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Measured Sections and Environmental Reconstructions of Uppermost Jurassic to
Lowermost Upper Cretaceous Rocks in the Vicinity of the Southern Ute Indian
Reservation, Southern Colorado

By W.M. Aubrey

Abstract

Twelve stratigraphic sections were measured on the northern side of the
San Juan Basin in southwestern Colorado to determine the depositional
environments of uppermost Jurassic to lower most Upper Cretaceous rocks on the
Southern Ute Indian Reservation. Rocks studied include the upper part of the
Upper Jurassic Brushy Basin Member of the Morrison Formation, the Lower
Cretaceous Burro Canyon Formation, the Upper Cretaceous Dakota Sandstone, and
the lower part of the Upper Cretaceous Mancos Shale.

Lenticular, fluvial channel sandstones and conglomerates that occur
beneath the Dakota Sandstone in southwestern Colorado are generally considered
to be part of the Burro Canyon Formation. In the western part of the region,
however, the stratigraphically lowest of these conglomeratic sandstone bodies
(including the Karla Kay Conglomerate Member of the Burro Canyon Formation)
are interbedded with smectitic mudstones, bentonite beds, resistant green hard
layers, and possible clinoptilolite typical of the lacustrine deposits of the
underlying Brushy Basin Member of the Morrison Formation and should probably
be included in the Morrison Formation. The basal Encinal Canyon Member of the
Dakota Sandstone consists of crossbedded, fluvial, locally conglomeratic
sandstone that fills valleys incised into the underlying the Burro Canyon
Formation. The generally fine grained sandstone, siltstones, mudstone, and
thin coals of the upper part of the Dakota, which overlie the Encinal Canyon
Member, represent delta-plain environments in the western part of the Southern
Ute Reservation and shore-zone deposits in the eastern part. The marine
Mancos Shale overlies the upper part of the Dakota Sandstone.

Coarse-grained channel sandstones of the Burro Canyon Formation and
fluvial valley fill of the Encinal Canyon Member are possible reservoirs for
oil and gas in the Southern Ute Reservation area. The finer grained shore-
zone and distributary-channel sandstones in the upper part of the Dakota may
also have the potential for stratigraphic traps. Original porosity and
permeability of the Dakota and Burro Canyon sandstones in the vicinity of the
reservation, however, have been reduced by pervasive silica cement and by
authigenic (?) clay; more work is needed to determine the potential of these
sandstones as exploration targets.

INTRODUCTION

The 12 stratigraphic sections presented here were measured on the
northern side of the San Juan basin (fig. 1) as part of a study to determine
the history of uppermost Jurassic to lowermost Upper Cretaceous rocks in the
vicinity of the Southern Ute Reservation in southwestern Colorado. Sections
were measured in three general areas: (1) the Ute Mountain area, (2) the
Durango area, and (3) the Coldwater Creek area (fig. 1). Sections in the
Durango and Coldwater Creek areas were chosen because of their close proximity
to the reservation. The Ute Mountain sections are to the west of the
reservation and are included because they delineate regional facies changes
that increase our understanding of rocks in the reservation area.



Rock units include, in ascending order, the upper part of the Brushy
Basin Member of the Morrison Formation (Upper Jurassic), the Burro Canyon
Formation (lower Cretaceous), the Dakota Sandstone (Upper Cretaceous), the
lower shale member of the Mancos Shale (Upper Cretaceous), and the lower part
of the Greenhorn Limestone Member of the Mancos Shale (Upper Cretaceous). The
Dakota Sandstone and the Burrc Canyon Formation, which is commonly
undifferentiated from the Dakota Sandstone (Tweto, 1979), are important
producers of cil and gas in the northern San Juan basin. The Burro Canyon
Formation contains several low-grade uranium deposits. The measured sections
are presented in the appendix and in plates I-IV.

STRATIGRAPHIC RELATIONSHIPS

The Upper Jurassic Brushy Basin Member of the Morrison Formation is a
saline, alkaline playa-lake complex that was deposited in a basin extending
300 mi (500 km) from the southern edge of the San Juan basin to north of the
present-day Uncompagre uplift, and was approximately 185 mi (300 km) wide
(Turner-Peterson and others, 1986). The Brushy Basin is about 150-330 ft (50-
100 m) thick in southwestern Colorado (Ekren and Houser, 1965) and consists of
mostly green or olive mudstones interbedded with tuff beds that contain
abundant altered volcanic ash (Bell, 1986; Turner-Peterson and others, 1986).
Salinity and alkalinity variations in the paleolake caused differential
alteration of ash in the lake deposits and resulted in four concentrically
zoned mineral facies (Turner-Peterson and others, 1986). Ash in the central
portion of the paleoclake basin altered to albite, whereas ash in succeeding
zones, progressing toward the edges of the lake, typically altered to
analcime, clinoptilolite, and bentonite, respectively. The analcime zone is
also characterized by beds of authigenic potassium-feldspar, and the
clinoptilolite zone alsoc contains bentonite beds (Turner-Peterson and other,
1986).

Several of these authigenic mineral facies occur in the vicinity of the
Southern Ute Reservation. The Brushy Basin Member in the Durango and
Coldwater Creek areas was deposited in the albite zone in the central part of
the paleolake basin. 1In the Ute Mountain area, the Brushy Basin was deposited
nearer the western margin of the paleoclake. Strata on the eastern side of
McElmo Canyon near Cortez are within the analcime facies, and the boundary
between the analcime facies and the albite facies runs north-south somewhere
between the Cortez and Durangc areas. Strata on the western side of McElmo
Canyon are within the clinoptilolite faces, and the boundary between the
clinoptilolite and the analcime facies runs north-socuth through the middle of
the Ute Mountain area (Christine Turner-Peterson, oral communication, 1987).

The albite, analcime, and clinoptilolite beds form hard resistant
layers. Albite and analcime beds are green, clinoptilolite beds are orange,
and bentonite beds are white. Preliminary data indicates that interbedded
mudstones in the albite and analcime zones are predominantly illitic, whereas
those in the clinoptilolite and bentonite zones are principally smectitic
(Christine Turner-Peterson, oral communication, 1986). The smectitic beds
swell when wet and are hard and frothy appearing when weathered; the
nonsmectitic beds, on the other hand, have a hackly or fissile weathering
character (Ekren and Houser 1959).
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Figure 1. Map shows Southern Ute Reservation (hachured area) and vicinity:

Numbered dots show location of measured sections described in the
appendix and illustrated in plates 1-4. Strippled pattern shows
outcrop of Fruitland Formation and Xirtland Shale and iandicates
location of the San Juan basin.



Lenticular, fluvial conglomerate and conglomeratic sandstone bodies that
occur at or near the top of the Brushy Basin Member of the Morrison Formation
in southwestern Colorado have been included in the upper Lower Cretaceous
Burro Canyon Formation by Ekren and Houser (1959, 1965). The
stratigraphically lowest of these bodies is the Karla Kay Conglomerate Member
of the Burro Canyon Formation (fig. 2), which forms shoestring channel
deposits as much as 2000 ft (610 m) wide and 65 ft (20 m) thick (Ekren and
Houser, 1959). Mudstones in the Burro Canyon are commonly green or olive and
nonsmectitic and have a hackly or fissile texture on a weathered surface
(Ekren and Houser, 1965). Ekren and Houser (1965) interpreted the Burro
Canyon to interfinger with the upper part of the Morrison because conglomerate
and conglomeratic sandstone bodies and nonsmectitic mudstone are locally
interbedded with smectitic mudstone. The thickness of the Burro Canyon ranges
from 140 to 206 ft (42-62 m) in the four corners area (Ekren and Houser,
1965).

The lower Cenomanian (lower Upper Cretaceous) Encinal Canyon Member
(Aubrey, 1987) at the base of the Dakota Sandstone fills paleovalleys incised
into the top of the Burro Canyon Formation. The Encinal Canyon consists of
crossbedded, fluvial, fine- to coarse-grained sandstone that is locally
conglomeratic. Paleovalleys at the base of the Dakota are commonly 40-50 ft
(12-15 m) deep in southwestern Colorado but can be more than 100 ft (30 m)
deep in some parts of the region (Carter, 1957; Aubrey, 1986).

Younger beds of the Dakota in the northern San Juan basin are composed of
fine- to medium-grained sandstone, dark-gray mudstone and siltstone, and
carbonaceous shale and coal that were deposited in a variety of marginal-
marine and deltaic environments. These beds range from about 60 to 180 ft
(10-48.5 m) in thickness and are probably middle to early late Cenomanian in
age.

Cobban and Hook 1984) used the distribution of various ammonite species
to outline approximate middle and late Cenomanian Dakota shoreline positions
(fig. 3). 1In general the shoreline trended north-south and transgressed to
the west. However, a large embayment, the Seboyeta bay (Hook and other, 1980)
formed in northwestern New Mexico, and the shoreline on the northern side
ofthis bay trended northeast-southwest and transgressed to the northwest
toward the area of the Southern Ute Reservation.

The Dakota Sandstone is conformably overlain by the marine lower shale
member of the Mancos Shale. The lower shale member is latest Cenomanian in
age and is equivalent to the Harland Shale Member of the Greenhorn Limestone
in the Colorado Group (Sageman, 1985). The lower shale member consists
primarily of medium- to olive-gray shale that is commonly calcareous,
particularly in its upper part, and is about 75-100 ft (23-30 m) thick on the
northern side of the San Juan basin (Ekren and Houser, 1965; Wanek, 1959).

The lower shale member grades upwards into the Greenhorn Limestone Member of
the Mancos Shale. The Greenhorn consists of dense, locally almost
lithographic, gray or white limestone interbedded with calcareous shale (Ekren
and Houser, 1965). It is late Cenomanian to early Turonian in age and is
equivalent to the Bridge Creek Member of the Greenhorn Limestone of the
Colorado Group (Cobban and Hook, 1984). The Greenhorn Limestone Member ranges
in thickness from about 15 to 35 ft. (4.5-10.5 m) in southwestern Colorado
(Ekren and Houser, 1965; Lamb. 1973).






UTE MOUNTAIN AREA

Sections in the Ute Mountain area were measured in McElmo Canyon, on the
western side of Sleeping Ute Mountain, and near the Four Corners (fig. 1,
plate I). Jurassic and Cretaceous rocks described in the sections are
discussed below.

Rocks older than the Dakota Sandstone in the Ute Mountain area consist of
channel deposits and lacustrine-overbank deposits. The lenticular
conglomerate and conglomeratic sandstone bodies that compose the channel
deposits have been included in the Burro Canyon Formation by Ekren and Houser
(1965). These lenslike bodies are commonly cross-stratified and fluvial in
origin. They are composed of quartzose fine- to coarse-grained sandstone and
pebbles of colored chert, quartzite, and silicified limestone and siltstone.
The lenses are more numerous and less coarse and have a more sheetlike
geometry in the upper part of the section than in the lower.

The lacustrine-overbank deposits consist primarily of mudstone, siltstone
and very fine grained sandstone and have been included in both the Morrison
and the Burro Canyon Formations by Ekren and Houser (1965). They placed
frothy weathering smectitic mudstones in the Brushy Basin Member of the
Morrison Formation and hackly weathering nonbentonitic mudstones in the Burro
Canyon Formation. Mudstones and siltstones in the lower part of the
lacustrine-overbank facies are predominantly frothy weathering, while those in
the upper part are mostly hackly weathering.

Stratigraphic relationships are less certain, however, than suggested by
ekren and Houser (1965), who interpreted alternating smectitic and
nonsmectitic beds as interfingering between the Burro Canyon and underlying
Morrison Formation. The Brushy Basin in the Ute Mountain area is transitional
between the smectitic clinoptilolite facies in the western part of the area
and the nonsmectitic analcime facies in the eastern part (Christine Turner-
Peterson, oral communication, 1986). The alternating smectitic and
nonsmectitic beds may be better explained by lateral interfingering of the
clinoptilolite and analcime Brush Basin facies.

The lacustrine-overbank facies, particularly in its lower part, probably
consists of saline, alkaline playa-lake deposits of the Brush Basin Member of
the Morrison Formation. Clinoptilolite beds occur near the base of the Four
Corners I section (plate I, section 3), and orange specks in mudstone beds in
the lower part of the Cannon Ball Mesa I section (plate I, section 1) may also
be clinoptilolite. Bentonite beds and resistant green hard layers also occur
in these sections, especially in the lower parts. Clinoptilolite and
bentonite beds and the resistant hard layers are typical of the Brushy Basin
Member in this area.
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Channel sandstones occur locally within the lacustrine deposits of the
Brushy Basin Member elsewhere in the San Juan basin (Bell, 1986), and at least
some of the stratigraphically lower lenticular bodies that compose the channel
deposits in the Ute Mountain area are probably part of the Brushy Basin rather
than the Burro Canyon. The Karla Kay Member of the Burro Canyon Formation and
some of the lower sandstone and conglomerate lenses occur stratigraphically
below bentonite beds and hard layers in the latustrine-overbank facies (for
example, see Cannon Ball Mesa area, plate I, section 1 and la). These channel
sandstones and conglomerates grade laterally into the mudstones and siltstones
of the lacustrine-overbank facies; although there is local scour at their
bases, the channel deposits do not appear to fill valleys cut into older
deposits. More work, however, is needed to determine the stratigraphic
relationships between the Brushy Basin Member of the Morrison Formation and
the Burro Canyon Formation in the area.

The basal Dakota surface is unconformable and locally cuts as much as 45-
50 ft (15-17 m) into underlying rocks within a horizontal distance of just a
few hundred feet (Cannon Ball Mesa I and II, plate I, section 1 and la).
Valleys that occur locally at the base of the Dakota are filled with
crossbedded fluvial sandstones and conglomerates of the Encinal Canyon
Member. Extensive reconnaissance indicates that pebbly sandstone almost
"always occurs at the base of the Dakota Sandstone even in areas where there is
no scour and fill. For instance, in the Four Corners I section (plate I,
section 3), the unconformity is marked by a thin pebbly sandstone that is
overlain by fine-grained sandstone and coal and underlain by green mudstone.
Pebbles at the base of the Dakota probably were concentrated into a lag
deposit during the hiatus represented by the unconformity.

The fluvial rocks of the Encinal Canyon are overlain by a unit composed
of delta-plain or coastal plain deposits. This unit ranges from 95 to 180 ft
(29-45 m) in thickness throughout the area and consists of three facies: (1)
a channel facies, (2) a crevasse splay-levee facies, and (3) an overbank
facies. The channel facies is composed of generally fine to medium grained,
quartzose sandstone; it is commonly trough crossbedded although locally it may
contain horizontal laminations, ripple laminations, and planar crossbeds. The
crevasse splay-levee facies consists of thin, fine- to medium-grained
sandstone beds that are generally ripple laminated but may locally be planar
tabular or trough crossbedded. Gray to dark-gray carbonaceous mudstone and
thin coal compose the overbank facies. The delta- or coastal-plain rocks in
the Ute Mountain area grade upward into marine beds of the lower part of the
Mancos Shale.

DURANGO AREA

In the Durango area, the Dakota Sandstone is underlain by fine- to
medium-grained, locally conglomeratic sandstone interbedded with finer grained
mudstone and very fine grained sandstone (plate II, section 5). These rocks
have been included in the Burro Canyon Formation (Tweto, 1979). The sandstone
and conglomeratic sandstone represent fluvial channel deposits. More work is
needed to determine whether or not the mineralogy of hard layers and mudstone
is the fine-grained facies is typical of the Brushy Basin Member of the
Morrison Formation; it is uncertain whether the pre-Dakota rocks should be
included in the Brushy Basin Member of the Morrison Formation or in the Burro
Canyon Formation.



The Dakota Sandstone rests disconformably on underlying rocks in the
Durango area. The basal Dakota unit, the Encinal Canyon Member, is a fluvial,
locally conglomeratic sandstone that varies in thickness at the expense of the
underlying Burro Canyon Formation. At the Junction Creek I section (plate II,
section 5) the Encinal Canyon is only a few feet thick. About a mile to the
west, however, it is about 30 ft (9 m) thick (fig. 4).

The Encinal Canyon Member in the Junction Creek I section (plate II, section
5) area is overlain by 10-15 ft (3-4.5 m) of coal and carbonaceous shale that
was probably deposited in a coastal swamp or lagoonal environment. The coal
and shale grade upward into a tabular, planar crossbedded, fine-grained
sandstone unit about 30 ft (9 m) thick, which may be a distributary- or tidal-
channel deposit. More work, however, is needed to determine the nature of the
depositional environments of the post-Encinal Canyon Dakota rocks. The
crossbedded sandstone is, in turn, overlain by the marine Mancos Shale (plate
IT, sections 5 and 6).

COLDWATER CREEK AREA

Channel sandstones and conglomeratic sandstones interbedded with finer
grained rocks occur beneath the Dakota Sandstone in the Coldwater Creek I
section (plate III, section 7; fig. 5) and are similar to those in the Durango
and Four Corners areas. These rocks have been placed in the Burro Canyon
Formation (Tweto, 1979), but it is possible that they are part of the Morrison
Formation. The channel sandstones in the Coldwater Creek I section cannot be
traced laterally because of poor exposures, but they are similar to lenticular
channel sandstones represented in the Coldwater Creek II-VI sections (plate
IV, sections 8-12; fig. 6) that pinchout laterally into fine-grained facies
and are underlain by mudstone and interbedded hard layers that are part of the
Brushy Basin Member.

The Encinal Canyon Member of the Dakota Sandstone is thin or absent in
the Coldwater Creek I section (plate III, section 7), where there is only
about ten ft (3 m) of local relief at the base of the Dakota. Fifteen miles
to the south near the town of Piedra, the basal Dakota surface locally scours
40 ft (12 m) into the underlying mudstones of the Burro Canyon (Morrison?)
Formation within a horizontal distance of about 150 ft (49 m) (fig. 7), and
the scour is filled with crossbedded, locally conglomeratic fluvial sandstone
of the Encinal Canyon Member.

The Encinal Canyon Member in the Coldwater Creek area is overlain by a
unit composed of sandstone, siltstone, mudstone, and coal beds. Sandstones
are quartzose, generally fine grained, and commonly bioturbated. They are
generally flat bedded and ripple laminated, although planar tabular crossbeds
are also common. The sediments were probably deposited in a variety of shore-
zone environments. Bioturbated, flat-bedded, ripple-laminated, or tabular
planar crossbedded sandstones were probably deposited in tidal-flat,
shoreface, or offshore-bar environments. Coal beds may represent coastal
swamps or lagoomns, and siltstones and mudstones probably represent lagoonal or
offshore environments.















SUMMARY AND CONCLUSIONS

Lenticular, crossbedded, fluvial sandstones and conglomerates beneath the
Dakota Sandstone in the northern San Juan basin have been included in the
upper Lower Cretaceous Burro Canyon Formation by Ekren and Houser (1959,
1965). Examination of sections in McElmo Canyon, however, indicates that the
lower lenticular sandstone and conglomerate bodies interfinger with mudstone
containing bentonite beds, hard layers, and possibly clinoptilolite typical of
the Upper Jurassic Brushy Basin Member of the Morrison Formation, and that
these lenticular bodies should probably be included in the Morrison
Formation. Sandstone and conglomeratic sandstone in the upper part of the
pre-Dakota section in McElmo Canyon, on the other hand, interfinger with
generally nonbentonitic mudstone and are probably part of the Burro Canyon
Formation. Paleocurrent directions (fig. 2) and metamorphic rock fragments
from the Karla Kay Conglomerate Member, the lowest of the lenticular sandstone
and conglomerate bodies, indicate a western source area. Correlation of the
Karla Kay with the Brushy Basin Member of the Morrison Formation rather than
with the Burro Canyon Formation suggests that there was a brief period of
uplift in the area of the Sevier orogenic belt in western Utah during the Late
Jurassic.

East of McElmo Canyon in the Durango and Coldwater Creek area,
stratigraphic relationships are less certain. The mudstone beds of the Brushy
Basin Member are more illitic and lack bentonite beds (Christine Turner-
Peterson, oral communication, 1986. Mudstones of the Brushy Basin are
therefore difficult to distinguish from nonsmectitic mudstone beds of the
Burro Canyon Formation. More work is needed to determine whether the
lenticular sandstones and conglomerates in this area should be assigned to the
Brushy Basin Member of the Morrison Formation or to the Burro Canyon
Formation. More work is needed to determine whether the lenticular sandstones
and conglomerates in this area should be assigned to the Brushy Basin Member
of the Morrison Formation or to the Burro Canyon Formation.

The basal Dakota unit in the vicinity of the Southern Ute Indian
Reservation and elsewhere in the northern part of the San Juan basin is a
locally conglomeratic fluvial sandstone, the Encinal Canyon Member of the
Dakota Sandstone. The Encinal Canyon Member fills valleys scoured into the
underlying Burro Canyon Formation that are as deep as 45 ft (13.5 m). The
lenticular coarse-grained channel sandstones and conglomerates of the Burro
Canyon Formation and coarse-grained fluvial valley fill of the Encinal Canyon
Member may be potential stratigraphic traps for oil and gas, particularly in
areas where they are overlain by delta-plain mudstones rich in organic
materials. Original porosity and permeability in these rocks have been
diminished by silica cement and interstitial authigenic(?) clay, however, and
more work is needed to evaluate their hydrocarbon potential.

The Encinal Canyon Member is overlain by delta-plain or coastal-plain
deposits in the Ute Mountain and Durango areas to the west, and by shore-zone
rocks in the Coldwater Creek area to the east. This distribution of
depositional environments is consistent with the shoreline trends suggested by
Cobban and Hook (1984) (fig. 3). The delta- and coastal-plain rocks and
shore-zone rocks, which are probably laterally equivalent, were deposited
during a stillstand of the shoreline.
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North-south shoreline trends suggest that the depositional environments
of upper Dakota rocks in the subsurface on the Southern Ute Indian Reservation
are probably like those in the Durango and Coldwater Creek areas.
Distributary channel deposits in the western part of the reservation area and
sand bodies in the shore-zone system in the eastern part are possible
reservoirs for oil and gas. Sand bodies in the shore-zone probably parallel
north-south shoreline trends and pinch out in the landward and seaward
directions; the sand bodies have potential for a least a few stratigraphic
traps. The shore-zone and distributary channel sandstones are generally
texturally mature. They are fine grained, however, and their porosity and
permeability have been degraded by burrowing, by pervasive silica cement, and
by interstitial authigenic(?) clay; more work is needed to determine their
potential as exploration targets.

METHODS

Sections were measured with Jacob’s staff and steel tape measure. Grain
size was estimated in a field with a hand lens. Color descriptions are from
the Geological Society of America Rock-Color Chart (Goddard and others, 1948).
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APPENDIX

Section 1 .--Cannon Ball Mesa I

(Located in E % SE ¥, sec. 28, T. 36 N., R. 19 W. in southern Colorado)

Thickness
Meters Feet

Top of Mesa
Dakota Sandstone (Upper Cretacecus), incomplete:

111. Sandstone, dark-yellowish-orange (10YR6/6) to dusky-
yellowish-brown (10YR2/2), upper fine to lower
coarse grained; poorly sorted and subrounded,
quartzose; well cemented with quartz overgrowths
and limonite cement; may be burrowed..c.eceeeceecesscecs 0.46 1.5

110. Pebbly sandstone, white (N9); stained with pale-
yellowish-orange (10YR8/6) limonite; lower fine to
upper medium grained with scattered pebbles as long
as 0.4 in. (1 cm); poorly sorted and subrounded;
quartzose; pebbles are mostly tan, gray, and black
chert; well indurated; noncalcareous with quartz
OVergroWtNSeecieeerevesncnenens Ceeresrestessaanrens e 0.46 1.5

109. Conglomerate, white (N9) to pale-yellowish-orange
(10YR8/6); upper medium grained sand to cobbles as
large as 8 in. (20 cm) in diameter; poorly sorted;
subrounded to subangular; quartzose (with pebbles
that are mostly tan, gray, orange, black, and white
chert); well indurated, clay matrix; quartz
overgrowths; crude horizontal bedding in lower
two-thirds of unit; upper one-third is crudely
crossbedded and grades upward into pebbly
sandstone; unit fills a scour that cuts out a
sandstone unit which is exposed laterally; large
clasts of sandstone as large as 8 in. (20 cm) along
the long axis occur along the scour surface; the
largest chert clast, however, is only 3.75 in. (9.4
cm) along the loNng aXiS.eeeeesseresssssccssssssossnscns 1.5 5.0

Total Dakota SandsStoNe.ee.eeeeeeceescescoanocsos cecerecnns 2.46 8.0

Note that units 109-111 form a ledge.

17



Burro Canyon Formation (Lower Cretaceous) and upper part of Brushy Basin Member
of the Morrison Formation (Upper Cretaceous), undivided:

108. Mudstone, light-olive-gray (5Y6/1); swells slightly...... 0.6 2.0

107. Sandstone and siltstone, yellowish-gray (5Y8/1)
locally mottled dark reddish brown (10R3/4), very
fine grained to upper-fine-grained; poorly sorted
and subrounded; quartzose; contains less than 5%
limonite flecks (biotite?) and colored chert
grains; poorly indurated to moderately indurated;
mostly covered..ceeeeecscesee tesesessesessssessss e 3.0 10.0

106. Sandstone, very pale orange (10YR8/2), lower very
fine to lower medium grained, poorly sorted and
subrounded to subangular, quartzose, moderately to
poorly indurated, calcareous; abundant
clay matrixX.seeeeeesoooosnnoas ceersaanenn secrresserenes 0.1 5.0

105. Siltstone, yellowish-gray (5Y7/2), sandy
(lower very fine grained)..... Ceereeecenanannn veseevees 0.46 1.5

104, Siltstone, grayish-red-purple (5RP4/2), hackly
weathering.eeeeeeees. cevenns cecene cecesesesssenas ceeans 0.3 1.0

103. Sandstone, pinkish-gray (5YR8/1), upper-medium-
grained, poorly sorted, subangular to subrounded,
quartzose; less than 10% rusty flecks (biotite);
contains grayish-yellow-green (5GY7/2) mudstone
clasts and reddish-brown, black, tan, and white
chert clasts that range in size from upper coarse
sand to gravel about 1 in. (25 ecm) in length;
poorly cemented; locally calcareous; lower half is
MOSEly COVEred..ieeeeeesesecceosscocconssscsssossoscncssasns 3.0 10.0

102. Siltstone, light-olive-gray (5Y6/1); locally mottled
dark reddish brown (10R3/4), hackly
weathering............QCOCC‘.0.'0.'0....0...0..0....Qo. 1.5 500

101. Siltstone, dark-reddish-brown (10R3/4), hackly
weather‘ing..C.0.0COCOCCCOCCOOC‘C...‘00!...0‘00.00..0000 1.5 5‘0

100. Sandstone, yellowish gray (5Y8/1) to white (N9) with
some local pale-yellowish-orange (10YR8/6)
limonitic staining; lower very fine grained;
quartzose with less than 10% rusty biotite flecks;
moderate to well indurated; quartz overgrowths;
clay matrix; noncalcareous; rippled; weathers
PlaB g e eeeessrennnessssessasescassarsssscscassssasacaans 0.9 3.0

99. Siltstone, light-olive-gray (5Y¥5/2).cceeecccccececccnncas 0.61 2.0
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98.

97.
96.

95'

o4,

93.

92.

91.

Sandstone, yellowish-gray (5Y8/1) to white (N9) with
some local pale-yellowish-orange (10YR8/6)
limonitic staining; lower very fine grained;
quartzose with less than 10% rusty biotite flecks;
moderate to well indurated; quartz overgrowths;
clay matrix; nNoncalCareoUS..ccveescecessesssssscscscnssse

Siltstone, light-olive=gray (5Y6/1)ceeecvecevescocnnssnas

Sandstone, white (N9) locally mottled pinkish-gray
(5YR8/1) and very pale orange (5YR8/2); lower very
fine grained; quartzose with less than twenty 5%
orange flecks (biotite); poorly to moderately
indurated; slightly calcareous and abundant clay
matrixeeeeoeess cessesveneen s cesessnnnne esscassacsene

Siltstone, with interbedded silty sandstone,
yellowish-gray (5Y7/2); sandstone is lower very
fine grained with abundant silty matrix; sandstone
beds are usually 2 to 3 in. (5 to 7.5 cm) thick;
siltstone beds are 6 to 8 in. (15 to 20 cm) thick......

Sandstone, very pale orange (10YR8/2); lower very
fine grained; moderately well sorted; subrounded;
quartzose with less than 10% orange limonite
biotite flecks; moderate to well indurated;
8lightly CalCareOUS.eereeesosssessssnossssnsosnssssnses

Siltstone, light-olive-gray (5Y6/1); contains thin
very fine grained sandstone lenses....seeevecescsesens .

Note that units 93-108 form a slope punctuated with minor ledges.

Sandstone, white (N9); upper-fine to upper-medium-
grained; poorly sorted; subrounded to subangular;
quartzose with less than 2% reddish-orange
accessory grains; well cemented with quartz
overgrowths and abundant clay matrix...... cresessovsnne

Sandstone, locally pebbly, moderate-orange-pink
(5YR8/4); upper fine grained sand to pebbles as
much as 0.3 in. (7.5 mm) across; poorly sorted;
subrounded to angular; quartzose; chert clasts are
brown, orange, green, gray, white, tan and black;
lower half of unit is crudely crossbedded with
possible troughs; upper half is trough crossbedded

with beds as much as 6 in. (15 cm) deePeceeeeess Cestene
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90.

89.

88.

87.

86.

Sandstone, pebbly, moderate-orange-pink (5YR8/4);
upper-fine sand; pebbles as much as .2 in. (5 mm)
along long axis; poorly sorted; subrounded to
angular; quartzose; well cemented with quartz
overgrowths; chert clasts are moderate-reddish-
brown, moderate-reddish-orange, green, gray, white,
tan and black; crude discontinuous wavy bedding........

Sandstone and pebbly sandstone, moderate-orange-pink
(5YR8/4); upper-fine sand; pebbles as much as 0.2
in. (5 mm) along long axis; poorly sorted,
subrounded to angular; quartzose, chert clasts are
moderate-reddish-brown, moderate-reddish-orange,
green, gray, white, tan and black; well cemented
with quartz overgrowths; noncalcareous;
discontinuous wavy laminationS...eeeevsovessvceovsosene

Sandstone, pebbly, moderate-orange-pink (5YR8/4);
upper-fine sand; pebbles as much as 0.2 in. (5 mm)
along long axis; poorly sorted; subrounded to
angular; quartzose; chert clasts are moderate-
reddish-brown, moderate-reddish-orange, green, gray
white, tan and black; well cemented with quartz
overgrowths noncalcareous; crude horizontal

DEAdiNgaceseeeseescossscsonssssosssssssossnenossosncsnssss

Sandstone and pebbly sandstone, moderate-orange-pink
(5YR8/4); upper-fine sand to pebbles as much as 0.2
in. (5 mm) along long axis; poorly sorted;
subrounded to angular; quartzose; chert clasts are
moderate-reddish-brown, moderate-reddish-orange,
green, gray white, tan and black; well cemented
with quartz overgrowths; discontinuous wavy
1aminationNS. e eeesescsescssasassessssascsssosososnsnasse

Sandstone and conglomerate, moderate-orange-pink
(5YR8/4); lower-medium-grained sand to pebbles as
much as 2 in. (5 em) along the long axis; poorly
sorted; subrounded to angular; quartzose;
characterized by abundant brown to orange chert
clasts which are angular to subrounded and range in
size from medium-grained sand to 0.3 in. (7.5 mm);
also there are small angular clasts of green chert
which are generally no larger than upper very
coarse grained sand; other pebbles are gray, white,
tan and black; some of the latter chert pebbles are
fossiliferous and contain bits of bryozoan,
possible crinoid stems and shell fragments; the
average pebble size is less than 0.3 in. (7.5 mm);
long axes for the five largest clasts examined are
1.9 in. (4.75 em), 1.4 in. (3.5 em), 1.4 in. (3.5
em), 1.2 in. (3 em), and 1.1 in. (2.75 cm); well
indurated with quartz overgrowths; noncalcareous;
crossbedding is poorly defined; upper part appears
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to be horizontally bedded; lower part appears to be
trough crossbedded; laterally from the section the
upper part is scoured out and filled with crude

trough crossbeds..... cesessssesssns s ceeereerssssereens

Note that units 86-92 form a ledge.

85. Siltstone, greenish-gray (5GY6/1); does not swell
when wet; hackly weathering..ceeeeeecroeesoses cresesaans

84, Siltstone, dark-reddish-brown (10R3/4); hackly
weathering..eeeeseeses ceevesvevrecessserssecsae e ceenss

83. Mudstone, greenish-gray, (5GY6/1); swells when wet.......

82. Sandstone, very light gray (N8); lower very fine
grained; moderately sorted and subrounded;
quartzose; well cemented; siliceous; clay matriXx.......

81. Mudstone, olive-gray (5Y4/1); swells when wet....ooeees ..

80. Sandstone, very light gray (N8); lower very fine
grained; moderately sorted and subrounded;
quartzose; well cemented; siliceous; clay
matrix.eeeeeon, cresereses s essssecsssaensa s o ssesens

79. Mudstone, light-olive-brown (5Y5/6) to light-olive-
gray (5Y5/2); hackly weathering.eeeeeeoesessosveosssane

78. Hard layer, light-greenish-gray (5GY8/1)..ceeeececeee. .

77. Mudstone, greenish-gray (5GY6/1); locally stained
dark-yellowish-orange (10YR6/6); hackly weathering;
locally siliceouS...... tesscesesecssesasasssnses e e

76. Mudstone, greenish-gray (5GY6/1); swells when wet........

75. Mudstone, siliceous, grayish-olive (10Y4/2) to pale-
olive (10Y6/2), grayish-orange (10YR7/4); limonite
staining locally near top; weathers hackly..ceeseoessss

74. Mudstone, yellowish-gray (5Y8/1); swells when wet;
less than 1% biotite flecks; probably bentonitic.......

73. Sandstone, very pale orange (10YR8/2); stained dark-
yellowish-orange (10YR6/6) limonite; lower very
fine grained; well indurated;siliceous cement; non-
CAlCaretUS.cevsesessnocoss sesceeesersesaesenssrenan e

72. Mudstone, light-olive-gray (5Y5/2); contains a few

thin silty layers that are dark-yellowish-orange
(10Y6/6) limonite stained; swells when wet.eeeeeveeenes
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T1.

70.

69.

68.

67.

66.

65.

64.

63.

62.

61.

60.

59'

58.

57.

56.
55.

54.

Sandstone, yellowish-gray (5Y7/2); lower very fine
grained; well sorted; well indurated; siliceous;
noncalcareous; locally stained a dark-yellowish-
orange (1O0YRE/6) ceeeeeeereasecsscosasesosscsonassnoosns

Mudstone, yellowish-gray (5Y7/2); swells slightly........
Mudstones (siliceous) and interbedded hard layers;
mudstone 1s yellowish-gray (5GY8/1); hard layers
are yellowish-gray (5Y7/2) with abundant limonite
stains which are dark-yellowish-orange (10Y6/6)....c...
Mudstone, dark-greenish-gray (5GY4/2); swells when wet...
Hard layer, yellowish-gray (5Y7/2) and light-gray (N7)...
Mudstone, siliceous, dusky-yellow-green (5GY5/2);
local light-olive-brown ((5Y5/6) limonite staining;
hackly weathering.c.ceieeeecsecsceccescsscaanasnes treeeens

Mudstone, light-gray (N7); retains moisture and
swells when wet.oeaewe crecsces teessssasssesessssssase e

Mudstone, siliceous, light-olive-gray (5Y5/2); local
dusky-yellow (5Y6/4) limonite stains; weathers
hackly; contains thin hard layers which are
moderate-olive-brown (5Y4/4).c.cieeecceccccncnns ceereean

Mudstone, light-gray (N7) to very light gray (N8);
swells when wet...eieeereerorcecnsencccccnansns cesenana

Mudstone, yellowish-gray (5Y8/1); swells when wet,
less than 1% biotite grains, probably bentonitic.......

Hard layer, siliceous, grayish-yellow-green
(5GYT/2); weathers hackly.eeeeeeeeoaceaocceanes e eeenea

Bentonite ...... @ @ 2 00 00 080 00 ® 8 0 0 0 2 8 26 000 0 0880 s e ® e ¢ 0 ® 8 0

Hard layer (siliceous), grayish-yellow-green
(5GY7/2); weathers haCKly.eeeeeoeooeosencocsacnosnscnsas

Bentonite, yellowish-gray (5Y8/1) to light-
greenish-gray (5GY8/1)...... ettt senaasannens Crereceans

Hard Layer (siliceous), grayish-yellow-green
(5GYT/2); weathers hacKlyeeeeeeeeeeesesocccassaanannsns

Mudstone, greenish-gray (5GY6/1); appears bentonitic.....
Hard layer, greenish-gray (5GY6/1) ccceeceececcccecccennes

Mudstone, greenish-gray (5GY¥6/1) to dark-greenish-gray
(BGYU/T ) e eeeeeoeesaonaeaseasonseeenaonsoassecnnccannnns
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53.

52.

51.

50.

49,

u8.
47.

46.

)45.

by,

43.

42,

)41.

uo.

39.

38.

37.
36.

35.

Mudstone, greenish-gray (5GY6/1); appears bentonitic.....

Mudstone, greenish-gray (5GY6/1); locally limonite
stained lllll S ® e85 8 50 > 5 5 e 05580 ® 5 5 & 5 5 5 9 5 5 5 5SS B > 5 o8 08 80 .

Hard layer, greenish=gray (5GY6/1)...cieccnasesnenssonens

Mudstone, pale-olive (10Y¥6/2) to grayish-olive

(10Y4/2); weathers hacKly..eoeseeos Cereaeass certesensens
Hard layer, greenish-gray (5G5/2)...ccseeesssasss ceseaaes
Mudstone, grayish-yellow-green, (5GY7/2)...... e stseasanes
Hard layer, siliceous, grayish-olive-green (5BY3/2)......

Mudstone, light-olive-gray (5Y¥6/1), limonite stains......

Sandstone, light-greenish~gray (5GY8/1), lower very
fine grained to upper very fine grained; moderately
sorted, subrounded to angular; quartzose; less than
5% biotite grains; poorly cemented with abundant

clay matrix; non calcareouS..csssecsssssssns cesessseans

Mudstone, yellowish-gray (5Y8/1); swells when wet;

bDiotite fleCKS. i ie oo ineeerscensosenssnssscasssossacnas

Mudstone, light-greenish-gray (5GY8/1); scattered
reddish-brown (10R4/6) flecks; biotite present
locally; broken surface has rounded conchoidal

fractures; swells when wet.....ceeveuene seessssneastnne
Mudstone, pale-olive (10Y¥G/2).ivseuannnns teeeseeteenssaa .
Siliceous mudstone (hard layer) pale-olive

(10Y¥6/2); hackly weathering..ieeeceesessossoosnnssnnsos
Mudstone, light-greenish-gray, (5GY8/1)........ Ceeeeeeans

Siltstone, sandy (lower very fine grained), light-
greenish-gray (5GY8/1); biotite flecKkS.e.iveeeeeosonoeess

Mudstone, pale-olive (10Y6/4), moderate-reddish-

brown (10R4/6); probably bentonitic....veeeeeeceecncnss

Hard layer, pale-olive (10Y6/2) to light-olive 10Y5/4....
Siltstone, sandy (lower very fine grained), grayish-
yellow-green (5GY7/2) to light-greenish-
8r‘ay (SGY8/1)Q..l....l..'.'..."...-...-.....'..."...'

Sandstone, greenish-gray (5G6/1), lower very fine
grained; well cemented; probably siliceouS...ceveesvens
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34,

33.
32,
31.

30.

29.

28,

27-

26.

25.

24,

23.

22.

21.

20.

19.

Siltstone, sandy (very fine grained), light-olive-gray
(B5Y6/1) ceveceececens ceesseccssasans ceeeanas csesesseesns

Hard layer, yellowish gray (5Y8/1)..cceececceccensecccens
Mudstone, light-olive-gray (5Y6/1).cciececcccces Ceeeeaens
Hard layer, grayish-yellow-green (5GY7/2).ccceececccnse .o

Mudstone, greenish-gray (5GY6/1), also pale-red stained
(10R6/2) oooooo s e s oev oo oo S eceesvensecoeen e e s s ecvesseesen

Hard layer, yellowish-gray (5Y7/2); contains flecks
of moderate-reddish-brown (10RY4/6); some limonite

staining; contains biotite flakeS..iieevreeeerennnnns .o
Mudstone, yellowish-gray (5Y8/1); limonite stains...... .
Hard layer, light gray (N7); flecks of moderate-

reddish-brown (10RU/6).ceeeecrrsonsanss cecessesesenee ..
Mudstone, light-olive-gray (5Y6/1)...... crerenee ceveseens

Mudstone (swells when wet, probably bentonite)
yellowish-gray (5Y8/1); biotite fleckS.veuivieveeonsenne

Hard layer, greenish-gray (5G6/1) with flecks and
streaks of moderate-reddish-brown (5R4/).ceveccencerens

Mudstone, dusky-yellow (5Y6/4); swells when wet
probably bentonite....ccvieensn cesrresces seseenesns cesens

Siltstone, yellowish-gray (5Y8/1) to light-greenish-
gray (5GY8/1); flecks of moderate-reddish-brown
(10RU4/6); moderately indurated; possibly
S1liCeoUS.iteeeececssnccnns ceestssessaans cseerescssenene

Mudstone, light-olive-gray (5Y5/2); local specks of
moderate-reddish-brown (10RY4/6); limonite stains.......

Mudstone, greenish-gray (5GY6/1); limonite stains;
weathers hackly.ceeereorseoccossscnecenccsnns tesecensas

Siltstone, dusky-yellow (5Y6/4) to light-gray (NT);
noncalcareOUsS.seees oo sesessecescesssssannranes ceeses
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Note all mudstone units in section weather frothy except where otherwise noted.

18.

17.

Mudstone, yellowish-gray (5Y8/1); weathers frothy........

Mudstone, sandy (very fine grained), pale-olive
(10Y6/2) to grayish-olive (10Y4/2) et eecreeccecnncnnnne
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Siltstone, grayish-yellow-green (5GY7/2), local
moderate-reddish-orange (10R6/6) to moderate-
reddish-brown (10RU/6) cuereiecnenesnsessossnsnsssnsnson 1.2

Siltstone, pale-red (10R6/2) to grayish-red (10RU4/2);
local light-greenish-gray (5GY8/1) mottling; local
moderate-reddish-orange (10R6/6) flecks; limonite
Stains; NONCAlCAreOUS. .. st sesaseessscessasssssssesases 0.9

Sandstone, greenish-gray (5G6/1); lower very fine to
lower-fine grained; moderately well sorted;
subrounded; quartzose with less than 1% red and
black (biotite?) accessory grains; poor to
moderately cemented with abundant clay matrix;
noncalcareous; spheroidal weathering...eeeessececscocas 0.3

Siltstone, very clayey, pale-yellowish-brown (10R6/2)
with local moderate-reddish-orange
(10R6/6) mottling..........'........................... 1.2

Hard layer, greenish-gray (5G6/1); pyrite grains......... 0.12

Siltstone, pinkish-gray (5YR8/1); mottled moderate-
reddish-brown (10R4/6) (possible clinoptilolite);
NONCAlCAre0OUS.veecscocassnsnans cerenas creesaasesenas e 0.5

Sandstone, light-greenish-gray (5GY8/1); lower very
fine grained; poorly to moderately cemented;
abundant clay MatriX.iseeeeeeeseesoseossconsvssenasssnssnse 0.15

Siltstone, pinkish-gray (5YR8/1); basal 6 in. (15 cm)
mottled moderate- reddish-brown (10R4/6)
(possible clinoptilolite) noncalcareousS...veseeesssssas 0.76

Siltstone, pale-red (10R6/2); lower part is cross
hatched with thin (less than .05 in. (1.25 mm)
burrow like structures which are colored moderate-
reddish-brown (10R4/6) (possible clinoptilolite ?)..... 0.6

Siltstone, sandy (very fine grained) very light
gray (N8); NoncalCareOUS..cieeeeesesessosnsossosossassscnsses 0.9
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6. Sandstone and siltstone, interbedded. Siltstone:
pale-red (10R6/2) to grayish-red (10R4/2); locally
mottled grayish~yellow-green (5GY7/2) and moderate-
reddish~-brown (10R4/6). Sandstone: pale-red
(10R6/2) to grayish-red (10R4/2), also locally
mottled with grayish-yellow-green (5GY7/2); lower
very fine grained; moderately well sorted;
moderately well cemented; slightly calcareous;
weathers to lumps 3 in. (7.5 cm) wide and several
inches long possibly caused by burrowing; grayish-
yellow-green mottling may also be caused by
burrowing; these green burrow tubes are about .1
in. (2.5 mm) wide.eeeosnn. teseesatesaessttenscnsenoenas 0.76

5. Siltstone, bluish white (5B9/1)..c.c... e ccecccctacaceens 0.6

4, Sandstone and Siltstone, interbedded. Siltstone:
pale-red (10R6/2) to grayish-red (10R4/2); locally
mottled grayish-yellow-green (5GY7/2) and moderate-
reddish-brown (10R4/6). Sandstone: pale-red
(10R6/2) to grayish-red (10R4/2), also locally
mottled grayish-yellow-green (5GY7/2); lower very
fine grained; moderately well sorted; moderately
well cemented; slightly calcareous; weathers lumpy;
lumps can be 3 in. (7.5 cm) wide and several inches
long and may be caused by burrowing; mottling with
grayish-yellow-green may also be caused by
burrowing; these green burrow tubes are on the
order of .1 in. (2.5 mm); thin selenite veins are
less than .15 in. (3.75 mm) in thickness (some
veins are curved and mimic the shape of shell
fragments).eeeeeeess . 0.6

3. Siltstone, pale-red (10R6/2) to grayish-red (10RY4/2);
top few inches mottled pale-red (10R6/2) and
grayish-yellow—green (5GY7/2) ceeescsscsesseassaconsnnes 0.36

2. Sandstone, grayish-orange-pink (5YR7/2); lower very
fine to upper very fine grained; moderately well
sorted; subrounded to rounded; quartzose with less
than 5% black and red accessory minerals; poorly
cemented;very ClayeY eceecseecscscsassssessssscsssasssse 0.1
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1. Sandstone, light-brownish-gray (5YR6/1) to bluish-
white (B9/1); upper very fine grained to upper-

fine-grained; moderately well sorted and

subrounded; quartzose with less than 5% biotite

pink accessory

clay matrix and
burrowed with

mm) in width;

and ranges in
thickness from 6 in. to 2 ft (15 to 60 cm) forming
convex upward features approximately 10 to 15 ft (3

to 4.5 m) wide (possibly small crevasse SplayS)eeceeeecss

grains and less than 5% green and
minerals; well cemented, abundant
calcite cement; locally intensely
burrows approximately .1 in. (2.5
unit has a relatively flat bottom

Note that units 1-85 form a slope punctuated with minor ledges.

Total Burro Canyon Formation and upper part of Brushy Basin

Member of the Morrison Formation, undivided..

Total thickness Of Section 1 ® ® 0 0 00 s 0 0o s

/
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Section 2.--West Toe

(Located in S % NE % and N % SE ¥ of sec. 7, T. 33 % N., R. 18 W. in
southwestern Colorado)

Thickness

Meters

Feet

Lower shale member of the Mancos Shale and lower part of the Greenhorn
Limestone Member of the Mancos Shale (Upper Cretaceous), undivided:

9“‘ Cover‘ed’ to top Of mesa.......‘..-.‘..‘....‘ ...... s ® 500 00 6.1

93. Mudstone, light-olive-gray (5Y6/1), calcareous, poorly
indur‘ated.‘.‘.“‘..""..‘.“‘.‘.‘.OQ“.“‘".‘C..‘.O'. 1.8

92. Mudstone, very-pale-orange (YR8/2) to pale-yellowish-
orange (10YR6/2), bentonitic, poorly indurated,
calcar‘eOUSOQQI..........‘I‘..‘......“....0...9.'.....‘ O.6

91. Mudstone, dark-gray (N3) to medium-dark-gray (Ni¥),
calcareous...‘..‘.‘.....‘.l...‘......'...‘.........“I. 1‘5

90. Siltstone, light-olive-gray (5Y6/1), poorly
indurated, calcareous; with thin laminations of
olive-gray (5Yl4/1) limestone in the bottom half
of unit; unit grades into overlying mudstone.....ceeess 0.3

89. Limestone, dark-greenish-gray (5GY4/1), mieritic,
Well Indurated.c.eececsssoseesscosacasosososesssosoncnsns 0.1

88. Mudstone, light-olive-gray (5Y6/1), calcareous, poorly
induratedotot.‘.“.'C‘.OIOOI.O".IOO“'O‘ .... s 6 0 0 5 00 0 003

87. Limestone, olive-gray (5GY4/1), micritic, well
indurated; Inoceramus f0SSilS.icieecesrsessrsocectoconsns 0.1

86. Mudstone olive-gray (5Y4/1), calcareous, poorly
Indurated.cceeesessserssseassoccoscssscnsesssvsesscanssa 1.2

85. Limestone, medium-gray (N5), micritic; contains
Inoceramus fOSSilSciieeeserercssesossssossssnsssnsssosnna 0.15

84, Mudstone, dark-gray (N3), calcareous, poorly indurated... 0.6

83. Limestone, medium-light-gray (N6), micritic, well
Indurated...eececeeeresoeeasecssscsocesosssnasasssnssns 0.06

82. Mudstone, dusty-yellowish-brown (10YR2/2),
calcareous, poorly indurated.....ceeveessecaceossacsone 0.6

81. Limestone, light-gray (N7) to yellowish-gray

(5Y8/1), well indurated, burrowed; burrows are
ucmwide.'....‘.........I.“.‘.....‘.......“.‘....... 0'3
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80.

79.

78.

T7.

76.
75.

Th.

73-

T2.

7.

70.

69.

68.

67-

66.

Mudstone, dark-yellowish-brown (10YR4/2), pale-
yellowish-brown (10YR6/2), calcareous, poorly

indurated...ccceeeeeeecccsccrssscsnsossosansosssscansas

Limestone, olive-gray (5Y4/1), micritic; shell
fragments and impressions; possible burrows
0.25 cm wideeeeveoans cesassn cssecccsecssensrnn seeacacns

Mudstone, dark-yellowish-brown (10YR4/2),

carbonaceous, calcareous, Silt¥..eseccocscsas ceessenans

Limestone, medium-dark-gray (N4), micritic, well

indurated; fossil shell fragments and impressions......

Mudstone, olive-gray (5Y4/1), calcareous....... cerecennnn

Bentonite, dark-yellowish-orange (10YR7/4); grades
into overlying mudstone.....eveeesvccanecones vessan cee

Mudstone, medium-dark-gray (N4), calcareous, fissile,
poorly indurated; top 1 ft (30 cm) contains
abundant Gryphea fossils--many are

limestone casts, others replaced shellS..eeevereoeocnas

Bentonite, dark-yellowish-orange (10YR6/6), dark-
pale-orange (10YR8/2); noncalcareous; selenite,

grades into overlying mudstone......ceeeesceans cesacsnes

Mudstone, olive-black (5Y2/1), calcareouS...... cecsesanss

Bentonite, yellowish-gray (5Y8/1), calcareous,
Gryphea in float..... S ces

Limestone, light-olive-gray (5Y6/1), medium-dark-gray
(N4O to olive-gray (5Y4/1), very indurated;
borrowed with subhorizontal to horizontal tubes
filled with same material as surrounding rock;
burrows are .02 in. (0.5 mm) to .012 in. (0.3 mm)

wide.oeeoeeeane cessscsecaccs o cresccae cessesessane e e

Mudstone, medium-gray (N5), calcareous, poorly indurated

Bentonite and bentonitic mudstone. Bentonite at top
and bottom of unit is yellowish-gray (5Y8/1).
Bentonitic mudstone in middle of unit is olive-gray

(5Y8/1)ceveencneneas C e eeneseeeneeneannnnas eeecenranen

Mudstone, olive-black (5Y2/1) at bottom to light-
olive-gray at top, calcareous..... tesessesscssrseansns

Bentonitic mudstone, olive-gray (5Y4/1), calcareousS......
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65.

64,

63.

62.

61.

60.

59.

58.

57.
56.

55.

L

Mudstone, medium-dark-gray (nl), calcareous, grades

into overlying bentonitic mudstong..eeceeeescececcoasss

Sandstone, light-olive-gray (5Y6/1), medium- to
upper-fine~-grained, poorly sorted and rounded,
quartzose..........l...'..0....‘O.......h...'l...'.

Bentonitic mudstone, light-olive-gray (5Y6/1),

e

CAlCAreOUS it eeteeeersscesoessscasscaosrsatosssssssssaacsas

.

Shale, olive-gray (5Y4/1), calcareous, carbonacCeouS......

Sandstone, grayish-orange (10YR7/4), upper-fine-
grained to lower very fine grained, moderately
sorted, rounded, poorly indurated, quartzose; clay
and silt in matrix; calcareous. Coarsens
upwards: upper part of unit is lower- coarse to
upper—-fine-grained and is poorly sorted and

subrounded tO rounded.cccecececesssccscssccssssssscssscs

Bentonite, light-olive-gray (5Y8/1) to very light

gray (N8), NONCAlCareOUS.sveescecccsscrssnsosssssasassns

Sandstone, grayish-orange (10YR7/4), lower-medium to
lower—-fine-grained, subrounded to moderately well
sorted, quartzose, poorly indurated; abundant silt
and clay matrix; moderately calcareous;
locally carbonaCeouUS.secesseoses cesscenccssases s

Sandstone, medium-dark-gray (N4) to light-olive-gray
(5Y5/2), lower-medium to fine-grained, rounded to
subrounded, quartzose, silt and clay matrix; poorly

.

e e o0

indurated; noncalcareous; CarbONaCeOUS..secssccssssssoe

Bentonite, light-olive-gray (5YR6/1)..iieeeccccccnsns

Mudstone and sandstone, medium-gray (N5), mudstone at
bottom grading into sandstone at top, lower-medium
to upper-fine-grained sand. Mudstone, is
micaceous, carbonaceous throughout, noncalcareous,
poorly indurated. Sand is rounded to subrounded,

quartzose and has abundant silt and clay in matrix.....

Bentonite, pale-yellowish-brown (10YR6/2) to light-
brownish-gray (5YR6/1), noncalcareous, poorly

indur‘ated..................-...--...-.-o-...........-..

Siltstone, medium-dark-gray (N4), carbonaceous and
poorly indurated; contains some medium-grained

8aNd grainS.ceeeceecsesescssacecssseassssssssesnscssas

0.3

0.76

5.3

0.3

0.76

0.3

0.45

0.45

0.45

Note units 54-94 for a slope punctuated with minor limestone ledges.
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53.

Sandstone, very pale orange (10YR8/2) to grayish-

orange (10YR7/4), upper- fine-grained, well sorted,
subrounded; numerous burrows (most burrows are

about one centimeter in diameter); well indurated;
noncalcareous; quartzose with less than 1% black

accessory grains; possible horizontal bedding;

faint current ripple laminationS..cceeevecescrecaccnnns 2.4

Note unit 53 forms a ledge.

52.

Shale, dark-yellowish-brown (10YR4/2) and brownish-

gray (5YR4/1); silty; very fine grained sandstone

lenses occur locally; small 2 in. (5 em) long

silt(?) nodules; qypsum; trace of sulfur;

weathers frothy.eeeeeeeees Cereserenteeres e cerecsteeens 7.6

8.0

25.0

Total lower shale member and lower part of Greenhorn
Limestone Member of Mancos Shale.,...... Cerasrecasnesanes eee.  B4.2

146.0

Dakota Sandstone (Upper Cretaceous):

51.

50.

49.

u8.

Sandstone, dark-yellowish-brown (10YR4/2) and

brownish-gray (5YR4/1), poorly exposed, fine- to
medium-grained, moderately well sorted, subrounded;

quartzose with less than 1% black flecks;

moderately indurated; clay matrix; noncalcareous;

crossbedded with large troughs as much as 1.5 ft

(45 em) thiek; top of the unit is vertically and
SUbhorizontally bUrrowWed. ceeeescovececsssnscasoacosoneos 0.9

Shale, brownish-black (5YR2/2) to brownish-gray (5YR

4/1) and medium- light-gray (N6); locally contains
carbonaceous material and very fine grained
sandstone lenses...... e sessaascssrseesostesssssensene . 0.9

Interbedded shale and sandstone; mostly covered;

shale 1s brownish-gray (5YR4/1); sandstone is very

pale orange (10YR8/2) to grayish-orange (10YR7/4),

very fine to fine- grained, moderately well sorted,
subrounded; some possible horizontal laminations;

quartzose; weathers blocky; NoncalcareOuS....scosessess 1.5

Sandstone, very pale orange (10YR8/2) to grayish-

orange (10YR7/4), very fine to fine- grained,

moderately will sorted, subrounded; quartzose with

less than 5% black accessory grains; noncalcareous;

top 0.25 in. (6 mm) thick; cemented by limonite

small scale planar tabular bedding at bottom;

ripples (some slightly climbing) at top; some of

the beds near base are contorted...seecessescsssscosone 1.1
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47, Shale, grayish-black (N/2) to black (N/1) and
medium=dark=gray (N/4) ..eeeeeeeeeeocacansesceonssansases 1.5 5.0

Note units U47- 52 form a slope with several minor ledges.
46. Interbedded shale and sandstone; shale is brownish-
gray (5YR4/1); locally sandy (very fine grained);
sandstone is grayish-orange (10YR7/4); very fine to
fine- grained; locally rippled; moderately well
sorted; well indurated; clayey matrix;
noncalcareous; QUArtZOSE€..vesersessssvssssersssssssssssns 0.9 3.0

45, Sandstone, very pale orange (10YR8/2), mostly
covered, lower-fine-grained, moderately well
sorted, subrounded, well indurated; clayey matrix;
noncalcareous; quartzose with less than 5% black
accessory grains (which have an aura of limonite
staining around them); local woody plant
impressions; flaggy; thinly bedded; possible
horizontal bedding; laterally unit is generally
trough cross- bedded sandstone with thin dark-gray
(N/3) shale interbeds; also lateral to the section
a 3 ft (90 cm) thick tabular planar and tangential
crossbedded unit overlies a thin dark gray shale
bed; planar beds strike N75E and dip 20NW..eeeeeeasens . 4,5 15.0

44, Sandstone, grayish-orange-pink (5YR7/2) with grayish-
orange staining (10YR7/4), partly covered, lower-
medium-grained, moderately to well sorted,
subrounded, well to moderately well indurated,
noncalecareous; quartzose with ten to 15% black
accessory minerals; crossbeds about 1t ft (30 cm)
thick in lower half and about 2 ft (60 cm) thick
in the upper Nalf...eevesecesesesoresoscssscssnnnssnnns 4.9 16.0

43, Sandstone, very pale orange (10YR8/2) to grayish-
orange (10YR7/4), lower-medium-grained, moderately
to well sorted, subrounded, well to moderately well
indurated; clayey matrix; noncalcareous; quartzose
with less than 1% green and five present black
accessory grains; lower half of unit is massive
looking but locally shows faint crossbedding which
may represent large scale troughs; the upper half
appears massive but may contain small scale trough
CrOSSDEUASeeesveesnsassosssssssssssssassossnssasessassas 2.1 7.0

42. Sandstone, very pale orange (10YR8/2) to grayish-
orange (10YR7/4), upper-fine-grained, moderately
well sorted, subrounded, moderately indurated;
clayey matrix; noncalcareous; quartzose with less
than 5% black accessory grains; ripup clasts of
shale up to 2 in. (5 e¢m) along the A axis occur at
scour surface at base of some troughs; thin light-
brownish-gray (5YR6/1) shale unit less than 1 ft
(30 cm) thick occurs locally at base of unit; lower
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41,

uo.

39.

38.

four feet of unit contains large scale trough
crossbeds up to 1.5 £t (45 cm) thick; upper foot
(30 cm) contains smaller scale crossbedding
consisting of possible troughs about 8 in. (20 cm)
thick; interval lateral to section contains
undulatory crossbedding (with a wavelength of 4.6

ft (1.4 mm) and an amplitude of 5 in. (12.5 em).......

Sandstone, grayish-orange (10YR7/4), partly covered,

lower-medium-grained, moderately well sorted,
subrounded, moderately well indurated; minor clay
matrix; noncalcareous; quartzose with less than 5%
black accessory grains; broad shallow trough-like
features filled with small scale crossbeds;
laterally some larger scale troughs are present up

£to 1.5 £t (U5 M) thicCKe.eveeeeeeoeeoeeeonannorscansons

Sandstone, grayish-orange (10YR7/4) to very pale

orange (10YR8/2), lower-fine to upper- fine-
grained, moderately to well sorted, subrounded,
clayey matrix, noncalcareous, well indurated;
quartzose; lower 10 in. (25 cm) consists of
horizontal and ripple laminations; middle 2.5 ft
(75 cm) consists of large scale troughs up to 1.5
ft (45 cm) thick; upper 1.66 ft (50 cm) consist of
smaller scale crossbeds which includes troughs and
some possible tabular planar beds 6 in. (15 cm) to
a foot (30 cm) in thicKnesS..eieeeseeececeoacvennsn

Sandstone, very pale orange (10YR8/2) to grayish-

orange (10 YR7/4), upper-fine-grained, moderately
well sorted, subrounded, moderately indurated,
clayey matrix; noncalcareous; quartzose with less
than 2% black and less than 1% green accessory
grains; lower 2 ft (60 cm) consists of crossbedded
unit that appears to be tabular with planar (to
tangential) cross-sets that strike N55E and dip
13N; upper foot (30 cm) consist of small scale
trough crossbeds on the order of 2 or 3 in. (5 to

7.5 cM) EhiCK.esieeeeeosooesooonooanns Ceeecene ceeenn ..

Sandstone, very pale orange (10YR8/2) to grayish-

orange (10YR7/2), upper-fine-grained, moderately
well sorted, subrounded, moderately indurated;
clayey matrix; noncalcareous; quartzose with less
than 2% black and less than 1% green accessory
grains; lower 4 in. (10 cm) consists of horizontal
parallel laminations which appear locally to be
rippled; middle 14 in. (35 cm) consists of an
apparent tabular unit with cross-sets that are
planar to tangential and strike E-W and dip 1iN;
upper 2 in. (5 cm) consist of ripple laminations
that trend N20W and have a wavelength of

approximately 2.5 in. (6.25 CM) veviverorevcronsonoans
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37. Sandstone, grayish-orange (10YR7/4), lower-medium-
grained, moderately to well sorted, subrounded,
well indurated, clayey matrix; noncalcareous;
quartzose with less than 2% black accessory grains
large tabular tangential sets ranging from 1.5 to
4,5 ft (45 cm to 1.4 m) thick; the tabular sets are
commonly overturned and contorted, they strike N6TE
and dip 15W and can be traced laterally for long
distances although they can be seen to wedge out
locally; lateral to section is a wedge shaped bed 3
ft (90 em) thick and 8 or 9 ft (2.4 to 2.7 m) long
with concave base (possible channel scour) with
thin layer of carbonaceocus debris at baSe .s.eeseesesnas 2.4

36. Sandstone, pinkish-gray (5YR8/1); partially covered
near bottom; upper- fine-grained; well sorted;
subrounded to rounded; moderately indurated; minor
clay matrix; noncalcareous; quartzose with less
than 1% orange and green accessory minerals; large
scale trough crossbeds on the order of 1.5 ft (45
em) thick; laterally slightly climbing ripple
laminations on the order of one tenth of an inch
thick; also laterally possible small scale tabular
planar cross-sets on the order of 3 in. (7.5 cm)

thiCk--.o...-.....-.....---...-.......oo.--............ 1-5

35. Sandstone, light-brown (5YR6/4) to grayish-orange-
pink (5YR7/2), upper-fine-grained to lower-medium-
grained, moderately to well sorted, subrounded,
moderately indurated, clayey matrix, noncalcareous;
quartz overgrowths; quartzose with less than 5%
black accessory minerals; lowest foot (30 cm)
consists of a tabular wedge shaped crossbed set
with tangential cross-sets (although the cross-sets
are tangential parallel to flow, they are
horizontal and parallel perpendicular to flow,
similar to those in tabular planar sets); the next
higher foot (30 cm) consists of possible small
tabular sets; the next foot (30 em) consist of two
tabular sets 6 in. (15 em) thick that strike N35W
and dip 1ONE and that can be traced laterally
approximately 20 ft (6 m); the next foot (30 cm)
consists of small scale tabular planar sets 3 to 4
in. (7.5 to 10 cm) thick with thin horizontal
laminations in between them; the top 2.5 ft (75 cm)
is small scale trough crossbeds (dunes appear to be
preserved in their entirety on the top surface) ....... 2.0

34, Sandstone, light-brown (5YR6/4) to grayish-orange-
pink (5YR7/2), upper-fine to lower-medium-grained,
moderately to well sorted, subrounded, moderately
well indurated, clayey matrix, noncalcareous;
quartzose with less than 5% black accessory grains;
lower 2 ft (60 cm) consists of alternating small
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scale tabular planar beds 3 to 4 in. (7.5 to 10 cm)
thick and horizontal laminated layers (probably
ripples) approximately 1.5 in. (3.75 cm) thick;
ripple laminations are upper-fine-grained and
planar sets are upper-fine-grained to lower-medium-
grained; the next 6 in. (15 cm) consists of a
tabular planar (slightly tangential) bed that thins
upstream to 4.5 in. (11 em) and thickens downstream
to 18 in. (45 cm) (it appears to fill in a low
area); representative strikes and dips of cross-
sets are N7OW 21NE and N86W 21NE; the upper 2.5 ft
(75 cm) of the unit consists of large scale trough
crossbeds [up to a 1.5 ft (45 cem) thick] overlain
by smaller scale crossbeds [about 6 in. (.5 cm)
thick]; this trough crossbedded interval thins in
the downstream direction and thickens in the
upstream direction at the expense of the underlying
interval; axes of one large trough was

oriented N1OE...ieeeecoenvocooosnssossoenosensossasscsns 1.5 5.0

33. Sandstone, light-brown (5YR6/4), upper-fine to lower-
medium-grained, moderately to well sorted,
subrounded, clayey matrix, noncalcareous, quartzose
with less than 5% black and less than one percent
green accessory grains; tabular bed at base of unit
is about 1 ft (30 em) thick and strikes S67W and
dips 18NW and can be traced 25 ft (7.5 m)
perpendicular to strike; basal tabular bed is
overlain by a large scale trough crossbed set
approximately 1.5 ft (45 em) thick that locally
scours several inches into the underlying tabular
bed; trough crossbed is in turn overlain by another
tabular set; this tabular set is 4 in. (10 ecm)
thick in the upstream direction and thickens in the
downstream direction to 1.5 ft (45 cm) (it appears
to fill in a low area as it thickens); the unit
appears to completely removed by a scour (laterally
parallel to strike); cross-sets are planar and are
lower-medium-grained; cross-sets strike N70W and
dip 16NE and can can be traced 15 ft (4.5 m)
perpendicular £to sStrike.c.iiieeeeeeterooencesessassnanse 1.2 4.0

32. Sandstone, grayish-orange-pink (5YR7/2) to light-
brown (5YR6/4), upper-fine to lower-medium-grained,
moderately well sorted, subrounded, clayey matrix;
noncalcareous; quartzose with less than 5% green
accessory grains; at base is a large trough
approximately 1.25 ft (40 cm) thick with curved
tangential cross-sets (cross-sets strike N78W and
dip 18NE); broad shallow scour surface at top of
large trough approximately 8 in. (20 cm) deep is
filled with small scale [about 3 in. (7.5 cm)
thick] trough crossbeds; top 4.25 ft (1 1/3 m) of
unit consists of small scale trough cross-beds
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about 3 to 6 in. (7.5 to 15 cm) thick; laterally

more troughs and tabular planar beds [up to a foot

(30 em)] thick, strike and dip STOW 1U4NW; the

troughs [6 to 8 in. (15 to 20 em) thick] scour the

upper surfaces of the tabular beds......vieeeerccnccess 1.7 5.5

31. Sandstone, light-brown (5YR6/4), medium-grained,
moderately well sorted, subrounded, clayey matrix;
noncalcareous; quartz overgrowths; quartzose with
less than 5% black and 2% green accessory grains;
faint crossbedding; possible troughS..eeceeceeesenassens 1.4 4,5

30. Sandstone, pale-yellowish-brown (10YR6/6); exposed in
stream bed; mostly covered; fine- to medium-
grained; moderately well sorted; subrounded; very
calecareous; quartzose with less than 5% black
accessory minerals, crossbedding unknown....eeeesceeess 3.0 10.0

Note units 30-46 form cliffs and ledges.

29. Shale with interbedded siltstone and sandstone (very
fine grained), generally dark-gray (N3); small
fossil dinosaur(?) bones were found within light-
gray (N7) very fine grained sandstone and siltstone
bed which also contains abundant carbonaceous plant
debris; large [1 to 2 ft (30 to 60 cm) across]
calcite nodules occuUr NEAr tOP..scesessosscsccssscnsees 10,7 35.0

28. Sandstone, grayish-orange (10YR7/4), fine-grained,
noncalcareous, moderately well sorted, subrounded,
FlagBgyescaeeseasesnnssassnseesscssssansansssassosssssaascs 0.3 1.0

27. Shale, dark-gray (N3), carbonacCeouS.....c.eeeeecssscesnes 1.2 .o
Note units 27-29 form a slope.

26. Sandstone, pale-yellowish-orange (10YR8/6) and very
light gray (N8), fine- to medium- grained, fairly
well sorted, subrounded to subangular; siliceous
cement; abundant carbonaceous debris; faint
crossbedding; possible horizontal laminations.......... 0.6 2.0

25. Sandstone, very light gray (N8) and dark-yellowish-
orange (10YR6/6), very fine to coarse- grained,
moderately to poorly sorted, subrounded to angular;
quartzose; contains local concentrations of coarse-
grained sand to pebble size c¢lasts composed of
white, gray and black chert; contains locally
abundant carbonaceous plant debris; plant debris is
commonly concentrated along crossbed laminations,
faint crossbedding; possible horizontal laminations
and trough crosSsbedS..cceeeceessiecescasscoosscsnsassos 2.5 8.25

Total Dakota SAndStONE.ceceeeeeecseoseesvsoncvssssnsossssssasse 5SHU.3 179.25

K~



Note units 25-26 form a ledge.
Burro Canyon(?) Formation (Lower Cretaceous), incomplete:

24,

23.

22.

21.

20.

19.

18.

17-
16.

15.

14.

13.

12.

11.

10.

Siltstone and sandstone, medium-gray to light-olive-
gray (5Y5/2); bottom part clayey sandstone (very
fine grained); middle part sandy siltstone; top
siltstone which grades up into mudstone;
slightly calcareous at boLLOM.ee v ernnnnsoanensnnnns

Sandstone, moderate-yellowish-brown (10YR5/4); ridge
former; very fine grained; slightly to
moderately calcareous..... ceseaseaseesesaas ceeseaananas

Siltstone, light-olive-gray (5Y5/2), noncalcareouS.......

Sandstone, dusky-yellow (5Y6/4); very fine grained;
clayey matrix; slightly calcareouS....ccecccecessanacas

Siltstone, light-olive~gray (5Y5/2)..ccecces Ceceeacaacnn

Sandstone, dark-yellowish-orange (10YR6/6); very
fine grained; clayey matrix; moderately calcareous.....

Bentonite, light-greenish-gray (5GY8/1) to

greenish-gray (GY6/1)....... Ceseseniaenas ceteseesrennan
Siltstone, light-olive-gray (5Y5/2)..cceeecenns e
Siltstone, yellowish-gray (5Y7/2), sandy....... Ceenaeraea
Sandstone, dusky yellow (5Y6/4), very fine grained;

clayey matrix; noncalcareoOuUS.:.secsessaseacas seseessenan
Siltstone, moderate-olive-brown (S5Y4/4)........c... ceeans

Mudstone, light-olive-gray (5Y5/2), sandy, very fine
Brained..ceeeeeeeassossssasarsarssnssnsssaseasananes cecene

Siltstone, light-olive~gray (5Y5/2) .ciiiccscccascesansans
Sandstone, moderate-olive-brown (5Y4/L); ridge
former; clayey matrix; moderately calcareous,
lateraly to this sand is a channel shaped sandstone
body approximately 2 ft (60 cm) thick; very fine
grained..ceceeeseacans ceesenanas e esesacaasacasssasansen

Sandstone, olive-brown (5Y4/4), very fine grained;
clayey matrix; slightly calcareOus..c.cveeesesccsansas .o

Mudstone, possibly montmorillonitic...eciceeeverennoncons

Sandstone, olive-brown (5Y4/4;, very fine grained;
clayey matrix; slightly calcareocus.......c..... cersassae
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7. Sandstone, olive-brown (5Y4/4); ridge former; very
fine grained; clayey matrix; slightly calcareous;
faint discontinuous subparallel laminations .....eeeces 0.15 0.5

6. Mudstone, light-olive-gray (5Y5/2) to moderate
olive-brown (5Y4/4), silty, noncalcareous.....ceeceees. 0.3 1.0

5. Sandstone, yellowish~gray (5Y7/2); parallel
laminations; very fine grained; noncalcareouS....ceces. 0.08 0.25

4, Mudstone, moderate-olive-brown (5Y4/4)..i.ieeeeeeceeroannns 0.15 0.5

3. Hard flinty layer, light-olive-gray (5Y5/2) to
grayish-green (10GY5/2), fine-grained..sveeeeeessceecese 0.15 0.5

2. Mudstone, dusky-yellow (5Y6/4)..vcieercccescesnnsccennses 0,08 0.25
1. Mudstone, dusky-yellow (5Y6/4), slightly calcareous;

grades into bentonite; bluish-white (5B9/1) with

yellowish-orange (10YR8/6) and

dark-yellowish-orange (10YR6/6) staining....eeeee......unmeasured

Note units 1-24 form a slope punctuated with minor ledges.

Total Burro Canyon(?) Formation, incomplete....cececeecececcas 4,83 15.95

Total thickness oOf SeCtiOoN 2iceeeerecseverocsssescscsssssessss 103.2 341.,2




Section 3.--Four Corners 1

(Located in NE 1/4 of NE 1/4 of sec. 22, T32N, R20W in southwestern Colorado.)

Thickness
Meters Feet

Dakota Sandstone (Upper Cretaceous), near top of the Dakota; overlying covered
slope is probably Mancos Shale (Upper Cretaceous):

121. Sandstone, very pale orange (10YR8/2) to light-brown
(5YR5/6), upper very fine to lower-fine grained,
moderately well sorted, subrounded to rounded,
quartzose; well to moderately indurated with clay

and silt matrix; parallel laminationNS.cceeecscceccsccas 0.08 0.25
120. Shale, dusky-yellow-brown (10YR2/2).cceecseecsscesonsnans 0.9 3.0
119. Coal, black (N1), SULfUPr DPreSeNt.cc.eecessoscensesenesanne 0.6 2.0
118. Organic debris, grayish-brown (5YR3/2), matted, fissile.. 0.3 1.0
117. Coal, black (N1)euieeeoeeansaesnncacssonsannnns cesens cesee 0.15 0.5

116. Sandstone and shale, interbedded, dark-yellowish-
brown (10YR4/2); sandstone lower very fine grained
to upper very fine grained...cieeeeesceesoacsccscoansss 0.46 1.5

115. Sandstone, very pale orange (10YR8/2), lower very
fine to upper fine grained, quartzose; poorly to
moderately indurated with silt and clay matrix;
discontinuous wavy laminationS..c.icieeerescecvocsacennas 0.3 1.0

114, Covered SlOpPe.ieseeecsessssesessssasccssscssscassscannnss 0.3 1.0

113. Sandstone, very pale orange (10YR8/2) and grayish-
orange (10YR7/4), fine-grained, subrounded to
rounded, moderately well sorted, quartzose;
moderately well indurated with clay and silt
matrix; lower half is crossbedded; upper half
contains discontinuous horizontal wavy laminations..... 0.76 2.5

112. Covered slope...... Cesesesessacenases ceessscassenans ceene 0.9 3.0

111. Sandstone, grayish-orange (10YR7/4) to very pale
orange (10YR8/2), lower very fine grained,
quartzose, well indurated; silt and clay matrix;
parallel horizontal laminations, with local wavy
discontinuous laminations (ripples)e.ceececececcccsensses 0.9 3.0

110. Shale and sandstone; shale is black (N1); sandstone
is light-gray (N9) very fine grained sand; units
grades into overlying sandstone........... cecesesersens 0.15 0.5

109. Siltstone, light-brownish-gray (5Y¥R6/1)..ceeceecccccncass 0.08 0.25



108.

107.

106.

105.

104,

103.

102.

101.

100.

99.
98.

97.

96.

95‘
94.

Sandstone, pale-yellowish-brown (10YR6/2), lower very
fine grained; quartzose; poor to moderately
indurated."‘O.'OIO..‘O..‘."Q.OOO'..O.‘OO“O'.'O‘.'OI.

Siltstone, dusky-yellowish-brown (10YR2/2).eeueeercnnnnss

Sandstone, pale-yellowish-brown (10YR6/2), lower very
fine grained, quartzose, poor to moderately
indurated.ceeseiesessseesarsssossssascsssccsssassassassnons

Siltstone, pale-yellowish-brown (10YR6/2) and
dusky-yellowish-brown (10YR2/2) ceeceettececnsaccccncnes

Sandstone, very pale orange (10YR8/2), upper very
fine grained, quartzose; moderately well indurated.....

Siltstone to sandstone, pale-yellowish-brown
(10YR6/2), sand is lower very fine grained, poorly
indurated. . ceeeeeceesesececrocsocsssascccnsssecsssnssns

Sandstone, grayish-orange (10YR7/4), lower very fine
to lower-fine grained, moderately to poorly sorted,
subrounded to rounded; quartzose; moderately to
well indurated with clay matrix; horizontal
laminations with some local discontinuous wavy
ripple laminations; locally crossbedded...cceeverceccss

Siltstone, dark-yellowish-brown (10YRU/2...ceeeeececsnece

Sandstone, dark-yellowish-brown (10YRL/2), lower very
fine to upper very fine grained, quartzose, well
indurated; parallel and discontinuous wavy
1aminatioNnsS. . eeieesvsesessssassossssosssssessnsenssses

Siltstone, light-olive-brown (5Y¥5/6)cc.icececcccececcnccs

Hard layer, siliceous dark-reddish-brown (10R3/4);
contains a few small calcite veinS.ieeseeiececeonncosns

Siltstone and mudstone, light-olive-brown (5Y5/2) to
pale-yellowish-brown (10YR6/2) with light-brown
(5YR5/6) staining....... cesssecesecscaarsancnns cesesaes

Sandstone, moderate-yellowish-brown (10YRS5/4),
lower very fine grained, well indurated....ccceceeeeves

Shale, dusky-yellowish-brown (10YR2/2)..eseieccesccnnccsse

Covered SlOPEesceersessosvsesessacssssassscscsnsnsncsasanss

Note units 94-121 forms a slope with minor ledges.

93.

Sandstone, grayish-orange (10YR7/4) to very pale
orange (10YR8/2), upper very fine to upper-fine
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92.

91.

90.

89.

88.

87-

grained, moderately well sorted, subrounded to
rounded, quartzose; well indurated with clay

matrix; trough crossbeds range in thickness from 4

to 6 in. (10 to 15 cm) at base to 1.5 ft (45 cm)

near top of unit; top foot (30 cm) of unit consists

of parallel laminations; base of unit is a scour
surface overlain by sandstone containing rip up

clasts of medium-gray shale (N5) up to a 2 ft (60

cm) in length; limonite cemented laminations occur
NEAYr DASCacecscscsssoenssacarsacossnessassesosnssssssosns

Sandstone, grayish-orange (10YR7/4), upper very fine
to lower very fine grained, moderately well sorted,
subrounded to rounded; quartzose with some clay
matrix; well indurated; horizontal laminations
and some wavy discontinuous laminationS...eeecscescesses

Sandstone, grayish-orange (10YR7/4) and very pale
orange (10YR8/2), upper-fine to upper very fine
grained, moderately well sorted, subrounded to
rounded, quartzose; well indurated with some clay
matrix; poorly defined large scale crossbeds; large
5 in. (12.5 cm) rip up clasts of very fine grained
Sandstone Near DASC..cseesssesesosacsssossssssssaansoans

Sandstone and siltstone, interlayered; sandstone is
grayish-orange (10YR7/4), upper- to lower-fine
grained, moderately well sorted, subrounded to
rounded and moderately indurated; siltstone is
medium gray (N5) and CarbonaCeOUS...ceeeeeeresaceocnssen

Sandstone, grayish-orange (10YR7/4), lower-fine to
upper-fine grained; moderately well sorted, rounded
to subrounded, quartzose; well indurated with trace
of clay matrix, poorly defined crossbeds; base of
unit is a scour surface; rip up clasts of very fine
grained sandstone and siltstone occur near bas€...sssse

Sandstone, light-gray (N7) to grayish-orange
{10YR7/4), lower very fine grained to upper fine
grained, moderately sorted, subrounded to rounded;
quartzose; moderately indurated; silty, locally
carbonaceous; bedding is obscure; possibly
bioturbated.ssesesecessasesssososossscsesconsnsssssasea

Siltstone, Olive’gf‘ay (5Yu/1)aoaao.a.a.o.o.-.aaaa.o.a...a
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86.

85.

84.

83.

82.

81.

Sandstone, very pale orange (10YR8/2) and grayish-
orange {(10R7/4), lower-medium to upper-medium-
grained, moderately well sorted, rounded,
quartzose; well indurated with clayey matrix;
troughs beds approximately 1.5 ft (30 to 45 cm)

thickoooooooooosoooooooo.oo-oooooooouoooo.ooooooooosoou

Sandstone, grayish-orange (10YR7/4) and very pale
orange (10YR8/2), lower-fine to lower-medium
grained, subrounded to rounded, quartzose; well
indurated with some clayey matrix; small scale
crossbedding includes troughs and possible tabular
sets 4 or 5 in. (10 to 12.5 em) thick; some thin
limonite cemented laminations containing woody
plant impressionS..ceieeccecescescesssesscsssssssssscscsne

Shale, medium-dark-gray (N4}, carbonaceous........ teeenes

Sandstone, very pale orange (10YR8/2) and grayish-
orange (10YR7/4); lower-fine to upper-fine grained,
moderately well sorted, subrounded to rounded,
quartzose; well indurated with some quartz
overgrowths and clay matrix; trough crossheds
approximately 1 to 1.5 ft (30 to 45 em) thicKkeseeeoeons

Sandstone, light-brown (5YR6/4) to very pale orange
(10YR8/2), upper-lower-fine to lower-medium
grained, poorly to moderately sorted, subrounded to
rounded, quartzose, well indurated, silty;
subhorizontal crossbedding (possible troughs); thin
laminations of carbonaceous material; basal 6 in.
(15 em) of unit is conglomeratic; chert clasts are
black, white, and gray and range up to .5 in. (1.5
cm) centimeters in lengthe.eeeeeeeeeeees e riereenees . e

Sandstone, very pale orange (10YR8/2) and very light
gray (N8); lower very fine grained;
carbonaceous; fissile.ieverereeennsnens ceeenses cersenses

Note units 81-93 forms a cliff.

80.

79.

78.

Coal, black (N1)eeeeuvon cresresvens Ceececscsrensennenen .os

Sandstone, medium-dark-gray (N4) to dark-gray (N3),
lower very fine to lower-coarse grained, poorly
sorted, subrounded to rounded, quartzose, poorly
indurated; very muddy matrix; carbonaceous; grades
up into overlying C0al..vviveecesccnoosoncens tesessssnne

Sandstone, very pale orange (10YR8/2) to pale-
yellowish-orange (10YR8/6), upper very fine to
upper-coarse grained, poorly sorted, subrounded to
rounded, quartzose, moderately to well indurated
with quartz overgrowths; conglomeratic with chert
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pebbles that are black, white, and rusty red and
are as much as 1 in. (2.5 cm) across; cross-bedding
is indistinet; base of unit is a scour surface;
unit thickens laterally to approximately three and

one half feet at the expense of underlying units....... 1.0

o
.
)

Total Dakota Sandston@.e.eeececrvesvsssccsscrssossssassssesass 30,1 100.2

Burro Canyon Formation (Lower Cretaceous) and upper part of the Brushy Basin
Member of Morrison Formation (Upper Cretaceous), undivided:

77. Mudstone, moderate-yellowish-brown (10YR5/4) and

brownish-gray (5YR6/1), hackly weathering.........eese. 0.6 2.0
76. Siltstone, light-olive-gray (5Y5/2), weathers hackly..... 1.0 3.4
75. Sandstone, yellowish-gray (5Y7/2); lower very fine

grained, well indurat@d...eeeceseerscesescscscnsosnsoss 0.06 0.2
74. Siltstone, yellowish-gray (5Y7/2), hackly weathering..... 0.6 2.0

73. Sandstone, yellowish-gray (5Y7/2), lower fine
grained, silty, flaggy, moderately to poorly
INdUrated..ceeeseeesserscosssoersecacsssacssssessssssnne 0.15 0.5

72. Mudstone and siltstone, light-olive-gray (5Y5/2),
hackly weathering..cceeeeeesesiosssecsesassscssnscnssonse 1.2 4.0

71. Sandstone, yellowish-gray (5Y¥7/2), lower very fine to
lower-fine grained; moderately well sorted,
quartzose, moderately tc poorly indurated, silty;
discontinuous wavy laminationS.eeeeeeeecssecoscconnsens 0.15 0.5

70. Sandstone, dusky-yellow (5Y6/4), lower very fine
grained, silty, poorly indurated; grades into
overlying and underlying unitsS..eeeeceerercccrenccnacss 0.15 0.5

69. Sandstone, very pale orange (10YR8/2), lower very
fine to lower~fine grained, quartzose; poorly
indurated with muddy matrix; locally poor to
moderately indurated with discontinuous wavy ripple

1aminationS..eseeesssesssnossnssssossssssassssssssonsses 0.6 2.0
68. Siltstone, yellowish-gray (5Y7/2), weathers hackly....... 0.6 2.0
67. Sandstone, yellowish-gray (5Y7/2), lower-fine to

upper-fine grained, quartzose; poorly to moderately

indurated; very muddy..eeceececesesserssesososovonsssne 0.12 0.4
66. Siltstone, light-olive-gray (5Y5/2), weathers

hackly; grades upwards into overlying sandstone........ 0.12 0.4
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65.

64,

63.

62.

61.

60.

59.

58.

57.

56.

55.

54.

53.

52.

Sandstone, very pale orange (10YR8/2), lower very
fine to lower-fine grained, quartzose, muddy,
moderately well indurated; parallel to
discontinuous wavy laminations (ripples)...cecceccceces

Siltstone, light-olive-gray (5Y5/2), hackly
weathering........ cecvessvcnanes trecesscssases seccesnee

Sandstone, very pale orange (10YR8/2), lower very
fine to lower-fine grained, quartzose, muddy,
moderately well indurated; parallel to
discontinuous wavy laminations (ripples)..eeeccecececsss

Siltstone, light-olive-gray (5Y5/2), hackly
weathering...eeeseeoccececenns cessesesses st esssssescecs

Sandstone, very pale orange (10YR8/2), lower very
fine to lower-fine grained, quartzose, muddy,
moderately well indurated; parallel to
discontinuous wavy laminations..... sessecsevssssscsnns .

Siltstone, light-olive-gray (5Y5/2), hackly weathering...

Sandstone, yellowish-gray (5Y7/2), lower very fine to
upper very fine grained; quartzose with accessory
biotite grains; poorly to moderately indurated;
contains even parallel laminationNS.....ceeeecseeeceeens

Sandstone, yellowish-gray (5Y7/2), lower very fine
grained, quartzose; poorly indurated; silty.cceceesneee

Sandstone, yellowish-gray (5Y7/2), lower very fine to
upper very fine grained, quartzose, moderately to
poorly indurated; muddy matrix; parallel to
discontinuous wavy laminationS..eceeeececenoecncocscocsns

Siltstone, dusky-yellow (5Y6/4), hackly weathering.......

Sandstone, grayish-brown (5YR3/2), lower very fine to
upper-fine grained, quartzose, moderately well
indurated; muddy matrix; discontinuous even
subparallel laminationNS.ceseeceeeceoracescncacnsnanscne

Siltstone, dusky-yellow (5Y6/4), hackly weathering.......

Sandstone, very pale orange (10YR8/2), lower very
fine to lower-fine grained, moderately well sorted,
quartzose, moderately well indurated, silty matrix,
calcareous; laterally discontinuous wavy
laminations and horizontal laminations.....seecece.. .o

Siltstone, moderate-olive-brown 5Y4/4) to light-
olive-gray (5Y5/2), weathers hackly.eeeeeeeoeceossooces
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51. Sandstone very pale orange (10YR8/2), lower very fine
grained to lower-fine, moderately to poorly sorted;
quartzose, poorly indurated;muddy matrix....... Ceeasene 0.18 0.6

Note units 51-80 forms slope with minor ledges.

50. Sandstone (partially covered), very pale orange
(10R8/2) to grayish-orange (10YR7/4), lower-fine to
upper-coarse grained, poorly sorted, subrounded to
angular, quartzose, moderately to well indurated;
crossbedding not distinct; possible horizontal
laminations; locally contains small pebbles as much
.3 in. (7.5 mm) across; pebbles are tan and gray
o 7= 4 0.15 0.5

49, Sandstone, grayish-yellow (5Y8/4), upper very fine to
lower-fine grained, moderately well sorted,
quartzose; moderately well indurated with muddy
matrix; laterally, unit thickens to about 4 ft (1.2
m); unit is a large trough or scour and fill
feature in which the cross bed laminations conform
to the shape of the scour....... ciesesssenans ceesssanes 0.46 1.5

48, Sandstone, moderate-yellowish-brown (10YR5/4), upper
very fine to lower-medium grained, moderately well
to poorly sorted, subrounded to subangular,
quartzose, well indurated; locally contains
interclasts of lower very fine grained sandstone as
much as 1.25 in. (3 cm) length; crudely crossbedded
with small scale troughs as much as one foot
in thickness...iveeriesisnensessosnssssssnssssssosossnsass 2.1 7.0

47. Sandstone, and pebbly sandstone, moderate-brown
(5YR4/L), lower very fine grained sand to pebbles
as large as 1 in. (2.5 em) in length, poorly
sorted, rounded to angular, quartzose; well
indurated with quartz overgrowths and some clay in
matrix; chert clasts are white, gray and black;
base of unit is a scour surface; rip up clasts of
underlying siltstone are up to 3 in. (7.5 cm)
across; crudely crossbedded with troughs as much as
2.5 £t (75 cm) in thicKNeSS.ueeeererrosecnsessncnnnsnns 1.2 4.0

Note units 47-50 form a ledge.

46. Siltstone, pinkish-gray (5YR8/1); swells when wet;
contains some lower very fine grained sand and
biotite flecks; approximately half way up the unit
is a 1 ft (30 cm) thick bed with light red (5R6/6)
flecks; the upper 3 ft (90 cm) of the unit becomes
finer grained upwards; contains local lenses of
poorly sorted sandstone that are lower very fine
grained and very silty......... et stesstsassssnsesnas 7.9 26.0
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u5.

by,

43.

b2,

41,

4o.

39.

38.

37.
36.

35.
34,
33.

32.

31.

30.

29.

Sandstone, grayish-red (10R4/2), upper very fine
grained to lower-medium, poorly sorted, quartzose;
very well indurated with a siliceous matrix..eeevecesss

Sandstone, pinkish-gray (5YR8/1); light red flecks
(5R6/6); upper very fine to lower-medium grained;
poorly sorted; quartzose; poorly consolidated;
abundant Cla¥.eeesesecesesossosccssssssossosssssosascras

Mudstone, pale-yellowish-brown (10YR6/2), locally
light-red (5R6/6) stained; grades into overlying

unit'.uocoo---uoootouuouoo.-oouo--oo---oucou-u-tocouoao

Siltstone, pinkish-gray (5YR8/1), fractures
conchoidally'..."-..l....I..‘.'.".‘ll...l-"‘CC-‘-‘.‘

Sandstone, yellowish-gray (5Y¥8/1); local moderate-
reddish-brown (10R4/6) flecks; upper very fine to
lower~fine grained; poorly to moderately sorted;
quartzose; poorly indurated; very muddy matrix.........

Siltstone, pinkish=gray (5YR8/1) ceececcooscosccncsonsonss

Sandstone, light-greenish-gray (5GY8/1), lower very
fine to lower medium grained, poorly sorted,
quartzose, poorly indurated; very muddy matrix....ce...

Mudstone and sandstone, very pale orange (10YR8/2)

with some moderate-reddish-brown (10R4/6) flecks;

sand is lower very fine grained to upper-fine

grained; QUArtZOSEeesesorssvossvsessssesssosossnssnonasss
Siltstone, yellowish-gray (5Y7/2); swells when wet.......
Sandstone, light-greenish-gray (5GY8/1), lower very

fine to lower-medium grained, poorly sorted,

quartzose, poorly consolidated; very muddy matriX......
Siltstone, very light gray (N8) to light gray (N7).......
Shale, light=0live=gray (5Y5/2) cceeeeecsceecsonessoconnas
Hard layer, light-olive-gray (5Y6/1)..cceeeercececsonncnes

Mudstone, light-olive-gray (5Y6/1); stained
moderate-reddish~brown (10YR5/4); weathers hackly......

Siltstone, greenish-gray (5GY6/1), SiliceouS...eeeeeveens

Mudstone, brownish-black (5YR2/1); grades into the
under‘lying har.d layer'..’..“.“"‘.‘..“Q‘-..l.“...'.

Hard layer, brownish-black (5YR2/1); grades into
underlying mudstones. .. ceeevesecsceccsoscssassssssossssse
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28.

27.

26.

25.

24,
230
22.

21.

20.

19.
18.

17-

16.

15.

14,

13.

12,
11.

10.

Mudstone, brownish-black (5YR2/1)....... e esessceaseenennn

Hard layer, greenish-gray (5GY6/1) and minor
medium-bluish-gray (5B5/1)...cvevs. ceernen

Siltstone, pale-yellowish-brown (10YR6/2)..

Hard layer, light-olive-gray (5Y6/1); silicified

mUdsStone.seeeeeecsnsnens

Mudstone, dark-yellowish-brown (10YRU4/2).

Hard layer, light-olive-gray (5Y5/2)...... .

Siltstone, white (N9).....

Sandstone, pale-reddish-brown (10R5/4) and dark-

reddish-brown (10R2/4), upper-fine to upper-medium

grained, poorly sorted, subrounded to subangular,
quartzose, well indurated...seeececcess .o

Siltstone and mudstone, light-olive-gray (5Y6/1);

locally very siliceous..

Hard layer, light-olive-gray (5Y6/1).......

Mudstone, light-olive-gray (5Y6/1).ceeeccenes

Siltstone, yellowish-gray (5Y8/2); contains some
lower very fine grained sand; less than 15% biotite....

Hard layer, light-olive-gray (5Y6/1).ccieecercercocsncanns

Siltstone and mudstone, yellowish-gray (5Y7/2) and
mOdel”ate"Or'angE“pink (10R7/u)..000000000.0....0000

Hard layer, yellowish-gray (5Y7/2).ceeecces

Sandstone and siltstone, yellowish-gray (5Y8/1) and
pale-red (10R6/2); the sandstone is lower very fine
grained and very silty; quartzose with less than 5%
biotite grains; poorly consolidated...eeeeeevecrencsanse

Hard layer, light-gray (N7)..eceeeceacoones

Siltstone, very light gray (N8)...veeesesnn

Sandstone, white (N9); lower-fine to upper-medium-
grained; poorly sorted; subrounded to subangular;
quartzose with less than 15% mica; moderately to

poorly consolidated.....
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9. Sandstone, white (N9) and moderate-orange-pink
(10R7/4), upper very fine to upper-fine-grained,
poorly sorted; quartzose with abundant black
accessory grains and less than 5% mica; poorly
consolidated, very ClayeY.eeeesvesessossovssssnsonsonas 0.43 1.4

8. HArd layer..eeceveeesesesssssossccrsassossosssesssnosanss .. 0.09 0.3
7. Mudstone, yellowish=gray (5Y7/2) .cceecessessesccnsssensas 0.09 0.3
6. Hard layer, pale-reddish-brown (10R5/4)...ccevvecrevcccne 0.06 0.2
5. Mudstone, light-olive-gray (5Y5/2)..ceveececesssesssessas 0,09 0.3
4, Sandstone, pale-olive (10Y¥6/2) and moderate-orange-

pink (10R7/4), lower very fine to lower-fine

grained, poorly sorted, quartzose; poorly

consolidated and very clayey matriX.eeeeeeeeeeoseonnsnn 0.3 1.0

3. Hard layer, yellowish-gray (5Y7/2); siliceous mudstone... 0.09 0.3

2. Mudstone, grayish-yellow-green (5GY7/2) to dusky-
Ye11loW~green (5GY5/2) ceeeececsescscscacasasanssonsenens 0.15 0.5

Note that units 1-46 form a slope with minor ledges.
1. Sandstone, light-olive-gray (5Y6/1), lower very fine

to lower-fine grained, moderately well sorted,
quartzose; moderately well consolidated.....vcevveeeene 0.06 0.2

Total Burro Canyon Formation and upper part of the
Morrison (Undivided).veveveroeoesssessonescoasssonss eeess 34,95 115.5

Total thickness of SeCtioN.ecveveecsoeersonsene cesseces ceeveens . 65,0 215.7

48



Section 4.--Four Corners II

(Located in NW 1/4 NW 1/4 of sec. 23, T. 32 N., R. 20 W. in southwestern
Colorado.)

Thickness
Meters Feet

Mancos Shale (Upper Cretaceous) Not Measured
Dakota Sandstone (Upper Cretaceous), incomplete:

56. Sandstone, pinkish-gray (5YR8/1) to white N9, lower-
fine to upper-fine grained; contains abundant
fossil pieces including gryphea fragments..............unmeasured

55. Sandstone and siltstone, light olive gray (5Y5/2);
sandstone is lower very fine grained; unit is not
described in detail..... ceerrenee ceveeees cecrrevescsans 6.7 22.0

54, Shale, brownish-gray (5YR4/1) to brownish-black
(5YR2/1); selenite crystals up to 2 in. (3 cm)
along long axis..eeeccaes s eeeresescsesssennenn ceeeseene 1.5 5.0

53. Sandstone, yellowish-gray (5Y8/1) and dark-yellowish-
orange (10YR6/6); stained moderate-yellowish-brown
(10YR5/4); lower very fine grained to upper very
fine grained; well sorted; quartzose; moderately to
well consolidated with quartz overgrowths and
moderate amount of clay matrix; interbedded with
thin siltstone layers at base; discontinuous wavy
laminations (slightly climbing ripples-ripple sets
are about 0.2 in. [0.5 cm] half centimeter thick)...... 0.3 1.0

52. Shale, black (N9); carbonaceous..... cesseanen cveccessas .o 1.8 6.0
Note units 52-56 form slope with minor ledges.

51. Sandstone, grayish-orange (10YR7/4); lower-fine- to
lower-medium- grained at bottom; lower very fine to
upper very fine grained at top; moderately to well
sorted; rounded to subrounded; quartzose; well to
moderately consolidated with quartz overgrowths and
moderate amount of clay matrix; even parallel and
discontinuous wavy horizontal laminations
interbedded with tabular planar cross sets up to 10
in. (25 cm) thick, strike and dip of the cross sets
are 1) NS, 2U°E 2) N30°W, 20°NE...ceeceocccescasoannsss . 1.5 5.0

Note unit 51 forms ledge.

50. Mudstone, pale-yellowish-brown (10YR6/2); abundant
carbonaceous debris; gradational contact with
underlying coal....evev.. Ceseesesenrseea crersccsesenons 0.6 2.0



ug- Coal, blaCk (N1)o-t-¢--.o-----o---¢ ----- 40 e e e e P as a0 04 0aa 0-15
48, Siltstone, dark-yellowish-brown (10YRE/2)..e.eeeeaans ceas 0.6
Note units 48-50 form slope.

47, Sandstone, very-pale-orange (10YR8/2) to grayish-
orange (10YR7/4), lower-fine- to lower-medium-
grained, moderately well sorted, subrounded to
rounded, quartzose, well indurated; quartz
overgrowths; minor amounts of clay matrix; trough
crossbeds up to 8 in. (20 cm) thick; blocks of
sandstone are shifted slightly but paleocurrent
directions (trough axes) appear to be north-
northwest; this unift appears to be laterally
equivalent to some thicker channel sands to the
northwest..eeseeeesas Ceetececrtacraanaa N 0.76

Note unit 47 forms ledge.
46. Shale, grayish-black (N2); middle part is sandy and
very light gray (N8) to white (N9); sand is very
fine grained..... tacaarasaas cevseacan cecacaa st esasearaas 1.5
Note unit 46 forms slope.
45, Sandstone, pinkish-gray (5YR8/1) with grayish-orange
(10YR7/4), lower very fine grained, well sorted,
quartzose; well indurated with quartz overgrowths;
wavy discontinuous horizontal ripple
laminations; weathers flaggy.ceceertsccacacasassaacansas 0.76
Note unit 45 forms ledge.
44, Shale, black (N1), carbonaceOUS...cceseeeveoees cetecetean 1.2
43, Siltstone, light-olive-gray (5Y5/2) . iietecccecaccccans cee 0.15
42, Hard layer, dark-reddish-brown (10R3/4) to very dusky
red (10R2/2); contains thin veins of crystalline
moderate-brown (5YR4/4) calcit@.iieeeeeeeeerereasaaaans 0415
41, Shale, 0live=gray (SYH/1)iieeeeenerecaenrasoasavannasvanasn 2.4
40. Mudstone, olive-gray (5Y4/1); swells when wet...... ceenan 0.6
Note units 40-44 form slope.
39. Sandstone, yellowish-gray (5Y8/1) to pinkish-gray
(5YR8/1), lower-fine- to lower-medium—-grained,
moderately well sorted, subrounded to rounded,
quartzose; well indurated with quartz overgrowths

and moderate amount of clay cement; consist in
ascending order of a 5 in. (10 cm) thick tabular
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set overlain by 8 in. (20 em) of wavy discontinuous
nearly horizontal ripple laminations overlain by a
large 3 ft (90 cm) thick tabular set that strikes
N25°W and dips 24° to the NE; this large set is
overlain by 2.5 ft (75 cm) of sandstone containing
poorly defined crossbedding.c.eeceesceccsscescsssascone

Note unit 39 forms a ledge.

38.

37.

36.

35.

34,

33.

32.

31.

30.

29.

28.

27.

Siltstone, moderate-reddish-orange (10R6/6) and
grayish~orange (5YR7/2); brick-red color due to

Clinker'................................................

Mudstone, very pale orange (10YR8/2) stained grayish-
orange (10YR7/U4); siliceous (cherty, flinty).eeseeeoee.

Mudstone, white (NO); ChalKy¥eeeeeeeeeoeenosaasoscnnnanens

Mudstone, very pale orange (10YR8/2) stained
grayish-orange (10YR7/4) siliceous (cherty, flinty)....

Sandstone, pale-yellowish-orange (10YR8/5) to
moderate~reddish-brown (10R6/6), lower very fine to
lower~-fine grained, moderately well sorted,
subrounded to subangular, quartzose; moderately to
well consolidated with quartz overgrowths; faintly
crossbedded; possible troughs overlain by possible
horizontal laminations..... ceeresennn ccetececnnnosssoan

Siltstone, moderate-reddish-orange (10R6/6) to
moderate-reddish-brown (10R4/6) to light-brown
(5YR6/L), S1liCEOUS.vteeerereoecessescasossasssssssansns

Sandstone, light-brown (5YR5/6), lower very fine
grained, moderately consolidated, noncalcareouS........

Sandstone, moderate-~reddish-brown (brick-red)
(10R4/6), lower very fine to upper very fine
grained, poorly sorted, subrounded, poorly
consolidated, ClayeYeceseeeesesesssesncesssncasosessanne

Siltstone, moderate-yellowish-brown (10YR5/4) to
grayish-orange (10YRT/4), mostly covered...cecececccees

Siltstone and sandstone, pale-yellowish-brown
(10YR6/2); some moderate-yellowish-brown (10YR5/4)
staining; poor to moderately consolidated...eeeeececess
Mudstone, and siltstone, grayish-black (N2).e.veeeeeeeess
Siltstone, moderate-yellowish-brown (10YR5/4) to

pale-yellowish-brown (10YR6/2); some light=-brown
(5YR10/6) staining; SiliCeOUS;eeeeceececeorescacsnsceas
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26. Siltstone and mudstone; siltstone is very pale orange
(10YR8/2); moderate-reddish-orange (10R6/6)
staining; mudstone is white (N9); siltstone beds
are about 3 in. (7.6 em) thick and alternate with U
to 5 in. (10 to 12.5 em) thick mudstone beds;
siltstone beds are poorly to moderately indurated
and horizontally laminated; the mudstone is poorly
indurated with chalky texture (may be an ash

residue, laterally it is overlain by clinker)...cee..c..

25. Mudstone, very pale orange (10YR8/2).ii.ieicetcrveanan ceeens

24. Shale and coal, dusky-yellowish-brown (10YR2/2) to
dark-gray (N3) with some moderate-reddish-brown

(10RU/6) Staining..ceeeveeeceereonens cetesesesessascane

23. Sandstone, medium-light-gray (N6) to medium-gray
(N5), lower-medium- to upper-fine-grained, poorly
sorted, subrounded to subangular, quartzose, poor
to moderately indurated; clay cement; non-
calcareous; abundant carbonaceous debrisS...ieeeceecees .

Note units 23-38 forms slope.

22. Sandstone and conglomeratic sandstone, pinkish gray
(5YR8/1) to light-brown (5YR5/6) and dusky-
yellowish-brown (10YR2/2); upper-fine- grained to
pebbles as large as 3 in. (7.5 cm) across; poorly
sorted, subrounded to angular; quartzose with chert
pebbles that are white (smooth), gray, and black;
well indurated; noncalcareous; siliceous with
quartz overgrowths; locally contains black
carbonaceous debris; lower half of unit is very
conglomeratic; top half contains a few scattered
pebbles; crossbedding is poorly defined, may be
scour and fill structures 1 to 2 ft (30 to 60 cm)

Note unit 22 forms a ledge.

Total Dakota Sandstone, incomplete€.....icececaes cescsaciacanans

1.5

0.15

0.46

5.0

0.5

1-5

0.5

111.4

Burro Canyon Formation (Lower Cretaceous) and upper part of the Brushy Basin

Member of the Morrison Formation (Upper Jurassic), undivided:

21. Mudstone, dark-greenish-gray (5GY4/1), non-

swelling; weathers hacCKklyeeeiesesaseacacsnssasacscaaans

20. Siltstone, yellowish-gray (5Y7/2), siliceous;

weathers hackly..ceeeeeesen teascassnsa assssascscacsaaace

19. Hard layer grayish-olive (10Y4/2) with moderate-

yellowish-brown (10YR5/4) staining...cceceeeecaes ciesacas
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18.

17-

16.

15.

14,

13.

12.

11.

10.

2.

Mudstone, olive-gray (5Y3/2), hackly weathering.......e..

Hard layer, grayish-olive (10Y4/2); stained moderate-
yellowish-brown (10YRS/4); contains some
very fine grained sand..... ceescecssccces ceescssaanasna .

Mudstone, dark-greenish-gray (5GY4/1); tends to
weather hackly; 811iCeOUS..ceceeecessscsctscsassascnsss

Hard layer grayish-olive (10Y4/2) stained moderate-
yellowish-brown (10YRS5/U4)..eeeieceeeioscssssesoannonasse

Bentonite, light-olive-gray (5Y6/1) to olive-gray
(5Y¥4/1).. ... tesscessscsssassnes ceresaanns cessesans eee

Mudstone, light-olive-gray (5Y6/1); swells slightly
when wet; hackly weathering........ trecesesccssasnnsnsne

Mudstone, dark-greenish-gray (5GY4/1), hackly
weathering; local limonite stainNS.cccieecicsseesacecsence

Bentonite, poorly exposed...icecsecsssccces ceescccssansea

Siltstone, greenish-gray (5GY6/1), non-swelling;
probably 8iliceOuS...eieecrsesscsccscnscsoscssnanscncsacsa

Mudstone, pale-olive-gray (5Y6/1); swells when wet.......
Mudstone, light-olive-gray (5/Y¥5/2); swells when wet.....

Mudstone, grayish-olive (10YL4/2; swells when wet;
locally siliceous...... e

Sandstone, yellowish-gray (5Y7/2), lower very fine to
upper very fine grained, moderate to well sorted
and subrounded, quartzose; poorly consolidated with
clayey matrix....... eesessessenss Gessssesssesssssenann s

Mudstone, pale-olive (10Y6/2) to grayish-olive
(10Y4/2); swells; weathers to a hard gummy surface,
difficult to dig through; mostly covered.......... oo e

Bentonite, yellowish-gray (5Y7/2); swells when wet;
waxy looKing..eeeeeceonsaaes e cacescscssensencassssecasas

Mudstone, light-olive-gray (5Y5/2); swells when
wets; siliceous..ccveveses eessscsssssesssscassasacccosran

Mudstone, pale-yellowish-brown (10YR6/2) with
grayish-red (10R4/2); swells when Wet.eeeeeeesaoenaaaas

Note units 1-21 form a slope.
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1. Mudstone, light-olive-gray (5Y5/2); swells slightly
when wet; locally sandy, very fine grained....c.ceeeeeces

Total Burro Canyon Formation and upper part of Brushy Basin

Member of the Morrison Formation, undivided....ceeeevess cecssons
Total thickness of section U4...... ceeaces ceeteenaas teresereanaas
Lower part of the Brushy Basin Member.......eeeeee. cesecsserson
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Section 5.--Junction Creek I

(Located in SW 1/4 of sec. 36, T. 36 N., R. 10 W. in southwestern Colorado.)

Thickness
Meters Feet

Lower part of lower shale member of the Mancos Shale (Upper Cretaceous), upper
part not measured:

33. Sandstone, pale-yellowish-brown (10YR6/2), very fine
grained, moderately well sorted, rounded to
subrounded, quartzose, well indurated; contains
silica overgrowths; massive blocky weathering.......... 2.23 7.5
Note unit 33 forms a ledge.

32. Covered slope; probably mostly gray fissile shale........ 14.3 47.0

Total lower shale member of the Mancos Shale; incomplete... 16.53 54,5

Note unit 32 forms a slope.
Dakota Sandstone (Upper Cretaceous):

31. Sandstone, very pale orange (10YR8/2), fine-grained,
moderately well sorted, subrounded to rounded,
quartzose, well indurated, moderately calcareous,
locally carbonaceous; contains some clay matrix;
abundant tabular crossbeds that are up to 1.5 ft
(45 em) thicek and have southeast dips; some thin
mottled sand and shale interbeds..eecieceervsceesvennss 9.1 30.0

30. Interbedded sandstone and shale: Sandstone is very
pale orange (10YR8/2), lower-fine to very fine
grained, moderately sorted, rounded, well
indurated; has quartz overgrowths and clayey
matrix; quartzose with abundant hematite specks;
low angle subhorizontal laminations. Interbedded
shale units are lenticular and up to about a foot
(30 cm) in thickness. Shale is grayish black (N2)
and is sometimes mottled with sandstone (possible
small scale flaser bedding). Unit grades up into
overlying unit...... teeseen ceeseannn ceesesecssessasnene 1.5 5.0

Note units 30-31 form a cliff.

29. Coal and Shale; partly covered; top foot and one
half feet is coal and black (N1) shaleé...eeeeeceenns .o 4,9 16.0

Note unit 29 forms a slope.
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28.

Sandstone, brownish-orange, well indurated; forms
inaccessible cliff face; thin black streaks on
cliff may be carbonaceous; base of unit is
irregular and appears to scour into underlying unit....

Note unit 28 forms a cliff.

Total Dakota Sandstone€....evvecesececas cesesvecasrsansans

Burro Canyon(?) Formation (Lower Cretaceous), incomplete:

27.

271i.

27h.

27¢g.

27f.

27e.

27d.

27b.

27a.

Interbedded sandstone, shale and hard layers; on
inaccessible cliff; visually unit can be divided
into 9 units based on color and induration; in
descending order the units are i-a; units a-c¢ are
described from large boulder at base of cliff;
units d-i are described from a distance and their
thicknesses are estimated.

Sandstone, green, moderately indurated, looks similar
moderately indurated, looks similar t0 27@a.ceccevecanss

Hard layer, gray, moderately indurated, looks
Similar‘ to 27bo.."'..i‘......Q.Ol'.‘..... ...... ® 8 o 8 0

Sandstone, orange and green, poorly to moderately
indurated; looks similar £0 27C.ceeevescansosoens cecans

Siltstone or mudstone, green, slope former,
poorly indurated..iceceeeeeccsscescsccoansns csesessenaseans

Sandstone, orange, well indurated.......... cesssccanasans

Mudstone or siltstone, green, poorly indurated, forms a

SlODPB: ceeaerseasecnasenvacsnsssssassssasssasssnssasansaess

Sandstone, dusky-yellow (5Y6/4) to olive gray (5Y6/1)
coarse- to fine-grained, poorly sorted, rounded to
subrounded, poorly to moderately indurated,
quartzose, noncalcareous; clayey matrix; fractured.....

Hard layer, olive-gray (5Y4/1); grades into overlying
Uniteeeeseeass cecscessasssessaas cesessssacancan csessena

Sandstone, pale-green (NG6/2) to dark-greenish-gray
(5GY4/1), coarse to fine-grained, poorly sorted,
rounded to subrounded, poor to moderately
indurated, friable, noncalcareous, clayey,
quartzose; contains white, gray, and orange chert
pebbles up to 0.8 in. (2 em) in length; contact is
sharp with underlying unit and gradational with
overlying unit......... eecssecrencssessssransasassansn
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Total thickness unit 27.ceeececcces teseseaessnans cesecen

Note unit 27 forms a slope or recess.

26.

Sandstone and conglomerate, very light gray (N8),
very pale-orange (10YR8/2) and dark-yellowish-
orange (10YR6/6), light-green (5G7/4) locally near
top, medium-grained, rounded to subrounded,
moderately well sorted, quartzose; locally contains
abundant hematite flakes; rock and chert fragments
range in size from very coarse sand to pebbles at
least 2 in. (5 cm) long and consist of gray, white,
tan, green and red, chert and purple quartzite;
mudstone and very fine grained sandstone
intraclasts are up to 1 ft (30 e¢m) in length;
clasts are rounded to subangular; chert clast are
generally larger near the base of the unit than at
the top; also the unit is generally more
conglomeratic at the base of the unit than at the
top; scour surfaces marked by intraclast lag
deposits occur within the unit; there are rare
lenses of fine grained sand; crossbedded; unit
forms a generally inaccessible cliff..ieevecscecaccanns

Note unit 26 forms a cliff.

25.

24,

23.

22.

21.

20.

19.

Mudstone, medium-dark-gray (Ni), poorly indurated........

Sandstone, greenish-gray (5GY6/1), pale-yellowish-
brown (10YR6/2) and pale-yellowish-brown (10YR5/4),
fine to very fine grained, well indurated, highly
siliceous, quartzose; abundant orange and black
and rare green accessory grainNS..iieercescescrocscoscens

Mudstone, light-olive-gray (5Y6/1), poorly
indurated, noncalcareous, fissile..iiieesscecrssecreccsce

Sandstone, light-olive-gray (5Y6/1), fine-grained,
poorly sorted, rounded to subrounded, poorly
sorted, noncalcareous, abundantly clayey,
quartzose; abundant black and orange accessory
grains; horizontally bedded; grades into the
underlying unif.c.eeeecesesesesessacsascarsecncsesensans

Mudstone, greenish-gray (5GY6/1), poorly indurated,
noncalcareous; grades into underlying unit....ccevveves

Mudstone, grayish-red (10R4/2), poorly indurated,
NONCAlCArEOUS s e carsavseassossrsnssssesssscssscsssssassocas

Sandstone, pinkish-gray (5YR8/1), fine-grained,
moderately well sorted, rounded to subrounded,
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18.

17.

16.

15.

14,

13.

12.

1.

10.

extremely well indurated, very siliceous,
quartzose; contains orange and black accessory
grains; is faintly crossbedded.....veevevenenns ceseenas

Siltstone, greenish-gray (5GY6/1), fissile,
calcareous, poorly indurated...c.ceeeetceecsessonsescnss

Sandstone, pale-yellowish-brown (10YR6/2), very fine
grained, moderately well sorted, rounded to
subrounded, well indurated, very siliceous,
quartzose, horizontally bedded....cceveveses seesenesene

Siltstone, greenish-gray (5GY6/1), calcareous,
poorly Indurated..icceeeecseessssesconsosncssseasnsannnsns

Sandstone, pale-yellowish-brown (10YR6/2), very fine
grained, moderately well sorted, rounded to
subrounded, well indurated, very siliceous,
quartzose, horizontally bedded....ccveiveeeccsensensnnee

Mudstone and siltstone; grayish-red (5R4/2) mottled
with light-olive-gray (5Y¥5/2) near bottom and top;
bottom and top part of unit is mudstone which
grades into siltstone in the middle; the entire
unit is noncalcareous and poorly indurated........ ceeen

Hard layer, grayish-red (10R4/2) to dusky-yellow-
green (5GY5/2); contains clasts of fine grained
material up to about .4 in. (1 cm) in length;
clasts are subrounded to angular; grades into
underlying mudstone....c.ceiieeessusesecessnessccsonnnss

Mudstone, olive-gray (5Y4/1) poorly indurated, non-
CAlCAre0US,cssesessessessessasssensnnssoasssss eesssesnne

Interbedded mudstone and sandstone, medium-dark-gray
(N4) to olive-gray (5YU4/1); beds interfinger and
range from about 0.25 to 3 in. (6 mm to 7.5 cm) in
thickness; shale is medium~dark-gray (N4) to olive-
gray (5Y4/1), poorly indurated, noncalcareous,
sightly fissile; sandstone is light-olive-gray
(5Y¥6/1) and moderate-yellowish-brown (10YRS5/4),
very fine to fine- grained (with sparse medium
grains), rounded, poorly sorted, moderately
indurated, quartzose; sandstone contains abundant
hematite CemeNt..vieereeesseesnsessssossossesncsaassnsssna

Sandstone, light-olive-gray (5Y¥6/1), medium to very
fine grained, poorly sorted, rounded, poorly
indurated, quartzose; abundant clay; abundant
orange and black accessory minerals; grades into
underlying unit.....eerereeseescresessansssancnsnessncns
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2.

Note unit 1 is a cliff former.

1'

Sandstone, grayish-yellow (5Y8/4) to yellowish-gray
(5Y7/2); lower fine to very fine grained, poor to
moderately sorted, moderately indurated, slightly
calcareous, clayey, quartzose, fractured; grades
into underlying Unit...eeeieeeceresecssrsocesescnsssnsos

Mudstone, light-gray (N7) to light-olive-gray
(5Y6/1); contains 2 hard layers (siliceous
mudstone) 3 in. (7.5 Cm) ENiCKeeeeeereoecreeocsovononas

Sandstone, light-olive-gray (5Y6/1), lower- fine- to
very fine grained, rounded, moderately to poorly
sorted, moderately to well indurated,
noncalcareous, clayey, quartzose; abundant black
and orange accessory grains....... cevereses cessecrasens

Mudstone, light-olive-gray (5Y6/1), poorly indurated,
noncalcareous, abundant very fine
grained sand; grades into underlying unit...... tesesans

Sandstone, light-gray (N7), very fine to medium-
grained, poorly sorted, rounded, moderately to well
indurated, noncalcareous, quartzose; abundant black
and orange and rare green accessory minerals;
thickens laterally to a maximum of 1 ft (30 cm);
lenticular in both directions; horizontal base and
convex LOp.eeeee. Ceesereccenssrseansssesns s e ceerenne

Mudstone, light-gray (N7), poorly indurated,
noncalcareous, slightly sandy, fissile..cseaceroccensncs

Sandstone, light-gray (N7) and grayish-orange
(10YR7/4), very fine to lower-fine-grained,
moderately to poorly sorted, rounded, moderately to
poorly indurated, clayey, noncalcareous, quartzose;
abundant orange and black accessory grains;
lenticular.iceeeeeececnconcssnns ssescens cesese ceerennae

Mudstone, greenish-gray (5GY6/1), noncalcareouUS....eceess

Sandstone, grayish-orange-pink (5YR7/2), very pale
orange (10YR8/2) and white (N9) and some grayish-
orange (10YR7/4) staining; lower part of unit is
very fine to medium- grained, poorly sorted,
rounded to subrounded, quartzose (with less than 5%
black and green accessory grains), well indurated,
noncalcareous, siliceous, clayey; upper part of
unit is fine to very fine grained, moderately to
poorly sorted, rounded to sub-rounded, quartzose
(contains abundant limonite flakes which may be
altered biotite), well-indurated, noncalcareous,
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clayey; entire unit is faintly crossbeds; unit
lateral to the section contains troughs that are
about 6 to 12 in. (15 to 30 cm) thick...... cetetesanann 6.7

Total Burro Canyon(?) FormatioN..eieieesseececescsseassccncssess 30.8

22.0

101.0

Total thickness of section 5.cccee.. ceeceenanens teecenncsacnn 66.4

218.5

~N



Section 6.--Junction Creek II

(Located in seec. 7, T. 35 N., R, 9 W. in southwestern Colorado.)

Mancos

Thickness
Meters Feet

Shale (Upper Cretaceous):

Upper part of the Greenhorn Limestone Member............. essseessNOt Measured

Lower part of the Greenhorn Limestone Member and upper part of the lower shale

member:

16.

15.

14,

13.

12.

11.

10.

Mudstone, medium—-dark-gray (N4), very calcareous,
poorly indurated; unit is ten's of feet thick........... not measured

Bentonite, grayish-orange (10YR7/4) to very-pale-
orange (10YR8/2).veeieranecencnssccnnnannsnnns ceesaans .o 0.06 0.2

Mudstone, medium-dark-gray (N4), calcareous, poorly
indur‘atedll.l.‘l...l.l..l.....l....l'.".....l..l..l... Ol3 1.0

Limestone, yellowish-gray (5Y8/1) and light-gray
(N7), poorly indurated, fractured, fissile; fresh
surface is fetid and medium-dark-gray...c.cceeesesse cen 0.u46 1.5

Mudstone, medium-dark-gray (N4), very calcareous;
grades into underlying limestone, poorly indurated..... 0.46 1.5

Limestone, yellowish-gray (5Y8/1) to light-gray (N7),
moderate to well indurated, fractured and fissile;
fresh surface is fetid and medium-dark-gray (N7);
small brachiopod fossils about 0.7 in. (1.75 em) in
length; several shells partially replaced by pyrite
and copper(?)ceeeececensnnnsnas ceteeesenas cieescenanans 0.76 2.5

Limestone and siltstone, medium-dark-gray (N4),
yellowish-gray, and light-gray (N7), poor to
moderately indurated; well indurated in lower part
of unit; contains fossil shell impressions....ceeesess . 1.5 5.0

Mudstone, pale-yellowish-brown (10YR6/2) to light-
gray (N7), very calcareous, poorly indurated,
flaggy weathering; contains brachiopod impressions
(inoceramus)..... . et asesescesaseneserens 3.4 11.0

Limestone, yellowish-gray (5Y8/1), light-gray and
medium-dark-gray, micritic, moderately to well
indurated; fetid when broken; large black
inoceramus shells at least 4 in. (10 em) in length..... 0.15 0.5

COVEred.ueeeeseosceseesonssossssssnssasssossssssnssssssnasesca 7.0 23.0
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6. Mudstone, dark-yellowish-brown (10YR4/2) to dusky-
yellow-brown (10YR2/2), hackly weathering, poorly
indurated, moderately to very calcareous; fossil
bed half way up unit contains brachiopod and
possibly gastropod(?) or ammonite(?) impressions.......

50 COV’ered......-.-.-.o.........oo..........................

4. Mudstone, olive-gray (5Y4/1), hackly weathering,
poorly indurated, locally CcalcareouS...scececscoscccnss

30 Covel"ed...................................-..............

2. Mudstone, dark-gray (N3), poorly indurated,
noncalcareous....0."..0.0.0...........0..'-.'.0.0.l...

Note units 1-16 form slope with minor ledges.

Note basal sandstone unit probably correlates with top sandstone
section 5.

1. Sandstone, very pale orange (10YR8/2) to dark-
yellowish-orange (10YR6/6), fine to very fine
grained, moderately well sorted, rounded, quartzose
(Wwith less than 2% black accessory grains, abundant
hematite flakes), well indurated, siliceous;
abundant calcite cement; weathering masks
sedimentary structures; slickensides......eeeeeencacans

Total Thickness of Mancos Shale, incomplete......cve.e

6.1 20.0

9.1 30.0

6.1 20.0

0.6 2.0

1.5 5.0
unit in

0.76 2.5
38.3 125.7

Dakota Sandstone (Upper CretaCeouUS) .cceeescescsccessccsssesssssss NOt Measured
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Section T.--Coldwater Creek 1

(Located in NW 1/4 SE 1/4 sec. 18, T. 37 N., R. 4 W. in southwestern Colorado.)

Thickness
Meters Feet

Top of Mesa
Dakota Sandstone (Upper Cretaceous), incomplete:

37. Sandstone, very light gray (N8) to very pale orange
(10YR8/2), upper-fine- to lower-fine-grained, well
to moderately well sorted, rounded, quartzose (with
less than 2% rusty brown hematite flecks), well
indurated, siliceous; quartz overgrowths; minor
clay; woody plant impressions; trough crossbeds
that range from 4 in. to 1 foot (10 to 30) in
thickness; hematitic crust about 0.25 in. (6 mm)
thick at top of unit; top of unit is undulatory and
18 3 o 1 1T 3.0 10.0

36. Sandstone, very light gray (N8) to grayish-orange
(10YR7/Y4), very fine grained to fine-grained,
moderately to poorly sorted, rounded to subrounded,
quartzose {(with less than 2% black accessory
grains), well indurated; very clayey and silty
matrix; wedge shaped horizontal or subhorizontal
beds; highly burrowed; burrows form complex
interlacing patterns and are about .02 to 0.2 in.
(.5 to 5 mm) in diameter; faint crossbedding;
possible herringbone crossbeds about a foot thick...... 2.7 9.0

35. Mudstone, shaley, black (N1), poorly indurated,
NONCAlCArEOUS e e sevseesvsssssscosecssesas cssens tesenesns 0.3 1.0

34, Sandstone, very pale orange (10YR7/4) to grayish-
orange (10YR7/4), fine to very fine grained,
moderately well sorted, rounded to subrounded,
quartzose, well indurated; abundant silt and clay
matrix; noncalcareous; silica overgrowths; trough
cross—-sets form discontinuous subhorizontal beds
that range from 2 in. to 2 ft (5 em to 60 cm) in
thickness; asymmetric ripples on some subhorizontal
surfaces between large cross-sets trend N-S suggest
a westward current direction; interference ripples
on some surfaces; elongate burrows especially on
underside of some bedding planes are about 0.1 to
0.6 in. (2 to 1.5 mm) in diametereeveeeeseeveeecocooses 6.1 20.0

33. Sandstone, very pale orange (10YR8/2) to grayish-
orange (10YR6/4), fine-grained to medium-grained,
moderately sorted, rounded to subrounded,
quartzose, well indurated; quartz overgrowths with
abundant silty matrix; noncalcareous; trough
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crossbeds up to about 1 ft (30 cm) thick; woody

plant impressions on some surfaces; weathered out

mud chip interclasts along base of some troughs;

set of interference ripples at very top of unit;

weathers blocky and massive..... ctecseenancanerens cevee 4,0 13.0

32. Sandstone and siltstone, interbedded. Sandstone is
very light gray (N8), very fine grained, moderately
well sorted, rounded to subrounded, quartzose,
poorly indurated, silty and clayey, noncalcareous,
carbonaceous; flaggy weathering. Siltstone is
medium-dark-gray (NU4) to very light gray (N8),
carbonaceous, poorly indurated. Locally white
sandstone is mottled with gray shale by
burrowing. White sandstone forms burrow fill. One
burrow is curved, 0.6 in. (1.5 cm) wide and 4 in.
(10 cm) long on bedding pPlan€.....eeeeeeececcesnesasess 0.9 3.0

31. Sandstone, very pale orange (10YR8/2), grayish-orange
(10YR7/4) and very light gray (N8), fine to very
fine grained, moderately well sorted, rounded,
quartzose, well indurated, siliceous, clayey and
silty, noncalcareous, locally carbonaceous,
horizontally bedded; beds are about 1 in. to 2 ft
(2.5 cm to 60 cm) thick; burrows vary in size from
0.3 to .04 in. (7 mm to 1 mm) wide and form a
complex intertwining patterns; ripple form sets on
several bedding planes throughout unit; one ripple
set trends N20E and has a wavelength of .3 in. (7
cm) and an amplitude .16 in. (4 MM)eeeeeeeroorvrcoons .o 5.6 18.5

Note that units 31-37 form a cliff.
30. Mudstone, black (N1), noncalcareous, poorly indurated.... 0.6 2.0

29. Sandstone and shale, interbedded. Sandstone is very
light gray (N8), very fine grained, moderately
sorted and has clayey and silty matrix. Shale is
medium-dark-gray (N4) fissile, and is locally silty
or sandy. The unit is poorly indurated,
noncalcarecus, horizontally laminated, flaggy,
burrowed. Burrows are tubular and are up to .06
in. (1.5 mm) wide and .8 + 1.2 in. (2-3 cm) long.
They are generally parallel or subparallel to the
bedding plane......... ceseessnons Crecsscanesssseseseans 2.3 7.5

28. Coal, black (N1), weathers crumbly and bloCKY.eeeeeoseees 1.4 4.5
Note units 28-30 form a recessed slope.
27. Sandstone, light gray (N7), lower very fine grained
to lower fine grained, moderately well sorted,

rounded to subrounded, quartzose (with less than
10% black accessory grains and minor red and green
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26.

25.

24,

23.

grains), well indurated, siliceous, noncalcareous;
silty and clayey matrix; weathers into massive
horizontal beds that range from about an inch to a
foot (30 em) in thickness; small scale
crossbedding; cross laminations are lined by
carbonaceous material; thin shale laminations
commonly occur between bed sets and are about 0.08
to 0.12 (2 to 3 mm) thick; ripple form sets
commonly at top or base of beds; one ripple set
strikes N62E, another N17E; vertical burrows about
.06 in. (1.5 mm) in diameter are filled with same
sandstone as the host rock; burrows are tubular in
cross section with wall of tubes marked by dark
carbonaceous material; maximum length burrows

about .6 in. (1.5 ecm)...... ceeceeseecenn ceteesecerneen

Sandstone, grayish-black (N2), lower very fine
grained, very silty, poorly indurated,
noncalcareous, carbonaceous, quartzose; thin

horizontal 1aminationS.eeeeeeceseeeesecesesosesosconsons

Sandstone and siltstone, interbedded. Siltstone,
grayish-black (N2), well indurated and siliceous;
locally contains some very fine grained sand.
Sandstone, very light gray (N8) and grayish-orange
(10YR7/4), lower fine to upper very fine grained,
moderately well sorted, rounded to subrounded,
quartzose (with less than 10% black accessory
grains), well indurated, siliceocus; clayey and
3ilty matrix. Unit is noncalcareous and is
composed of discontinuous parallel laminations of
siltstone and sandstone; locally sandstone and
siltstone are mottled indicating burrowing. Unit
weathers massively except at top and bottom where 3
in. (7.5 em) thick siltstone and sandstone beds are
separated by .04 in. (1 mm) thick mudstone
laminations. Ripple form set near top is fairly

symmetrical and trends NSUE....veeveereeoesssonanoocnns

Mudstone, grayish-black (N2), noncalcareouS...c..e...

Sandstone, very pale orange (10YR8/2), grayish-orange
(10YR7/4) and brownish-black (5YR2/1), very fine to
lower-fine-grained, moderately well sorted, rounded
to subrounded, quartzose, well indurated, non
calcareous, siliceous, clayey matrix; weathers
massively; carbonaceous debris; some parallel
laminations of carbonaceous debris and mudstone
about .04 in. (1 mm) thick; woody plant fragments;
possible leaf impression 1.6 in. (4 em) long and
0.6 in. (1.25 cm) wide, tapers to a rounded point;
vertical and subhorizontal burrows up to .16 in. (4
mm) in diameter; burrow filling is fine grained and
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coarser than the host rock; burrow filling is white

or very light gray (N8).eeeeeeeeeesesessssscasnssscnnsns 0.3 1.0
22. Shale and sandstone, interbedded. Shale is dark-gray

(N3), sandy, silty, fissile, carbonaceous,

noncalcareous. Sandstone is white, (N9), light-

gray (N7) to very pale orange (10YR8/2), very fine

grained, moderately well sorted, locally

calcareous, silty, siliceous. Unit is poorly

indurated and consists of interbedded,

discontinuous, horizontal laminations of sandstone

and shale; locally rippled; vertical tubular

burrows about .12 in. (3 mm) in diameter in dark-

gray (N9), carbonaceous, very fine grained, sandy

siltstone host rock are white (N9), fine-grained

and coarser than hNoSt.ii.iceeericereeesanssocsnoseansnss 0.46 1.5

21. Sandstone and shale, interbedded. Sandstone is
medium~light-gray (N6), grayish-black (N2), and
grayish-orange (10YR7/4), very fine grained,
moderately sorted, quartzose, moderately indurated,
clayey and silty matrix, noncalcareous, very
carbonaceous. Sandstone is horizontally bedded
with thin intercalations of shale about .12 in. (3
mm) thick; shale is a medium-dark-gray (N6),
fissile; sandstone beds separated by shale
intercalations range from about 1 in. (2.5 cm)
thick at base to 1 ft (30 em) thick at top of unit;
ripple form sets on some bedding surfaces; one
slightly asymmetric ripple set strikes N30E;
burrows generally occur on bedding plane surfaces;
burrows are tubular and up to about .2 in. (.5 cm)
in diameter; burrows are filled with the same
material as host rock and commonly bifurcate to
form complex patterns; one burrow is U-shaped; some
woody plant debrisS..ccieieecscocsncecsssssssscscsssnnscs 1.4 4.5

20. Sandstone, light-gray (N7) to brownish-black
(5YR2/1), very fine grained, moderately well
sorted, poorly indurated, quartzose, noncalcareous;
clayey matrix; horizontally laminated, extremely
CArbONACEOUS . e v eseacssossoscssscaaasssssasssssssssssssass 0.46 1.5

19. Sandstone, light gray (N7) to light-brownish gray
(5YR6/1), fine-grained with a few scattered medium
grains, moderately well sorted, rounded to
subrounded, quartzose (minor rusty black flecks),
well indurated, noncalcareous, siliceous (quartz
overgrowths); clayey matrix; weathers blocky,
massive; burrowed especially near top; vertical
burrows are .08 in. (2 mm) in diameter and up to
1.6 in. (4 cm) long; locally there is some
carbonaceous debris; very well jointed; joints are
filled with hematite..iiieeeereecesrsisessescocnnennsansne 1.5 5.0
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Laterally along cliff face, another Dakota Sandstone
unit appears beneath unit 19. It increases from 0 to
7 £t (2.1 m) in thickness within 100 ft (30 m) before
it disappears beneath the debris slope. It thickens
at the expense of the underlying Burro Canyon
Formation. The unit is sandstone, light-gray (N7),
very pale orange (10YR8/2) and dark-yellowish-orange
(10YR6/6), locally pebbly, lower-medium to coarse-
grained, poorly to moderately sorted, rounded to
subrounded, moderately to poorly indurated,
noncalcareous, quartzose; contains white clay nests;
pebbles near Dbase are as much as 1.4 in. (3.5 cm)
long; pebbles near base are white, gray tan and red
chert; trough crossbeds are 1 to 2 ft (30 to 60 cm)
deep.

Total Dakota Sandstone, inComplete....cceeeeecececencncases cees 346 113.8

Burro Canyon Formation (Lower Cretaceous), incomplete:

18. Siltstone, greenish-gray (5GY6/1) and locally
moderate-reddish-brown (10RU4/6) and dark-yellowish-
orange (10R6/6), poorly indurated,
noncalcareousS...... e eesesesesesssesareestetecsnsanns 0.6 2.0

17. Sandstone, very pale orange (10YR8/2) to dark-
yellowish-orange (10YR6/6), medium to very fine
grained, moderately well sorted, rounded to
subrounded, quartzose, well to moderately
indurated; abundant clay matrix; noncalcareous;
massive blocky weathering; crossbedded; possible
burrows. In top half of unit there are several
lenticular, less well indurated, sandstone beds
about 1 ft (30 cm) thick. These beds are very pale
orange (10YR8/2) and dusky-yellowish-brown (desert
varnish) on weathered surface, very fine grained,
very Silty and ClayeY.veeeersseessccocsscnssnssessssssse 15,9 52.0

Note units 17-27 form a cliff.
16. Sandstone, very light gray (N8) to very pale orange
(10YR8/2), lower-medium- to fine-grained, poorly
sorted, rounded, quartzose (less than 5% black and
red accessory grains), poorly indurated,
noncalcareous, abundant clay and silt matrixX...ceeeeeses 0.9 3.0

15. Covered, probably sandstone similar to unit 16....c.cceue.s 2.7 9.0
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14,

13.

12.

11.

10.

Mudstone, grayish-red-purple (5RP4/2) to greenish-
gray (5GY6/1). Contains 2 in. (5 em) thick
sandstone layers that are yellowish-gray (5Y8/1),
fine to very fine grained, moderately to poorly
sorted, poor to moderately indurated,
noncalcareous, quartzose; abundant silt and clay
matrix. Mudstone is noncalcareous; grades into a
claystone at top Of UNifeceieseceriaresesncencecasscannns

Sandstone, yellowish-gray (5Y7/2), very fine grained,
moderately sorted, rounded to subrounded,
quartzose, poor to moderately indurated,
noncalcareous; abundant silt and clay matrixX..c.eseeceeee

Mudstone, grayish-red-purple (S5RP4/2), poorly
indurated, weathers hackly, CalCareOUS.s.cecesesascsase

Siltstone, grayish-red (5R4/2), sandy (sand grains
are very fine to upper-medium-grained, rounded),
poorly indurated, NONCaAlCareOUS..scscesssosssscossasannes

Siltstone, dark-reddish-brown (10R3/4), poorly
indurated, noncalcareous, hackly weathering....seeeeeee

Sandstone, moderate-reddish-brown (10R3/4) to dark-
reddish~brown (10R3/4), mottled with grayish-green
(10GY5/2), medium to very fine grained, poorly
sorted, rounded to subrounded, poorly indurated,
slightly calcareous, quartzose; abundant silt and

Olay....-..........-.......-..........-.....-.-....-...

Siltstone, sandy, very-dusky-red (10R2/2), fine to
very fine grained, poorly indurated; noncalcareous,
hackly weathering.ceeeeeseeceseesceassasassaasnsecescnne

Sandstone, light gray (N7), dark-yellowish-orange
(10YR6/2) and moderate-reddish-brown (10R4/6),
lower fine to very fine grained, moderate to poorly
sorted, rounded to subrounded, quartzose, poorly
indurated; abundant clay and sSilt matrixX....eeeeeeceens

Sandstone, mostly covered, dark-yellowish-orange
(10YR6/6), upper-medium to very fine grained,
poorly sorted, rounded to subangular, quartzose,
nematite staining, poor to moderately indurated,
noncalcareous; clayey and Silty¥ieeceseeerseaassvoneacans

Covered, probably the same sandstone as in unit 4........
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4, Sandstone, mostly covered, light-olive-gray (5Y6/1)
to grayish-orange (10YR7/4), medium-grained,
moderately well sorted, rounded to subrounded,
quartzose (with less than 5% green, black and red
accessory grains), poorly indurated, clayey and

Silty,noNncalcareOuS.ieesesescacsses Cesessessscansansanas

Note units 4-16 form steep slope.

3. Sandstone and Pebbly Sandstone, very pale orange
(10YR8/2) to grayish-orange (10YR7/4). Sandstone
is upper-medium~ to upper-fine-grained. Pebbly
sandstone is upper-fine to coarse-grained with
pebbles as long as 1 1/5 in. (3 cm); pebbles are
gray, tan and red chert. Sandstone and pebbly
sandstone is moderately to poorly sorted, rounded
to angular, quartzose, moderately indurated,
noncalcareous; silty matrix; trough crossbeds;

grades into overlying unit.....eeivriieertsriencnnnnnnss

Note unit 3 forms ledge.
2. Coveredicesiesccsosscnsnns Cesrassnssanse tessernnnsanae
Note unit 1 forms ledge and unit 2 forms steep slope.

1. Sandstone and pebbly sandstone, very light gray (N8)
to grayish-orange (10YR7/4). Sandstone is fine to
very fine grained. Pebbly sandstone is fine-
grained to coarse-grained with pebbles as large as
3.2 in. (8 em) in length; pebbles include black,
white, gray, and red chert and white quartzite.
Sandstone and pebbly sandstone is poorly sorted,
rounded to angular, quartzose, well indurated,
noncalcareous, siliceous; clayey matrix; trough
crosshbedS.eieeeesossons cesseses cecessnsens crsenserne
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Section 8.--Coldwater Creek II

(Located in SW 1/4 sec. 7, T. 37 N., R. 4 W. in southwestern Colorado.)

Thickness
Meters Feet

Top of Mesa
Burro Canyon(?) Formation (Lower Cretaceous), incomplete:

6. Sandstone and conglomerate (equivalent to units 38
and 39 in Coldwater Creek V section), whit€...ceoevas Not Measured

Note unit 6 forms ledge.

5. Mudstone (equivalent to unit 5 in Coldwater Creek V
section), red; pinches out £to NOrthe.eeveeeerreascsaese 0.3 1.0

Note unit 5 forms slope.

4, Sandstone (equivalent to units 35 and 36 of Coldwater
Cr‘eekvsection)l....l.llt..ll"I.l.l.lllllll.ll.lla‘ll 5'5 ‘8.0

3. Shale (equivalent of unit 32 in Coldwater Creek
VSection)-l.l...l..Clll...D.'ll.l.lll..l.l‘ll'.l..l.'- 0009 003

2. Sandstone (equivalent of unit 31 in Coldwater V section),
rippled.ccceeseseccacnscccacansancas Cacesreeanan teseresne 0.9 3.0
Note units 2-4 form ledge.

1. Mudstone (equivalent to unit 30c in Coldwater Creek V
SECEION) st veeearrarsacsesaarsacassarsanaasansasarsanannses 0.

O
w
N

o

|
|

Note unit 1 forms slope.
Unit 1 rests on equivalent of unit 30b in Coldwater Creek V section.

Total Burro Canyon(?) Formation, incomplete......cceeeaesecacass 7.7 25.3

Brushy Basin Member of the Morrison Formation (Upper Jurassic) Not Measured
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Section 9.-~Coldwater Creek III

(Located in SW 1/4 seec. 7, T. 37 N. R. 4 W. in southwestern Colorado.)

Thickness

Meters

Feet

Top of Mesa
Burro Canyon(?) Formation (Lower Cretaceous), incomplete:

6. Sandstone and conglomeratic sandstone, mostly covered

(equivalent to unit 39 of Coldwater Creek V section)... 7.6 25.0
Note unit 6 forms cliff at top of mesa.
5. Mudstone (equivalent to unit 5 of Coldwater Creek V
Section), Pediuieeesseesessnsavsssvsssncssesusnsnnssnnas 1.8 6.0
Note unit 5 forms a slope.
4, Sandstone (equivalent to units 35 and 36 in Coldwater
Creek V section); finer grained than equivalent
units in section V; rare conglomeratic layers,
0SCillation rippleS.eccsereeccesecssscenssssnssnncsnsee 3.7 12.0
3. Mudstone (equivalent to unit 32 in Coldwater Creek V
Secticn).'....-.0...................l.'.....l'..l...... 0-06 0-2
2. Sandstone (equivalent to rippled sandstone in unit 31
in Coldwater Creek V section).ieeeeeeeeceesennnncnnnnes 0.6 2.0
Note units 2-5 form a ledge.
1. Mudstone and siltstone, red....c.ceiieencsceeccscsncsonne 1.8 6.0
Note unit 1 is a slope former.
Unit one rests on equivalent to unit 30b in Coldwater Creek V section.
Total Burro Canyon(?) Formation, incomplete@..c...ceeeessecsceesas 15.5 51.2
Brushy Basin Member of the Morrison Formation (Upper Jurassic) Not Measured
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Section 10.--Coldwater Creek IV

(Located in SW 1/4 sec. 7, T. 37 N., R.4 W. in southwestern Colorado.)

Thickness
Meters Feet

Top of Mesa:
Burro Canyon(?) Formation (Lower Cretaceous), incomplete:

6. Sandstone and conglomeratic sandstone (lateral
equivalent of unit 39 of Coldwater Creek V
section), pinkish-gray (5YR8/1), medium- to fine-
grained, quartzose, poorly sorted, rounded to
subrounded; clasts are rounded to angular, as large
as 2.8 in. (7 em) in length and consist of abundant
white tripolitic chert and black, gray, and green
chert and orange-brown quartzite....cceceieeessoccccees 3.0 10.0

5. Mudstone and siltstone, grayish-red (5R4/2), top 6
in. (15 em) greenish-gray (5GY6/1)], poorly
indurated, noncalcareous, hackly weathering;
siltstone at base grades into mudstone at top....... ces 3.0 10.0

4, Sandstone (equivalent to unit 35 and 36 in Coldwater
Creek V section), light-greenish-gray (5G8/1) to
pale-red (5R6/2), very fine grained, moderately to
well sorted, quartzose, well indurated, siliceous;
abundant clay and silt in matrix, noncalcareous;
generally horizontally crossbedded; oscillation
ripples at top; pockets in upper part of unit
formed from weathered out intraclasts; burrows on
some bedding planes that form complex intertwining
patterns; burrows are about 1.2 in. (3 cm) wide and
SUDhOPrizZoNtal..eeeeeseseesseeansessascasscscnsasnassasss 1.4 .5

3. Mudstone, silty, light-brownish-gray (5YR6/1) and
medium-bluish-gray (5B5/1).ceeceescrcsccccccaccasasense 0.3 1.0

2. Sandstone (probable equivalent to unit 31 of
Coldwater Creek V section), grayish-orange
(10YR7/4) to pale-reddish-brown (10R5/4), very fine
grained, moderately well sorted, rounded,
quartzose, well indurated, noncalcareous; siliceous
with quartz overgrowths; clay and silt in matrix;
discontinuous wavy climbing ripples laminations...... .o 1.4 4.6

Note units 2-6 form a cliff.
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1. Mudstone, silty, medium-bluish-gray (5B5/1), poorly
indurated, noncalcareocus; hackly weathering...seoeseees 0.3
Note unit 1 forms a slope.
L A A BN A I A S I 9.” 31.1

Total Burro Canyon(?) Formation, incomplete...
Not Measured

Brushy Basin Member of the Morrison Formation (Upper Jurassic)
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Section 11.--Coldwater Creek V

(Located in SW 1/4 of sec. 7, T.37 N., R. 4 W. in southwestern Colorado.)

Thickness
Meters Feet

Top of Mesa
Burro Canyon(?) Formation {Lower Cretaceous), incomplete:

42, Mudstone, grayish-red (5R4/2), poorly indurated,
NONCAL CAr COUS . e et eenesosesosossccscnsonossssesosacasscanes 0.6 2.0

41, Shale and sandstone, interbedded. Sandstone is white
(N9) to pinkish-gray (5YR8/1) to grayish orange-
pink (5YR7/1), very fine grained to fine-grained,
moderately well sorted, quartzose (with less than
10% orange flecks), moderately indurated,
noncalcareous; muddy matrix. Mudstone interbeds
are light-greenish-gray (5GY8/2) to grayish-red-
purple (5RP4/2), poorly indurated, noncalcareous.
Unit generally weathers to flaggy slabs; beds are
horizontal; sandstone beds range from about 4 in.
to 1 ft (10 to 30 ecm) in thickness; mudstone beds
range from about 1 in. to 6 in. (2.5 to 15 cm) in
thickness; top of unit contains oscillation ripple
form sets. Unit interfingers laterally with a thin
lenticular conglomeratic sandstone that ranges from
0 to 1.5 ft (0 to 45 em) in thickness.
Conglomeratic sandstone is pinkish-gray (5YR8/1) to
very light-gray (N8), lower-coarse-grained to
lower-medium-grained, poorly sorted, subrounded to
sub angular, moderately to well indurated,
noncalcareous, siliceous; muddy matrix; contains
tan, green, red, orange, black, and gray chert
clasts as much as 1.6 in. (4 cm) long; also small
angular intraclasts up to 0.6 in. (1.5 cm) that are
composed of fine-grained sandstone with abundant
muddy matrix. Conglomeratic sandstone is probably
a small channel SaNdStONE..eeeseceesscossossssccssccess 2.7 9.0

40. Mudstone, greenish-gray (5GY6/1) and grayish-red
(5R4/2), poorly indurated, noncalcareous, hackly
weather‘ing.t................'.I.'........l.........'0.. 003 1'0

39. Sandstone, white (N9) to very pale orange (10YR8/2),
fine-grained to very fine grained, locally
conglomeratic, poorly sorted, rounded, well
indurated, noncalcareous; abundant clay and silty
matrix; quartzose with chert and quartzite clasts;
clasts consist primarily of tripolitic white chert
but also include tan, gray and red chert and brown
quartzite; clasts range from coarse-grained sand to
pebbles as large as 1.6 in. (4 cm) across; local
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38.

37.

36.

35.

mudstone intraclasts are as large as 6.4 in. (16

cm) across; minor black and orange accessory

grains; trough crossbeds up to 1.5 ft (45 cm) deep;
some contorted bedding.eeceeieeoessoesasacasesasansasse

Conglomerate, very pale orange (10YR7/2) to grayish-
orange (10YRT/Y4), matrix supported. Matrix is
lower-medium to very fine grained, poorly sorted,
rounded to subrounded, quartzose, moderately well
to well indurated, noncalcareous, clayey. Chert
clasts are cryptocrystalline and as much as 1.6 in.
(4 cm) in length and consist of tripolitic chert,
white, gray, tan, and orange chert, and some orange
and purple quartzite; abundant light-greenish-gray
(5G8/1) mudstone intraclasts are as large as 13 in.
(32 cm); some intraclasts are fine-to very fine
grained, greenish-gray sandstone; unit thickens and
thins, laterally; scour surface at base is base of
a large Channel..eeeesesecsencssasrsances tecssessesecanas

Sandstone, grayish-orange (10YR8/2), upper-medium to
upper-fine-grained, poorly sorted, rounded to
subrounded, quartzose (contains less than 5% orange
and red accessory grains), well indurated,
noncalcareous, siliceous; white c¢lay nests; locally
contains chert clasts that range in size from
coarse-grained sand to pebbles as large as 0.4 in.
(1 em) across; clasts mainly consist of white
tripolitic chert; contains trough cross-beds which
range from about 4 in. to 1 ft (10 to 30 cm) in
EhickneSS.euiiiseeeeeeceeaconsssncseccesassssssssssnsssns

Conglomerate, white (N1), matrix supported. Matrix
is quartzose, lower-coarse- to upper-fine-grained,
rounded to subrounded, poorly sorted, moderately to
well indurated, noncalcareous, clayey, siliceous.
Clasts range in size from upper-medium-grained to
pebbles as large as 1.4 in. (3.5 em) across;
greenish-gray (5GY8/1) clasts of sandstone and
mudstone are up to about 13 in. (32 cm) in length;
clasts are well rounded to angular and consist
predominantly of orange, tan, red, black and
tripolitic white chert; there are also a few orange
to tan quartzite pebbles. Base of unit scours into
underlying unit; unit thickens and thins laterally
and is locally absent; scour surface at base of
unit is base of large channel..... tecsasasacssnaraonsas

Sandstone, very pale orange (10YR8/2) to white (N9),
lower-fine-grained, moderately well sorted, rounded
to subrounded, noncalcareous, well indurated;
quartzose with less than 2% black accessory grains;
clay matrix; climbing ripple forsets. Unit
thickens along cliff face to the north to about 6
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ft (1.8 m) and thins to the south to about 3 ft (90
cm) over a distance of 75 ft (23 m) and then thins
to 0 ft in less than 4 £t (1.2 m) (at a point that
appears to be a reactivation surface); oscillation
ripples occur at base Of UNit.iieiereessccecaccessonnnsns 1.2 4.0

34, Sandstone, yellowish-gray (5Y7/2), very fine grained,
moderately to poorly sorted, poorly indurated,
noncalcareous, locally very silty, quartzose,
horizontal bedded, weathers flagg¥..cessecesesescsnssnens 0.12 0.4
Note units 33-42 form cliff.

33. Sandstone, light-olive-gray (5Y6/1) to light-
greenish~gray (5GY8/1), lower=-fine to upper very
fine grained, moderately to poorly sorted, rounded,
quartzose, noncalcareous, moderately well
indurated; abundant clay and silt; rare oscillation
ripple form sets on some bedding surfaces; some
climbing ripple forsets; predominately horizontal
bedding; burrow trace on one bedding plane is .08
in. (2 mm) wide and 1.2 in. (8 cm) loNg.cevevevveovoans 0.6 2.0

Total Burro Canyon(?) Formation, incomplete....eeoess.. 20.9 68.9

Brushy Basin Member of the Morrison Formation (Upper Jurassic), incomplete:

32. Mudstone, greenish-gray (5GY6/1) to grayish-red
(5R4/2), poorly indurated, siliceous,
noncalcareous, hackly weathering..eeeeeseesesecsceanses 1.2 .0

31. Sandstone, light-greenish-gray (5G8/1), upper-fine-
grained, well indurated, extremely siliceous;
thickens laterally to south along outcCroP.eeerececeoces 0.15 0.5

30. Mudstone, greenish-gray (5GY6/1) and grayish red
(5R4/2), poorly indurated, noncalcareous, hackly
WEALNEr INE . e teeeerosorrnceasononasacsocssasesessssssasa 0.76 2.5

29. Hard layer, greenish-gray, well indurated, blocky
weathering, 811iCe0US. i ieretetesorssscessecesonansnnas 0.3 1.0

28. Mudstone, grayish-red (5R4/2), poorly indurated,
noncalcareous; hackly weathering......... cescerscananee 0.3 1.0

27. Hard layer, light-olive-gray (5Y6/1) to light-
brownish-gray (5YR6/1), well indurated, siliceous,
blocky weathering.eeeeevecsosscecassosssanssanesasasansons 0.15 0.5

256. Mudstone, grayish-green (10GY7/2) and grayish-red

(5R4/2), locally siliceous especially in lower
part, poorly indurated; grades into overlying unit..... 1.4 k.5
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25.

24,

23.

22.

21.

20.

19.

18.

17.

16.

15.

14,

Hard layer, medium—-gray (N5), very well indurated,
blocky Weatheringeeeciee et eeecsssscasssssosccccssessnas

Mudstone, olive-gray (5Y4/1) to brownish-gray
(5Y4/8), siliceous; more siliceous toward top;
basal part poorly indurated; top part moderately
indurated; noncalcareous; hackly weathering..cceeececes

Sandstone, pale-brown (5YR5/2) to light-brownish-gray
(5YR5/1), lower very fine grained, extremely well
indurated, siliceous, quartzose; weathers blocky;
thickens and thins laterally.iceececsccecsscecssccnscosas

Mudstone, mottled light-greenish-gray (5G8/1) and
light=-brownish-gray (5YR6/1), very siliceous, well
indurated, highly fractured; grades laterally into
SANGSEONE it cieenrrasteessessssassccssssssssscssssnsans

Bentonite, pale-red-purple (5RP6/2) to light-gray
(NT), poorly indurated..ceeeeeeeceeeeesscesesscasoannens

Hard layer, grayish-yellow-green (5GY7/2), well
indurated, siliceous; weathers bloCKYeeceeeeoeseeensnns

Mudstone, olive-gray (5YU4/1) to light-brownish-gray
(5YR6/1), poorly indurated; locally very siliceous,
particularly near bDas@.c.ivececesscasoscns vecesans ceens

Hard layer, light-olive-gray (5Y6/1), with moderate-
reddish-brown (10R4/6) flecks, well indurated..........

Mudstone, possibly bentonite, light-olive-gray
(5Y5/2) and moderate-yellow (5Y5/2), poorly
indurated.cieseecececescensseacssascccssscessasscaananas

Hard layer and sandstone. Sandstone is very pale
orange (10YR4/2) to grayish-orange (10YR7/4), very
fine-grained, quartzose, extremely siliceous, well
indurated, blockly weathering, lenticular. Hard
layer is light-greenish~gray (5G8/1), siliceous,
moderate-reddish-brown (10R4/6) flecks, well
indurated, weathers blocKY.veeeeeeeesanorsenarsesosnnsacs

Hard layer, light-greenish-gray (5GY8/1), well
indurated, weathers bloCKY.eeeeeersossossossavsnnnsss eee

Siltstone, light-brownish-gray (5YR6/1) and olive-
gray (5Y4/1), locally very siliceous, poorly
indurated, hackly weathering, noncalcareous;
locally has medium-reddish-brown (10RY4/H)
spots; grades up into hard layer.icsiecececscscescasasasoe
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13.

12.

1.

10.

Mudstone, very pale orange (10YR8/2) to pinkish-gray
(5YR8/1), siliceous, fractured, poorly to
moderately indurated, hackly weathering....cceseeeees .

Hard layer, greenish-gray (5GY6/1) and light-
brownish-gray, extremely well indurated; very
fractured; forms prominent cliff; separates into
two layers laterally...ees.. caseces cecoccensesane ceees

Siltstone, olive-gray (5Y4/1) and light-brownish-gray
(5YR6/1), very siliceous, poorly indurated;
noncalcareous, orange flecks, hackly weathering,
grades into overlying unit...... ceesesennne ceesanasens

Hard layer, greenish~-gray (5GY6/1) very well
indurated; weather bloCKY.ceiveeesveassssoscososssonnoans

Hard layer and sandstone. Sandstone is pale-
yellowish-brown (i10YR6/2), very fine grained,
extremely well indurated; very siliceous; thickens
and thins laterally; appears to scour-out a hard
layer laterally. Hard layer is greenish-gray
(5GY5/1) and weathers bloCKY..eeeeeono Ceteresrscernens

Mudstone, light-brownish-gray (5YR6/1) and olive-gray
(5YR4/1), noncalcareous, poorly indurated, hackly
weathering, locally sSiliceOUS.secesscessonsnn seesssnens

Mudstone, pale-brown (5YR5/2), noncalcareous, poorly
indurated, hackly weathering...cceeeeee tescseessesnnse

Hard layer, siliceous mudstone, greenish-gray
(5G¥5/1), locally little orange possible hematite
fleCKSeseseossnasessnsosonse Cescecsserssnsnne cessssane

Bentonite, light-gray (N7), very poorly indurated,
noncalcareoUS.seeecsssese seeres cerensnns ceessecscsacs .

Siltstone, olive-gray (5Y4/1), orange flecks are
moderate-reddish-brown (10RY4/6), very siliceous,
moderately to well indurated, blocky weathering.......

Mudstone, pale-red (10R6/2) and olive-gray (5YU/1);
generally very siliceous and locally very
siliceous; crumbly weathering; highly fractured.......

Sandstone, pinkish-gray (5YR8/1), very fine grained,
rounded to subrounded, moderately to poorly sorted,
quartzose (with less than 10% black accessory
grains and biotite flecks, and scarce green grains
and blebs of hematite which appear to be weathered
biotite), poor to moderately indurated, very
slightly calcareous, clayey; weathers blocky; forms

a persistent ledge..cvcreereccesensrsscosessossnsssssnne
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Note units 1-32 form slope with minor ledges.

1. Mudstone, pinkish-gray (5YR8/1, poorly indurated,
noncalcareous; scattered moderate-reddish-brown
(10R4/6) spots; locally very siliceous; overall
unit is siliceous also highly fractured and crumbly.... 5.2 17.0

Total Brushy Basin Member, incomplet€.cccesscsesesscesensss 32.3 106.7

Total thiCkneSS...................o-...-.-.-.-....-.....-...-.-- 53.3 175.6
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Section 12.--Coldwater Creek VI

(Located in SW 1/4 sec. 7, T. 37 N., R. 4 W. in southwestern Colorado.)

Top of Mesa
Burro Canyon(?) Formation (Lower Cretaceous), incomplete:
4, Sandstone and conglomerate....... ceeane ceerrerena et reesns
3. Sandstone and conglomerate (equivalent to? units 35
and 36 in Coldwater Creek V section)........ cerreranes .
2. Sandstone (equivalent to unit 33 of Coldwater Creek V
section), rippled.eccecececceees ceeseense Ceteensersoson e
Note units 1-4 form cliff.
1. Sandstone (equivalent to unit 31 of Coldwater Creek V
section), rippledicececeesncen. setsesersasennnas cesanes
Total Burro Canyon(?) FormatioN...eeeee... Ceesecaesrtessecensens

Brushy Basin Member of the Morrison Formation (Upper Jurassic)

80

Thickness

Meters Feet

unmeasured
4.9 16.0
2.0 6.5
0.3 1.0
7.2 23.5

Not Measured



