oil
from 80 wells during 1966. Average daily production
of the Mancos wells was about 16 barrels of oil; the
median value of daily Mancos production was about
8 barrels of oil per well. Only one well, the Pan
American Petroleum 1 UPRR (NE%4NW sec. 32,
T.2 N, R.102 W.), produced from the Morrison in
1966. This well was completed in January 1966 and
produced 12,264 barrels of oil and 1,326,000 cubic feet
of gas during the year. The following table lists
general characteristics of the crude oil from the var-
ious formations. No analysis was available for crude
oil from the Morrison Formation.

Crude petroleum analyses (Wenger and others, 1957)

3 APl | Pour-| Sulfur |Specific
Formation Color gravity | point | (percent)| gravity Base
Mancos Shale | Green | 394° | 5°F | <01 | oses |R3F
Gartra Member,
of Chinle
Formation.__| Brown-
ish-black| 384° | 85°F| 0.44 0.833 | Do.
Weber Inter-
Sandstone do. 35.0° |<5°F| 0.72 0.850 |mediate

The thickest coal bed occurs in the main coal unit
of the Mesaverde Group in the southwestern part of
the quadrangle. The coal beds strike northwest and
dip 20°-30° southwest. Coal thicknesses in the Mesa-
verde are variable, and the coal beds do not seem to
be as thick as those farther southeast in the adjoin-
ing Banty Point quadrangle (Cullins, 1968). The
maximum measured coal thickness in the Mellen Hill
quadrangle was 6.2 feet, whereas a coal bed as much
as 12 feet thick was measured in the Banty Point
quadrangle. The only coal bed that can be traced
for any appreciable distance along the outcrop is the
thick bed at the base of the main coal unit of the
Mesaverde Group. The minor coal unit contains thin
discontinuous coals no thicker than 2 feet. Locally,
a thin (0.6 ft) coal is present at the top of the Castle-
gate Sandstone.

No coal mines are operating in the map area, and
no fresh unweathered samples were available for
analysis. The Mesaverde coals in the region are sim-
ilar in Btu, sulfur, and ash content. In the Rangely
7%-minute quadrangle to the southeast, Gale (1910,
p. 196, 197, 250) collected Mesaverde coal samples
from a mine in sec. 14, T.1 N, R. 102 W. Analyses
on an “air-dried” basis indicated a calorific value of
11,080-11,490 Btu; average sulfur content was 0.40-
0.46 percent. The coal is classified as high volatile
C bituminous (Landis, 1959, p. 150).

Oil shale occurs in the Parachute Creek Member of
the Green River Formation in the southwest corner
of the quadrangle, and analyses of weathered out-
crop oil-shale samples indicate oil yields ranging from
10 to 25 gallons per ton. Somewhat larger yields
could reasonably be expected from unweathered shale.
The highest grade oil shale occurs in a 175-foot inter-
val of rock above bed m in strata from 5 to 15 feet
thick interlayered with leaner oil shale. The strata
above bed m are correlative in part with the Mahog-
any ledge of the Uinta basin. Bed m may be cor-
relative in part with the “B groove”, an electric log
marker used in the subsurface throughout much of
the Piceance Creek basin.

The sodium zeolite analcime (NaAlSi;0s. H,0) occurs
upward from the Parachute Creek Member of the
Green River Formation into the lower part of the
overlying Uinta Formation of late Eocene age. The
thickest bed of analcime is 1.4 feet. Analcime is not
present in sufficient quantities to be considered eco-
nomically valuable in the foreseeable future. Dawson-
ite [Na3Al(CO3)s.2A1(0H);)] may be present in trace
amounts, but X-ray diffraction analyses of 29 samples
taken from various parts of the Green River Forma-
tion did not reveal its presence.

Sand and gravel are obtained from terrace deposits
as needed for use on the county roads.

The largest structural feature other than the
Rangely anticline is a fault, here named the Blue
Mountain thrust fault, in the northern part of the
map area. The fault has been discussed briefly by
Anderman (1961, p. 103, 104) and his interpretation of
it is believed to be essentially correct. The thrust
passes into a left lateral fault on the section line be-
tween secs. 7 and 18, T.3 N., R. 102 W. The fault
extends westward out of the map area. The exact
location of the surface trace of the thrust fault is
conjectural but it probably lies south of the dry hole
in sec. 15, T.3 N., R. 108 W. Whether or not the
fault actually reaches the surface is unknown at this
time, but a line of deformed bedding in the Mancos
Shale could mark the trace of the fault. Frank Tully
(oral commun., 1966) believes that the thrust fault
may be of economic significance in that oil or gas
may be trapped somewhere along the subthrust plate.
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