





Chapter BB

Stratigraphy of the Eocene Part of the
Green River Formation in the
South-Central Part of the

Uinta Basin, Utah

By ROBERT R. REMY

A multidisciplinary approach to research studies of sedimentary
rocks and their constituents and the evolution of sedimentary
basins, both ancient and modern

U.S. GEOLOGICAL SURVEY BULLETIN 1787

EVOLUTION OF SEDIMENTARY BASINS—UINTA AND PICEANCE BASINS



U.S. DEPARTMENT OF THE INTERIOR
MANUEL LUJAN, JR., Secretary

U.S. GEOLOGICAL SURVEY
Dallas L. Peck, Director

Any use of trade, product, or firm names in this publication is for descriptive
purposes only and does not imply endorsement by the U.S. Government

UNITED STATES GOVERNMENT PRINTING OFFICE: 1992

For sale by

Book and Open-File Report Sales
U.S. Geological Survey

Box 25286

Denver, CO 80225

Library of Congress Cataloging-in-Publication Data

Remy, Robert R.

Stratigraphy of the Eocene part of the Green River Formation in the
south-central part of the Uinta Basin, Utah ; a multidisciplinary approach to
research studies ... / by Robert R. Remy.

p. cm. — (U.S. Geological Survey bulletin ; 1787) (Evolution of
sedimentary basins—Uinta and Piceance basins ; ch. BB)

Includes bibliographical references.

1. Geology, Stratigraphic—Eocene. 2. Geology—Uinta Basin (Utah and

Colo.). 3. Green River Formation. |. Title. 1l. Series. lil. Series: Evolution of
sedimentary basins—Uinta and Piceance basins ; ch. BB.

QE75.89 no. 1787-BB

[QE692.2]

557.3 s—dc20 91-34434

[551.7°8409792] CIP



CONTENTS

Abstract BB1

Introduction  BB1

Study area and methods BB4

Lithostratigraphy of the Green River Formation: Nine Mile Canyon = BB6
Units underlying the main body of the Green River Formation BB6
Carbonate marker unit BB9
Delta facies (Sunnyside delta interval and transitional interval) BB10
Upper member BB18

Lithostratigraphy of the Green River Formation: Roan Cliffs BB19

Chronostratigraphy of the Green River Formation = BB20

Summary and conclusions  BB22

References cited BB23

Appendix—Measured stratigraphic sections BB27

PLATE
[Plate is in pocket]

1. Measured sections showing the stratigraphy, lithology, and interpreted depositional
assemblages of the Eocene part of the Green River Formation in the south-central
Uinta basin, Utah.

FIGURES

1, 2. Maps showing:
1. Outcrops of the Green River Formation, south-central Uinta basin  BB2
2. Paleogeography of central Rocky Mountain region during late early to middle
Eocene time  BB3
3. Correlation diagram showing stratigraphic nomenclature of the Green River
Formation, south-central Uinta basin BB4
4. Photographs of the Green River Formation, south-central Uinta basin BB11
Photographs of the Green River Formation, south-central Uinta basin ~ BB15
6. Chart showing chronostratigraphy of the Green River Formation, south-central
Uinta basin  BB21

et

TABLES

1. Summary of major lithologic and sedimentologic characteristics and interpretation
of lithofacies of the Eocene part of the Green River Formation in the south-central
part of the Uinta basin, Utah  BB7

2. Stratigraphic and geographic distribution of lithofacies of the Eocene part of the
Green River Formation in the south-central part of the Uinta basin, Utah  BB10

Contents 1]


















NEAR GREEN

NINE MILE CANYON RIVER
E F G H
Subsurface of Peters Composite Nine Mile Composite surface section in central Big Canyon

Point Gas Field
(Hendel, 1957)

Canyon surface section
(Jacob, 1969)

and western Nine Mile Canyon
(Dane,1955; Ray and others, 1956)

Uinta Formation g
Saline facies §

:l Upper tuff zone

surface section
(Cashion, 1967)

Parachute Creek
Surface (at or F/V\AQ‘T/ Member
near S2 marker Top of delta facies as
unit) defined by Bradley (1931)
— Mahogany oil-shale bed
" Top A marker (top of
Green River marker delta facies as defined
bed is 580-710 m by Jacob (1969))
below surface (mean
640 m
) [ B marker (base)
8 5
p=s = [~ C marker (base)
) E
2 tls
5 g8
5|8 A
gls 8|48
E = & D marker (base)
E
I Base of delta facies (set at
€ Green River persistent color change
§ ||/ markerbed (top) upward from gray to brown)
S Upper black shaia ______ 1
facies of Abbott (1957) Black shale facies
IAAAN
Tongue of Wasatch Formation
Lower black shale facies
of Abbott (1957)
:I—Upper producing zone

Colton Formation

and the lower 5 km of Gate Canyon, on the south by the
Roan Cliffs near Sunnyside, Utah, on the west by the
junction of Minnie Maude Creek and Nine Mile Creek, and
on the east by the junction of Nine Mile Canyon and North
Franks Canyon. The stratigraphic interval examined in this
report includes all but the basal 30 m of the Eocene
carbonate marker unit of Ryder and others (1976, p. 497),
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the delta facies of Bradley (1931), and the upper member of
Weiss and others (1990) (equivalent to a part of the
Parachute Creek Member of the Green River Formation of
Cashion and Donnell (1974)).

Seventeen stratigraphic sections (fig. 1, appendix)
totalling 4,514.3 m were investigated in order to determine
the lithology, color, bedding thickness, grain size, nature of
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bounding surfaces, sedimentary structures. geometry, and
fossil content of the rocks and to determine the position of
stratigraphic markers. Fifteen of the seventeen measured
sections that form the basis of this.study are shown. In order
to facilitate description of the measured sections, 12 litho-
facies were defined. Their primary lithologic and sedi-
mentologic characteristics and interpreted depositional
environments are summarized in table 1, and their geo-
graphic and stratigraphic distributions are shown in table 2.
The lithofacies are grouped into five depositional assem-
blages, which are described and illustrated on plate 1.

Photomosaics of the walls of Nine Mile Canyon and
its tributaries and the Roan Cliffs were used to analyze the
geometry of the rocks and to trace stratigraphic markers.
Limestones, tuffs, distinctive sandstone units, and other
types of lithologic markers were used to correlate the
sections (appendix). The stratigraphic positions of the
stratigraphic markers employed in this study are listed in the
appendix, and correlations of the measured sections are
shown on plate 1.

LITHOSTRATIGRAPHY OF THE GREEN
RIVER FORMATION: NINE MILE CANYON

Units Underlying the Main Body of the
Green River Formation

The Green River Formation can be visualized as a
jagged-edged lens of open-and marginal-lacustrine rocks
enveloped by alluvial rocks of the Paleocene and Eocene
Colton or Wasatch Formation and the Eocene Uinta
Formation (Cashion, 1967, p. 8). West of the Green River
the Colton Formation is separated from the underlying
similar-appearing North Horn Formation by the Flagstaff
Member of the Green River Formation (as defined by
Fouch, 1976) (Weiss and others, 1990). In areas where the
Flagstaff Member is absent or thin, as it is east of the Green
River, it has been common practice to group all of the rocks
between the top of the Cretaceous and the base of the Green
River Formation with the Wasatch Formation (McDonald,
1972, p. 249; Weiss and others, 1990).

In the area of Nine Mile Canyon, the Flagstaff
Member is approximately 91 m thick and is overlain by
more than 725 m of mainly alluvial rocks of the Colton
Formation (Fouch and others, 1976, p. 365) (fig. 3, section
C). The Colton Formation thins northward toward the center
of the basin where the thickened Flagstaff Member and the
main body of the Green River Formation merge and form a
continuous lacustrine sequence (Fouch, 1976; Ryder and
others, 1976)

The interfingering contact between the Wasatch
Formation of Bradley (1931) and the overlying Green River
Formation in the south-central part of the Uinta basin was

BB6  Evolution of Sedimentary Basins—Uinta and Piceance Basins

first described by Bradiey (1931). In the Willow Creek—
Indian Canyon area (fig. 1) Bradley divided the rocks
beneath his delta facies into (from base to top) (1) a tongue
or phase of the Green River Formation, consisting of about
60 m of paper shale, marlstone, limestone, and minor
carbonaceous shale and coal, (2) a tongue of the Wasatch
Formation, consisting of 115 m of sandstone and drab, buff,
greenish, and red mudstone, and (3) a second lacustrine
phase or facies of the Green River Formation, consisting of
230 m of light-gray and brown shale, limestone, and minor
sandstone (fig. 3, section A). In Gate Canyon (fig. 1),
Bradley (1931) identified what he believed to be the basal
member of the Green River Formation that he correlated
with basal units in the Willow Creek-Indian Canyon area
(fig 3, section D). Results of my investigation indicate,
however, that the base of the surface section at Gate Canyon
is several hundred meters stratigraphically above the top of
the second lacustrine phase in the Willow Creek-Indian
Canyon area.

Picard (1955, p. 83) designated the term “black shale
facies” for dark-gray to black shale, limestone, grayish-
green shale, sandstone, and minor oil shale that he placed at
the base of the Green River Formation in the basin
subsurface. He correlated the black shale facies with
Bradley’s (1931) tongue of the Green River Formation and
the tongue of the Wasatch Formation. Abbott (1957)
extended the black shale facies to surface exposures and
recommended that the terms “upper black shale facies,”
“Colton tongue,” and “lower black shale facies” be
substituted for Bradley’s (1931) second lacustrine facies,
tongue of the Wasatch, and basal tongue of the Green River
Formation, respectively. Picard and others (1973) divided
the black shale facies into four lacustrine units designated
“A” through “D” and one fluvial unit designated the
“Wasatch tongue” of the black shale facies.

Recently, Weiss and others (1990) mapped the lower
units of the Green River Formation as the lower member
(fig. 3, section B). They observed that the lower member of
the Green River Formation is composed of three lithologic
units (base to top): (1) a lower lacustrine shale unit, which
they correlated with the basal tongue of the Green River
Formation of Bradley (1931), (2) an alluvial unit, which
they correlated with Bradley’s tongue of the Wasatch
Formation, and (3) an upper lacustrine shale unit, which
they correlated with Bradley’s second lacustrine facies (fig.
3, compare sections A and B).

The interfingering Colton—Green River contact is well
exposed in western Nine Mile Canyon. Fouch and others
(1976, p. 365) described an “unnamed tongue of the Green
River Formation” as a 96-m-thick interval of ostracode
grainstone, thin mud-supported organic-rich carbonate
rocks, grayish-green claystone, and sandstone. The
thickness and lithology of this unit and its stratigraphic
position above the main body of the Colton Formation
suggest that it is equivalent to Bradley’s (1931) basal tongue
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Interpretation
energy nearshore to
offshore regions of
Distal open-lacustrine
environment; same as
lithofacies la except
generally deeper water
(?) and lower energy

lake, some storm
transport of sand into

mud deposited in low-
lake

Proximal open-lacus-
trine environment:; car-
bonate and siliciclastic

L
Rare: Sa, Sb, Sc,
Never: Mr, C

Associated lithofacies
Sf

Common: Ib, Mg, Se, Sd,
Less common: Mg, Se, Sf,

Never: Mr
Common: la, Sd

Other characteristics
individual beds commonly  Less common: Sb, L

have sharp flat bases and  Rare: Sa, C, Sc

tops and are laterally
continuous, ostracodes

Some coarsening- and
fining-upward trends,
abundant in places
Same as lithofacies la

Geometry and thickness
Tabular geometry for both
lithofacies and individual
beds, lithofacies 0.5 to
more than 100 m thick,
individual beds as thick as
10m
Same as lithofacies la

Sedimentary structures
ripples, planar and wavy

mudstone structureless,
some has planar lami-
nations in places; sand-
stones have a variety
planar laminations,

structures including
Same as lithofacies la

hummocky cross-strat-
ification, and trough

Much dolostone and
crossbeds

Lithology and grain size
and dolostone (including
oil shale), minor green

Gray to brown mudstone
mudstone, limestone,
sandstone, and siltstone
Similar to lithofacies la
except more dolostone
and less gray to brown
mudstone, siltstone,
sandstone, and green

mudstone

la
Ib

Table 1. Summary of major lithologic and sedimentologic characteristics and interpretation of lithofacies of the Eocene part of the Green River Formation in the
Lithofacies definition

south-central part of the Uinta basin, Utah—Continued

minor sandstone and

siltstone
minor sandstone and

Brown and gray
mudstone, dolostone
(<30 percent), and
Brown and gray
mudstone, dolostone
(>30 percent), and
siltstone

of the Green River Formation and Abbott’s (1957) lower
black shale facies. Little (1988) described the depositional
environments, petrology, and diagenesis of limestone in this
unit.

In western Nine Mile Canyon the stratigraphic
interval equivalent to the lower black shale facies of Abbott
(1957) is overlain by a red claystone, siltstone, and lentic-
ular sandstone assemblage (Fouch and others, 1976, p. 365).
These rocks, which were described as “an unnamed tongue
of the Colton” by Fouch and others (1976), are presumably
stratigraphically equivalent to Bradley’s (1931) tongue of
the Wasatch and Abbott’s (1957) Colton tongue.

In a study of the subsurface stratigraphy and lithology
of the lower part of the Green River Formation in the Peters
Point gas field (fig. 1), Hendel (1957) identified and briefly
described the lower black shale, the Wasatch tongue, and
the upper black shale (fig. 3, section E). He placed the
Colton—lower black shale contact at the base of the lowest
typical lake bed. His lower black shale consists of
approximately 110 m of calcareous greenish-gray mudstone
and shale, red mudstone, limestone, and sandstone. The
lenticular sandstone in the lower part of this interval is the
main producing interval for the Peters Point field. The
overlying Wasatch tongue of Hendel (1957) is ap-
proximately 110 m thick and consists of fluvial deposits and
minor lacustrine units. The stratigraphic positions and
compositions of these units strongly suggest that the lower
black shale is equivalent to Bradley’s (1931) tongue of the
Green River Formation and Abbott’s (1957) lower black
shale facies and that the Wasatch tongue is equivalent to
Bradley’s (1931) tongue of the Wasatch and Abbott’s
(1957) Colton tongue. The upper black shale is equivalent to
the carbonate marker unit of this report and to Bradley’s
(1931) second lacustrine facies (fig. 3).

Carbonate Marker Unit

The carbonate marker unit of Ryder and others (1976)
marks the base of the main body of the Green River
Formation in the area of Nine Mile Canyon. In eastern Nine
Mile Canyon the unit is approximately 130 m thick, the
basal 25-30 m of which is poorly exposed. The upper 105
m of the unit is well exposed and consists of ostracode and
ooid grainstone and micrite of the L lithofacies (16.3
percent), green mudstone of the Mg lithofacies (14.2
percent), sandstone of the Sb (12.5 percent), Se (9.9
percent), and Sf (5.7 percent) lithofacies, dark laminated
mudstone and kerogenous laminated dolostone (oil shale) of
the Ia (25.3 percent) and Ib (5.4 percent) lithofacies, and
covered intervals (10.7 percent) probably underlain by
mudstone or dolostone (table 2; appendix, units 1-66 of
measured section 11), These rocks accumulated along the
fluctuating southern shore of Lake Uinta (Fouch and others,
1976; Remy, 1989a, b, 1991) in lake-margin carbonate-flat,
subaqueous mudflat, crevasse-splay, overbank and shallow-
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Table 2. Stratigraphic and geographic distribution of lithofacies of the Eocene part of the Green River Formation in

the south-central part of the Uinta basin, Utah
[In percent. Leader (-) indicates not present. Lithofacies defined in table 1]

Nine Mile Canyon and tributaries' Roan Cliffs2
Interfingering Upper member
Carbonate  Sunnyside Transitional interval® Upper Green River and of Green
Lithofacies marker unit delta interval Lower Upper member Colton Formations  River Formation
Sa.ciennen. - - - - - 37.7 -
Sb...coeernen. 12.5 23.6 9.5 12.1 4.6 14.8 -
SCevriri - 4.0 - - - - -
Sd...ooicen, - - 52 5.0 - -
Se..coovirinnnn 9.9 12.8 12.4 8.9 38 8.8 44
S 5.7 2.8 23 0.8 1.5 0.4 -
L T - - - - - - -
Mr...oooves - 7.8 04 - - 9.7 -
Mg..oooenenn 142 19.0 332 23.6 28 9.7 243
Lo 16.3 6.2 13.7 5.5 0.2 2.9 15.7
Tae, 25.3 0.5 0.6 6.4 39.1 0.6 78
b 54 - - 34 12.2 - 478
Covered interval 10.7 233 279 34.1 30.8 15.4 -

'Includes measured sections 4, 6-11, 13-17 (appendix).
Includes measured sections 1 and 2 (appendix).

3Boundary between upper and lower parts of transitional interval placed at the B marker.

lacustrine sandsheet, delta distributary channel, and proxi-
mal open-lacustrine environments.

In the subsurface, the top of the carbonate marker unit
is placed at the carbonate marker, a well-log response that
can be recognized in most of the subsurface part of the basin
(Ryder and others, 1976). In his study of the subsurface
stratigraphy and lithology of the lower part of the Green
River Formation in the Peters Point gas field, Hendel (1957)
placed the boundary between the delta facies of Bradley
(1931) and the upper black shale facies of Abbott (1957) at
the Green River marker bed, which he described as a
“persistent limestone” (fig. 3, section E). His upper black
shale facies is a 90-m-thick interval of limestone, black and
gray shale, and sandstone (Hendel, 1957, fig. 3).
Similarities in stratigraphic position, lithology, and thick-
ness suggest that the upper black shale facies is stratigraphi-
cally equivalent to the carbonate marker unit and that the
Green River marker bed of Hendel (1957) is equivalent to
the carbonate marker of Ryder and others (1976) (fig. 3,
sections C and E).

I placed the top of the carbonate marker unit at a
sharp distinctive change in the weathered color of the rocks
(fig. 3, section C). The carbonate-rich carbonate marker unit
weathers light gray, whereas the overlying carbonate-poor
Sunnyside delta interval weathers light brown. Jacob (1969)
used the same criteria to place the boundary between the
black shale facies (carbonate marker unit of this report) and
the delta facies of Bradley (1931) (fig. 3, section F).
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Delta Facies (Sunnyside delta interval and
transitional interval)

The interval between the carbonate marker unit and
the mudstone- and dolostone-rich upper member consists of
approximately 550 m of mainly fluvial and shallow-
lacustrine sandstone and mudstone and shallow-water
limestone; some dolostone and dark mudstone is present
near the top of the sequence. Bradley (1931) examined this
interval near the Duchesne-Uintah County line, ap-
proximately 9 km east of my easternmost measured section
(measured section 13) (fig. 1), and at Gate Canyon. Because
of the similarity of the sections, only the Gate Canyon
section is shown in figure 3 (section D). Bradley (1931)
divided the interval below his shaly facies (upper member
of this report) into (1) the basal member, consisting of
approximately 76 m of greenish-gray shale and subordinate
sandstone, limestone, and low-grade oil shale, and (2) the
delta facies, consisting of 152—-183 m of sandstone (which
constitutes 75-80 percent of the interval) and greenish-gray
mudstone (fig. 3, section D). However, because the basat 80
m of the surface section at Gate Canyon is not significantly
different from overlying rocks (fig. 4A; appendix, measured
section 7), subsequent researchers (Hendel, 1957; Jacob,
1969; Remy, 1989a) dropped the term “basal member” and
referred to all of the rocks beneath Bradley’s (1931) shaly
facies as the “delta facies of Bradley (1931).” According to
McDonald (1972), the delta facies is equivalent to the



























measured sections 5 and 6 and units 69-73 of measured
section 17, appendix). Sedimentary structures include wave
and current ripples, trough crossbeds, syneresis cracks, and
burrows. The top of the Horse Bench Sandstone Bed and
equivalent horizons are equivalent to the upper marker of
Fouch (1975), which can be traced throughout most of the
basin subsurface (Fouch and Cashion, 1979; Fouch, 1981).

Dane (1954, 1955) and Ray and others (1956)
described two tuff zones above the Horse Bench Sandstone
Bed. In the area of Gate Canyon, however, the only
prominent stratigraphic marker I encountered in the upper
part of the upper member was a tuff bed about 80 m below
the top of the member. The tuff is approximately 20-35 cm
thick, weathers yellow, and is characterized by abundant
biotite crystals in the lower half of the bed (unit 86 of
measured section 17, appendix).

In this study the top of the upper member is placed
approximately 150 m above the base of the Horse Bench
Sandstone Bed at the first occurrence upward of substantial
sandstone beds above the Horse Bench Sandstone Bed. The
contact is also marked by a change in the weathered color of
the rocks. The upper member forms light-gray slopes,
whereas overlying rocks weather light brown. In the area of
Nine Mile Canyon, the upper member of the Green River
Formation is overlain by the saline facies of the Green River
Formation of Weiss and others (1990) and by the sandstone
and limestone facies of Bryant (1990). The saline facies of
Weiss and others (1990) is equivalent to the saline facies of
the Uinta Formation of Dane (1954, 1955) and Ray and
others (1956).

LITHOSTRATIGRAPHY OF THE GREEN
RIVER FORMATION: ROAN CLIFFS

The upper 500 m of the Roan Cliffs near the Sunny-
side tar sand deposit consists of a 470-500-m-thick
sequence containing abundant sandstone and mudstone and
rare limestone overlain by a 0-30-m-thick sequence
containing abundant dolostone and green mudstone (fig. SE;
measured sections 1 and 2, appendix; plate 1). Measured
sections of the lower sand-rich sequence consist of sand-
stone of the Sa (37.7 percent), Sb (14.8 percent), Se (8.8
percent), and Sf (0.4 percent) lithofacies, red and green
mudstone of the Mr (9.7 percent) and Mg (9.7 percent)
lithofacies, respectively, limestone of the L lithofacies (2.9
percent), dark mudstone of the Ia lithofacies (0.6 perceat),
and covered intervals (15.4 percent) that are probably
underlain mainly by mudstone (table 2). These rocks are
interpreted to have been deposited in nonsinuous channels,
meandering delta distributary channels, crevasse splays,
overbank sandsheets, subaerial and subaqueous interchan-
nel mudflats, and rare lake-margin carbonate flats in a lower
delta plain to alluvial setting (table 1, plate 1).

A measured section of the dolostone-rich interval at
the top of the Roan Cliffs (units 81-95 of measured section

2, appendix) consists of sandstone of the Se lithofacies (4.4
percent), green mudstone of the Mg lithofacies (24.3
percent), carbonate grainstone and micrite of the L litho-
facies (15.7 percent), and laminated and structureless dolo-
stone and gray to brown mudstone of the Ia (7.8 percent)
and Ib (47.8 percent) lithofacies. These rocks are interpreted
to have been deposited in overbank and shallow-lacustrine
sandsheet, subaqueous mudflat, lake-margin carbonate-flat,
and open-lacustrine environments (table 1) (Remy, 1991).
The lower green mudstone- and limestone-rich part of this
sequence is interpreted to have accumulated in a shallow
nearshore-lacustrine setting, and the upper dolostone-rich
part of the sequence is interpreted to have accumulated in a
proximal to distal open-lacustrine setting (plate 1).

The stratigraphic sequence that crops out in the upper
Roan Cliffs near the Sunnyside tar sand deposit has been
variously placed in the upper part of the Colton or Wasatch
Formation and the lower part of the Green River Formation
(Holmes and others, 1948; Williams, 1950; Abbott and
Liscomb, 1956; Covington, 1975; Banks, 1981), in the
upper black shale facies of Picard (1955, 1959) (Hendel,
1957, Murany, 1964), and in the lower part of the main
body of the Green River Formation (Jacob, 1969; Ryder and
others, 1976; Campbell and Ritzma, 1979 ). Recently,
Weiss and others (1990) mapped the uppermost fine-
grained sequence at the top of the cliffs as the upper
member of the Green River Formation, the 200-m-thick
sequence underlying the upper member as the middle
member of the Green River Formation, and the underlying
rocks as the Colton Formation.

Most workers (Jacob, 1969; Fouch and others, 1976,
fig. 2; J.A. Campbell, Oklahoma Geological Survey, written
commun., 1986; Weiss and others, 1990) agree that the
Mahogany oil-shale bed is near the top of the Roan Cliffs.
The same oil shale was also mapped by Winchester (1923,
plate 16). In the Roan Cliffs above the Sunnyside tar sand
quarry the Mahogany oil-shale bed is approximately 80 cm
thick and consists of laminated, kerogenous dolostone (oil
shale), structureless dolostone, and brown laminated dolo-
stone or shale (basal 80 cm of unit 83, measured section 2,
appendix). The Mahogany is underlain by limestone and
overlain by green mudstone.

The presence of the Mahogany oil-shale bed at the top
of the Roan Cliffs allows the stratigraphic section at the
Roan Cliffs to be correlated with the Green River Formation
in the area of Nine Mile Canyon (plate 1). This correlation
demonstrates that the dolostone- and green-mudstone-rich
interval at the top of the Roan Cliffs is stratigraphically
equivalent to part of the lower part of the upper member of
the Green River Formation in the Nine Mile Canyon area
(Weiss and others, 1990). The underlying interfingering
Green River and Colton Formations, which contain the
Sunnyside tar sand deposit, are stratigraphically equivalent
to the lowermost part of the upper member, all of the
transitional interval, and the upper half of the Sunnyside
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delta interval. The facts that lithofacies characteristic of the
lower delta plain assemblage (that is, lithofacies L., Mg, and
Sb) are more abundant in the upper half of the interfingering
Colton and Green River Formations than in the lower half
and that lithofacies characteristic of the upper delta~alluvial
plain assemblage (that is, lithofacies Mr and Sa) are more
abundant in the lower half of the interval than in the upper
half (plate 1) indicate that the expansion (transgression) of
Lake Uinta suggested by the transitional interval in Nine
Mile Canyon also affected sedimentation in the area that is
now the Roan Cliffs.

As noted above, Weiss and others (1990) mapped the
rocks above the Mahogany oil-shale bed at the Roan Cliffs
near Sunnyside as the upper member of the Green River
Formation and the sandstone-rich sequence below the
Mahogany as the middle member of the Green River
Formation underlain by the Colton Formation. The middle
member as mapped by Weiss and others (1990) is
approximately 200 m thick at this location. Measured
sections 1 and 2 of this report (appendix) show, however,
that there is no easily identifiable consistent lithologic break
in the stratigraphic section that can be employed to
distinguish the middle member from the Colton Formation.
Moreover, lithofacies Sa, which is typical of inferred upper
delta plain to alluvial deposits of the Colton Formation, is
present within 100 m of the top of the Roan Cliffs (see, for
example, unit 63 of measured section 2). Rather than having
a sharp break between the Green River and Colton
Formations, the upper Roan Cliffs beneath the fine-grained
upper member of the Green River Formation consist of
extensive interfingering of rocks typical of the Green River
Formation and those typical of the Colton Formation.
Therefore, I made no attempt to differentiate the middle
member of the Green River Formation from the Colton
Formation, and I refer to the entire 475-500-m-thick
sequence beneath the upper member as the “interfingering
Green River and Colton Formations” on plate 1.

The S1 and S2 marker units and limestone markers B
and C pinch out or lose their identity somewhere between
the Roan Cliffs (measured sections 1 and 2) and measured
section 14, which is approximately 11 km north of the Roan
Cliffs (fig. 1, plate 1). I could not confidently identify the
carbonate marker unit in the Roan Cliffs beneath measured
sections 1 and 2. The Mahogany oil-shale bed is, therefore,
the only stratigraphic marker in the Green River Formation
that can be confidently identified along the Roan Cliffs near
the Sunnyside tar sand quarry.

CHRONOSTRATIGRAPHY OF THE
GREEN RIVER FORMATION

Unlike the upper member, the lower part of the Green
River Formation (carbonate marker unit, Sunnyside delta

interval, and transitional interval) does not contain tuffs that
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can be radiometrically dated; however, paleontological data
can be used to roughly constrain the age of these rocks (fig.
6). Analysis of microfossils suggests that the Paleocene-
Eocene boundary is in the upper third of the Colton
Formation on the south flank of the basin (Ryder and others,
1976, p. 497). This interpretation is supported by the
presence of late Paleocene nonmarine molluscs in the
underlying Flagstaff Member of the Green River Formation
in Price Canyon (Fouch and others, 1987). In the southern
Uinta basin the Paleocene-Eocene boundary is ap-
proximately 550 m below the top of the carbonate marker
unit (Fouch, 1981). In the study area the interval between
the top of the carbonate marker unit and the top of the
transitional interval is approximately 550 m thick. The
1,100 m of rocks between the Paleocene-Eocene boundary,
which Berggren and others (1985) placed at approximately
58 Ma, and the top of the transitional interval, which
radiometric dates on tuffs place at approximately 47.5
million years, accumulated in about 10.5 million years.
These data suggest a rock accumulation rate of ap-
proximately 105 m per million years. This estimate is
supported by Bradley (1929), who estimated that fluvial
rocks above and below the Green River Formation
accumulated at a rate of about 1 ft per 3,000 years (101.6 m
per million years). Assuming that the generally sand-rich
lower part of the Green River Formation accumulated at
about the same rate as the underlying rocks, then the 700 m
of the lower part of the Green River Formation (base of
carbonate marker unit to top of transitional interval)
accumulated in about 6.5 million years, and the age of the
base of the main body of the Green River Formation in the
area of Nine Mile Canyon is very roughly 54 Ma.

The upper member contains several tuffs that serve as
regional stratigraphic markers. Radiometric dating of some
of these tuffs (Mauger, 1977; O’Neill, 1980; O’Neill and
others, 1981; Bryant and others, 1990) provides chronstrati-
graphic control on the upper member (fig. 6).

The curly tuff is between the S1 marker unit and the
Mahogany oil shale bed (O’Neill, 1980) (fig. 3, section C).
The tuff is 2.5-46 cm thick and characterized by undulatory
upper and lower contacts and contorted bedding (Cashion,
1967, p. 16). A mean “CAr/**Ar date on biotites from the tuff
in Gate Canyon was initially reported by O’Neill (1980) as
46.240.7 Ma. O’Neill and others (1981) subsequently
reported a date of 47.2 Ma for the same tuff. The latter date
presumably represents reevaluation of the data originally
reported in O’Neill (1980) and is therefore the date used in
this study. The curly tuff lies a little above the S1 marker
unit and is therefore a little younger than the base of the
upper member; thus the age of the base of the member is
approximately 47.5 Ma in the Gate Canyon area.

The wavy tuff is approximately 55 m above the
Mahogany oil shale bed in Gate Canyon (O’Neill, 1980, fig.
32). The tuff has an average thickness of 30 cm (O’Neill,
1980) and is characterized by intercalated stringers of
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SOURCES OF DATA

40Ar/ 29Ar radiometric date on tuff (O'Neill and others, 1981).

. Recalibration of K/Ar radiometric date on tuff of Mauger (1977), as reported in Krishtalka and others (1987).

Fission-track ages of zircons in tuff (Bryant and others, 1990, table 1).

Bridgerian or possibly latest Graybullian (early Wasatchian) turtles in Sunnyside delta interval in Nine Mile Canyon

(identified by J.H. Hutchison, written commun., 1989).
Early Eocene palynomorphs in attrital coal in basal Green River Formation beneath carbonate marker unit, Indian
Canyon (Fouch and others, 1976, p. 371).

. Analysis of palynomorphs, ostracodes, charophytes, and mollusks indicates that age of basal part of North Horn
Formation is Late Cretaceous (Maastrichtian), upper part of the North Horn Formation is middle to late Paleocene,
and Flagstaff Member of the Green River Formation in Price Canyon is late Paleocene (Fouch and others, 1987).

. Bridgerian fauna is in Green River Formation, 82 m below Mahogany oil-shale bed in eastern Uinta basin

(Krishtalka and others, 1987).

Figure 6. Chronostratigraphy of part of the Green River Formation in the south-central part of the Uinta basin. Time scale from
Berggren and others (1985).

marlstone that accentuate the wavy bedding surfaces  date of 46.2+0.5 Ma from biotite separates from this tuff.
produced by plastic flow or differential compaction (Cash-  O’Neill and others (1981) subsequently reported a date of
ion, 1967, p. 16). O’Neill (1980) obtained a mean “°Ar/’’Ar  46.7 Ma for the same tuff. The latter date is used in this
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study for the reason discussed earlier. Recalibration of K/Ar
dates on biotites from the wavy tuff in Gate Canyon
(Mauger, 1973; his sample RLM-7-70) and Indian Canyon
(his sample RLM-2-70) yielded dates of 46.0+0.9 and
44.7+1.0 Ma, respectively (reported in Krishtalka and
others, 1987, table 4.1). Bryant and others (1990, table 1)
obtained a zircon fission-track age of 42.31+2.0 Ma for the
wavy tuff in Indian Canyon (their locality 23). They noted,
but did not offer an explanation for, the discrepancy
between their results and those of Mauger (1977) and
O’Neill and others (1981). Excluding the anomalous zircon
fission-track age of Bryant and others (1990), the mean age
of the wavy tuff is approximately 46.2 Ma, in reasonable
agreement with a presumed age of 47.5 Ma for the base of
the upper member based on the curly tuff.

Recalibration of Mauger’s (1977) K-Ar date for an
unnamed tuff (his sample RLM-2-69) 91 m below the base
of the Horse Bench Sandstone Bed in Dane’s (1955) Indian
Canyon section yielded an age of 45.9+0.9 Ma (recalibrated
date reported in Krishtalka and others, 1987, table 4.1). This
tuff is 7 m above the wavy tuff, which is 98 m below the
Horse Bench Sandstone Bed in Dane’s (1955) Indian
Canyon section (Mauger, 1977, table 1). Recalibration of
Mauger’s (1977) K-Ar date for a tuff (his sample RLM-
1-69) 69 m below the top of Dane’s (1954, 1955)
Evacuation Creek Member (upper part of upper member of
this report) in Indian Canyon yielded an age of 43.1%+1.3 Ma
(Krishtalka and others, 1987, table 4.1).

Recalibration of Mauger’s (1977) K-Ar date on a tuff
in Indian Canyon (his sample RLM~8-70) that is about 19
m below the the top of Dane’s (1954, 1955) limestone-
sandstone facies of the Uinta Formation yielded an age of
42.8+1.0 Ma (Krishtalka and others, 1987, table 4.1). This
tuff is approximately 260 m above the top of the upper
member as defined in this study. Bryant and others (1990,
table 1) obtained a zircon fission-track age of 42.8+2.2 Ma
for the same tuff in Indian Canyon (their locality 22). The
top of the upper member is thereby bracketed by ages of
tuffs above the wavy tuff of 45.9+ 0.9 Ma and 43.1+1.3 Ma
and by two age estimates of about 42.8 Ma for a tuff
substantially above the top of the member. These data
suggest an age of about 43 Ma for the top of the upper
member in the study area.

To summarize, analysis of published paleontological
and radiometric age data from the Green River Formation
suggests ages of about 54.0 Ma for the base of the carbonate
marker unit, about 47.5 Ma for the contact between the
transitional interval and the upper member, and about 43 Ma
for the top of the upper member in the study area. This
interval extends from the late early Eocene to the upper half
of the middle Eocene and from the middle Wasatchian to
the late Uintan North American land mammal stages (time
scale of Berggren and others, 1985) (fig. 6). The conclusion
that the interval between the base of the carbonate marker
unit and the top of the transitional interval spans the late
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Wasatchian, all of the Bridgerian, and part of the early part
of the Uintan North American land mammal stages is
supported by (1) the presence of Bridgerian or latest
Graybullian (early Wasatchian) turtles in the Sunnyside
delta interval (J.H. Hutchison, University of California,
Berkeley, written commun., 1989), (2) a Bridgerian
mammal fauna collected 82 m below the Mahogany oil
shale bed in the eastern Uinta basin (Krishtalka and others,
1987, p. 101), and (3) early Eocene palynomorphs in attrital
coal beneath the carbonate marker unit in Indian Canyon
(Fouch and others, 1976, p. 371).

SUMMARY AND CONCLUSIONS

1. The carbonate marker unit (Fouch and others,
1976; Ryder and others, 1976) marks the base of the main
body of the Eocene part of the Green River Formation in the
south-central part of the Uinta basin. It consists of
approximately 130 m of ostracode and ooid grainstone and
micrite, green, gray, and brown mudstone, sandstone and
siltstone, and uncommon dark laminated mudstone and
kerogenous laminated dolostone (oil shale). These rocks
accumulated along the fluctuating southern shore of Lake
Uinta in lake-margin carbonate-flat, subaqueous mudflat,
crevasse-splay, overbank and shallow-lacustrine sandsheet,
delta distributary channel, and proximal open-lacustrine
settings. Hendel’s (1957) upper black shale of the Peters
Point gas field is equivalent to the carbonate marker unit,
and the distinct change in the weathered color of the rocks
from light gray below to light brown above that marks the
top of the carbonate marker unit in surface exposures is
equivalent to the carbonate marker of Ryder and others
(1976) in the subsurface rocks in the basin.

2. In the area of Nine Mile Canyon the delta facies
of Bradley (1931), as redefined to include his basal member,
consists of two distinct suites of rocks: (1) a lower,
375-m-thick sequence of marginal-lacustrine rocks infor-
mally named the Sunnyside delta interval and (2) an upper,
150-m-thick sequence of marginal- to open-lacustrine rocks
informally named the transitional interval. In the Nine Mile
Canyon area the Sunnyside delta interval consists of
sandstone, red and green mudstone, and shallow-water
carbonate rocks deposited in a large fluvially dominated
delta system along the southern shore of Lake Uinta. The
transitional interval is characterized by an upward increase
from the base of the unit in the amount of open-lacustrine
dolostone, kerogenous laminated dolostone (oil shale), and
dark mudstone and a decrease in the amount of marginal-
lacustrine green mudstone and shallow-water limestone.
These lithologic changes record a major, but gradual,
expansion of Lake Uinta.

3. Three transgressive shallow-water limestone
units in the Sunnyside delta interval and transitional interval
serve as local chronostratigraphic markers. These limestone
units, which were originally identified by Jacob (1969), are



(from base to top) (1) the D marker, which is near the
middle of the Sunnyside delta interval, (2) the C marker,
which marks the top of the Sunnyside delta interval, and
(3) the B marker, which is near the middle of the transitional
interval. The boundary between the transitional interval and
the overlying upper member of the Green River Formation
is placed at the top of the S1 marker unit of Fouch and
others (1976).

4. The upper member overlies the transitional
interval in the area of Nine Mile Canyon and consists of
approximately 300 m of dark mudstone, dolostone, and
kerogenous laminated dolostone (o0il shale) and minor
sandstone and siltstone that accumulated in a relatively low
energy open-lacustrine setting during a period when Lake
Uinta was at its maximum size. The member contains
several regional stratigraphic markers: (1) the Mahogany
oil-shale bed, a 1-2-m-thick kerogenous laminated dolo-
stone (oil shale) 18-32 m above the base of the upper
member, (2) the S2 marker unit (Fouch and others, 1976),
(3) the Horse Bench Sandstone Bed, a 10-20-m-thick
interval of sandstone, siltstone, and greenish mudstone
approximately 150 m above the base of the member, and
(4) a 20-35-cm-thick unnamed tuff 80 m below the top of
the upper member.

5. The upper Roan Cliffs near the Sunnyside tar
sand quarry consist of several hundred meters of sandstone,
red and green mudstone, and very minor limestone
deposited in a lower delta plain to alluvial setting overlain,
in places, by a 30-m-thick interval of limestone, green
mudstone, dolostone, and minor sandstone deposited in
shallow-nearshore and open-lacustrine settings. The
presence of the Mahogany oil-shale bed near the top of the
Roan Cliffs demonstrates that the top 0-30 m of the cliff is
stratigraphically equivalent to the lower part of the upper
member of the Green River Formation in Nine Mile Canyon
and that the underlying rocks (including the tar sands),
which represent a zone of interfingering between the
marginal- and open-lacustrine Green River Formation and
the alluvial Colton Formation, are stratigraphically equi-
valent to the lowermost upper member, the transitional
interval, and the upper Sunnyside delta interval in the Nine
Mile Canyon area.

6. Analysis of published paleontological data and
4OAr9Ar, K/Ar, and zircon fission-track dates from tuffs in
the upper member suggests ages of approximately 54 Ma,
47.5 Ma, and 43 Ma for the base of the carbonate marker
unit, the top of the transitional interval, and the top of the
upper member, respectively, in the study area.
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APPENDIX—MEASURED STRATIGRAPHIC SECTIONS




A. Thickness, location, and stratigraphic markers of measured stratigraphic sections

[Leader (-) indicates marker is below or above section; query (2) indicates marker not identified]

Position of stratigraphic markers
(in meters from base of section)

Lower part of Green River Fm.

3

Upper member

L1
Section
number

Thickness
{meters)

Location 2

Top carbonate
marker unit

Base D marker

Base C marker

Base B marker

Top S1 marker

unit

Base Mahogany
oil-shale bed

Base S§2
marker unit

Base Horse
Bench SS Bed

Top upper

Base tuff bed
member

504.7

Roan Cliffs. Base: NE1/4NE1/4, sec. 9, T. 14 S,,
R. 14 E. Top: SE1/4SW1/4, sec. 3, T. 14 S., R.
14 E., at top of cliff.

487.5

Roan Cliffs. Sec. 4, T. 14 S., R. 14 E., along road
to Bruin Point, base at 8,800 ft (below north tar
sand quarry), top at top of road.

463.3

172.6

Cottonwood Canyon. Base: NE1/4SW1/4, sec.
31,T.12S., R. 16 E. Top: NE1/4NE1/4, sec. 6,
T.13S.,R. 16 E.

72.

hry

124.2

155.3

163.3

7.6

Left fork of Indian Canyon (US Route 191).
NW1/4NE1/4, sec. 22, T.6S., R. 7 W.

Gate Canyon. SE1/4NE1/4NE1/4, sec. 17, T. 11
S.,R.15E.

392.9

Junction of Gate and Nine Mile Canyons. Base:
NE1/4SE1/4, sec. 32. Top: NE1/4SW1/4, sec.
29;both T.11S,,R. 15 E.

177.4

255.9

355.9

381.3

391.2

363.3

Nine Mile Canyon. Base: SW1/4NW1/4, sec. 4,
T. 12 S., R. 14 E. (near abandoned farmhouse).
Top: top of ridge due north of base at elevation of
7262 ft.

14.1

237.0

319.9

342.0

Nine Mile Canyon. Base: SE1/4SW1/4, sec. 8.
Top: NW1/4SW1/4, sec. 17; both T. 12 S., R.16 E|

125.0

202.6

300.3

3115

336.9

63.0

Gate Canyon. Base: NW1/4SE1/4NE1/4, sec.
20,T7.11S,R. 15 E,, atroad level. Top: NE1/4
SW1/4NW1/4, sec. 20, T.11 S.,,R. 15 E.

13.0

34.7

54.7

11

264.3

Nine Mile Canyon. Base: SE1/4NW 1/4, sec. 15,
T. 12 S, R. 13 E. Top: 350 m (horizontally) north-
west of base at top of ridge (7,426 ft elevation)

105.7

13

260.0

Junction of Nine Mite and North Franks Canyons.
Base: NW1/4NW1/4, sec. 1, T. 128, R. 16 E.
Top: SE1/4SE1/4,sec. 35, T. 11 S.,R. 16 E.

76.4

159.5

203.8

218.1

252.5

14

279.0

Dry Canyon. Base: SW1/4, sec. 5, T. 13 S,, R.
15 E. Top: approximately 450 m (horizontally)
northwest of base near 7,400 ft contour.

101.3

175.9

244.0

255.7

15

16.3

Base: NE1/4NE1/4NE1/4, sec. 20, T. 11S.,R. 15
E. Top: NW1/4NW1/4NW1/4, sec. 21, T. 11 S, R.
15E.

15.3

4927

Nine Mile Canyon. Base: SE1/4SE1/4, sec. 11,
T.12 8., R. 13 E. Top: NE1/4NW1/4, sec. 11, T.
128.,R. 13 E.

161.6

370.0

460.5

17

307.1

East Fork of Blind Canyon. Base: SW1/4, sec. 35.
Top: NW1/4, sec. 24; bothin T. 11S., R. 15 E.

44.0

72.2

162.5

227.8| 307.1

18

272.4

Upper Water Canyon. Base: SW1/4, sec. 27.
Top: SE1/4, sec. 15; bothin T. 11 S, R. 15 E.

24.9

53.4

85.7

192.3

2722 —

19

277.2

Gate Canyon. Base: SE1/4, sec. 20. Top: SE1/4

sec. 17;bothinT.11 S,,R. 15 E.

49.4

75.2

1111

222.1

2769 —

! Measured section 2 is a composite section of sections 2, 3, and 12. Measured sections 17, 18, and 19 were measured by Xudong
Ying (Louisiana State University, written communication, 1988). Because of the similarity of sections 17, 18, and 19 only section 17 is
published in this report.

Locations of measured sections are indicated on topographic maps following.

3 .
Lower part of Green River Formation = carbonate marker unit, Sunnyside delta interval, and transitional interval.

4
Base of section 11 is 30 m above base of carbonate marker unit.
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B. Locations of measured stratigraphic sections
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C. Measured stratigraphic sections
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Unit 22: Covered.

Unit 21: Sandstone, 150 u. 10-15 percent
ostracodes in zone 25-105 cm above base.

Unit 20: Mudstone. Dark yellowish orange (10YR
6/6), calcareous, poorly exposed,

Unit 19: Sill grained. Cak

flaser bedding in top 15 ¢m and 10-15 cm above
base; middle zone breaks into thin (1-2 cm) slabs
that have wavy bases and tops; several thin lenses
of ostracodes between mud layers near top.

Unit 18: Covered.

Unit 17: Mudstone. Olive gray (5Y 4/1), weathers
pale blue (SPB 7/2), fissile in places, sparse

15
1 S
14

@

Unit 16: Limestone and sandstone. Basal 115
cm is nonfossiliferous sparite; 115-175 cm is
calcareous 80-p sandstone; 175 cm to top is.
ostracode grainstone.

Unit 15: Siltstone. Reddish brown, poorly exposed.

Unit 14: Sandstone, 70 p. Bed thickness 10-15cm,
structureless, calcareous, reddish.

Unit 13: Covered.

11 | My

=

Unit 12: 100-125 p. Calcite cement,
moderate mica and hematite, massive and
structureless.

Unit 11: Shale. Olive gray (5Y 4/1), laminated,
caicareous, minor fish scales, poorly exposed.

Unit 10: Limestone. Ostracode grainstone, size of
ostracodes increases upward (from to 1.5 mm
fong); unit forms massive ridge.

Unit 9: Limestone. Basal § cm Is black calcar-

eous shale containing ostracodes; 5-65 cm is
brown calcareous shale containing ostracodes or
muddy micrite containing ostracodes, 65-145 ¢m I1s
ostracode grainstone; 145 cm to top is
nonfossiliferous sparite.

Unit 8: Shale. Dark gray, fissile, noncalcareous.
Unit 7: Limestone. Sandy-silty ostracode limestone
or calcareous sandstone grades upward to
ostracode grainstone.

Unit 6: Mudstone. Yellow brown (10YR 5/4), calcar-
eous, 60-cm-long lens of fish scales at base.

Se

Unit 5 Li (7). Sandy, hmestone intraclasts

size: 8 by 2 cm) and fish scales at base,
irregular base and top, ostracodes abundant in
upper half and sparse in lower half, few bone
fragments.

Unit 4: Mud siltstone, and sandstone.

Olive-gray mudstone similar to unit 3 grades
through siltstone to 80-p. sandstone.

Unit 3: Mudstone, fine-grained. Olive gray (5Y 3/2),

nor , red stains along fractures, poorly
exposed.

Unit 2: Sandstone, 70 p. Calcareous, rippled (?),
alternating red and gray zones.

Unit 1: Mud ish-gray (SYR 4/1).

01— LI e p

SECTION 1

INTERVAL: 0to 50 m
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954
R Unit 25: Covered. Sandy soil and abundant
25 sandstone float suggests unit is friable sandstone.
90+
85+
Unit 24: 150-225 p.
tcrops on a ion-ct d slope, pr ly
continuation of unit 23 (measured section shifted
about 50 m east between units 23 and 24); 6-7 m
above base slump blocks of sandstone contain
24 wide (2 m), low (10 cm) amplitude trough
crossbeds; basal 15.7,m of unit is partly exposed
and exhibits planar laminations; top 4.5 m of unit
is well exposed and contains planar laminations,
one bed exhibits tabular crossbedding.
Sa
Unit 23: Sandstone, 125-260 . Flat base (?),
planar laminations and low-angle
23 tabul i ing (?)
few thin zones containing yellow mudstone
clasts, mostly light gray, some hematite staining,
few small hematite concretions.
T
SECTION 1 INTERVAL: 50 to 100 m
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41 | Sa
Unit 31: Sandstone, 150-200 y (nc apparent grain
> size trend). Planar laminations (70 percent) cut by e
trough crossbeds (20 percent) throughout unit;
minor ripples (5 percent) 1.15-2.3 m above base of
3 unit; two sets of tabular-tangential crossbeds (5
percent) about 6 m below top of unit; several
irregular lenticular zones containing
matrix-supported white mudstone clasts above
$2 | base; tar saturated,
190
1 Unit 40: Mudstone and siitstone. Mudstone is red,
4 — My | bleached white along vertical fractures, and
40 | Mr{ contains 4-5 thin siltstone interbeds; siltstone is
] stuctureless; top siltstone bed contains pyrite and
ostracodes.
1 —
185
4
30 Unit 30: Sandstone, 90-150 y (coarsens upward).
Poorly exposed. 7
39 | ge | Unit 39: Sandstone, 70-90 p. Sharp base,
T massive and structureless, tar saturated.
180 Unit 38: and sand Red mud:
i - o 4 and two sandstone beds: 45-cm-thick bed of 70-u.
28 Unit 29: Covered. structureless sandstone is 2.6-3.05 m above base

4 38 | Mr | and 20-cm-thick bed of 70-u structureless
sandstone is 3.7-3.9 m above base.

Unit 28: Sandstone, 125-200 p. Basal 15 cm Unit 37: Siltstone. Red, upper and lower contacts
contains ively clasts of 37 | Se | irregular and relatively sharp, massive and
and calcareous red mudstone in matrix of bimodal 175 structureless.

sand (70-y sand to coarse-grained silt + 200-p.
sand); 15-75 cm above base is 150-p sandstone
2|28 containing planar laminations; 75-110 cm is 150 b
sandstone containing clasts of sparite and
calcareous yellow mudstone (maximum diameter 4
mm), planar | ions and trough ds (?); Unit 36: Mudstone. Dark reddish brown (10R 3/4),
1.1-5.95 m 15 150-200-p sandstone containing 36 | Mr| silty. ; unit forms. d
planar laminations truncated by few trough slope with few thin outcrops.

crossbeds; 5.95 m to top is poorly exposed 125-u

sandstone. 1701

Unit 27: Sandstone, 175 y. Most of unit 1s poorly
27 exposed; one 30-cm-thick sandstone outcrop is
planar laminated.

Unit 35: Siltstone and sandstone. Basal 20 cm is
siltstone containing clasts of dark-gray
llowish ¢

Sa d and white calcar d clasts
less than 2 mm in diameter; 20 cm-4.5 m above
35 | Sbf pase is 150-1 75-u sandstone containing planar
i and trough and one
20-cm-thick zone of contorted bedding; 4.5-5.65
m above base is rippled (?), very fine grained,
brownish sandstone; 5.65 m to top is calcareous
Unit 26; Sandstone, 125-200 y (fines upward siftstone.
overall). Basal 1.15 m js 150-u sandstone
containing weil-exposed planar laminations;
1.15-4.0 m above base s structureless, 200+ 34
sandstone; 4.0-5.15 m contains abundant IFC (85
z";g:: ﬁ::’ewfb"’wn ca]:ra'e"“s mu:stons, 15 ] wr | Unit 34: Mudstone. Mainly poorly exposed and
26 maximum clast size 7 by 2 cm), basal 30 ¢m of this 34| & g,r?rsglr:g"gg 23/\?}5;])5 oa:‘gjh;‘m\_:ﬁrgra!a(.‘@‘{
zone has one bed that contains tabular-tangentiat g Mg :pale ; gray;
or trough crossbedding and scattered IFC, upper 25-cm-thick outcrop of 125-p sandstone near top.
85 cm contains abundant IFC in irregular lenses 4
(some are trough shaped) and planar laminations
truncated by troughs filled with IFC and sand; 5.15 g
m to top is mainly structureless and contains minor
155
1 Unit 33: Siltstone. White, calcareous, massive and
i i 33 | Se | structureless.
N 25 32 Unit 32; Covered.
100——— T T 150+———T T 1+
SECTION 1 INTERVAL: 100 to 150 m SECTION 1 INTERVAL: 150 to 200 m
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25 1 1 1 | Y 1 300 1 i 1 Ll L i
r 50 - Unit 63: Sandstone, 100-125 u. Shamp base
T 63 truncates underlying siltstone; basal 25 cm is
100-, rippled (?) sandstone containing 1-2
41 o — percent small (250-p. diameter) round grains (ooids
it 49: . or sand?) and 1-2 percent fish scales and teeth;
= 49 g;l:aghﬂm%% 2rcw:|:£| gray, few percent 25 cm to top contains trough crossbeds having set
 Poorly exposed. 62 [ Sa | thicknesses of 30-100 cm, thin layers of mudstone
B o clasts at bases of some troughs.

Unit 62: Siltstone and minor fme—gramed

Rippled (?), nor light gray,
61 thin bedded (less than 2 cm), mudcracked. Unit 62
is completely removed by unit 63 in places.

Sa | Unit 48: Sandstone, fines upward (250 to 150 p).
Divided into three subunits: (A) basal 3.4 m, base of|
unit sharp and scoured, basal 3¢ cm contains
planar laminations and sparse matrix-supported
limestone clasts and ostracodes, in interval 30-165
cm above base are lenticular (commonly trough
shaped) zones containing abundant (in places
grain-supported) clasts of white limestone and
yellow mudstone and ostracodes, clasts less than 4
em maximum diameter, most of subunit contains
trough crossbedding, tabular-tangential
crossbedding (?), and wide (>3 m) troughs
(scours?) containing tabular-tangential fill; (B)
3.4-7.9 m above base, most (90 percent) is

Unit 61: Siltstone and sandstone. Coarsens

Mg | upward from siltstone to 130-u sandstone; basal

- 20 cm is siltstone containing ostracodes and very

60 small bone fragments; siltstone grades rapidly
upward to sandstone containing planar

Mr | laminations and ripples {at top}.

Unit 60: Mudstone. Poorly exposed, grayish red
€« (10R 4/2) with lighter mottles in basal 2.5 m;
2.5-3.1 m is light ofive gray (5Y 6/1); top 70 em is
very light gray and contains few fish scales, bone
fragments, and mudcracks.

Unit 59: Sandstone, 80-200 u. (coarsens upward).

some trough C)7.9mto 59 L "
top, few scattered large (gas much as 7 (cn)l diameter) Planar laminations in basal meter; sedimentary
yellow calcareous mudstone or limestone clasts, structures poorly e}posed in upper § m, probably
structureless except for top 1.15 m, which contains planar laminations; tabular-tangential
ripples. crossbedding in top mater.
Mg | ynit 47: Greer 1
LT . Sb | Unit58: Sandstone, 90-130 . Lower half s 130 u,

Unit 46: Limestone. Small (less than 15 cm thin bedded (less than 2 cm) and rippled (?),

diameter) dnmsl stromatolites, abundant contains small plant fragments and few leaves and

zones of 58 few thin siltstone interbeds; upper half is 90
laminated Ilmestone, few fragments of domal algal rippled. ! up H
Mg stromatolites.
Unit 45: Interbedded mudstone, siltstone, and sand- Unit 57: Sandstone, 70-105 . (coarsens upward).
stone. Poorly exposed, mainly light olive gray Basal lag, 7-30 cm thick, contains siltstone clasts,
mudstone and several thin siitstone and sandstone tiny bone fragments, and fish scales;
eds. 57 matrix-supported clasts above lag; sedimentary
Unit 44: Siltstone and sandstone. Coarsens z::‘:st;";: ';%;“:.?gp?:f 0sed, probably trough
upward from fine-grajned siltstone to 70-i. )
sandstone; fish scales and bone fragments in
sb sandstone; top 10 cm is coarse-grained siltstone. Mg Unit 56: A light-greenish-gray.

Unit 43: Limestone and sandstone. Basal 20 cm is

ostracode grainstone containing some domal algal
stromatolites and scattered bone fragments; 20-25

cm above base is a bed of 200-u sandstone; 25-35

cm is a bed of ostracode grainstone containing two
thin zones of horizontal algal Jaminations; 35-105

Unit 55: Sandstone, 70 . 1.5 m above base unit is
a 20-30-cm-thick Interval containing siltstone and
sandstone clasts, clasts are angular, largest clast
10 by 4 cm, erodes underlying sandstone; unit is
rippled; one channel-like feature 2.5 m wide by 0.6

cm is micrite, nonfossiliferous, faintly laminated;
105 cm to top is 250-p bioturbated sandstone
containing ostracodes in top 5 ¢m, one micrite
interbed, small bone fragments, and several clasts
of laminated limestone.

m deep truncates sandstone beneath clast zone.

Unit 54: Sandstone (70 ) and siltstone. Rippled
sandstone grades upward to rippled (?) siltstone.

Unit 42: Sandstone (125 p) and siltstone.
Sandstone grades upward to siltstone, poorly
exposed.

Unit 41: Sandstone. Base is sharp and truncates
1.5 m of unit 40; where this unit truncates a
siltstone bed of unit 40, siltstone clasts are in
lower 30 cm of unit 41. Divided into subunits: (A)
basal 6.8 m, lower half very complex, consists of
four stacked channel bases: (1) basal 50 cm
contains trough crossbeds or concordantly filled

Unit 53: Sandstone, 100-175 p. Sharp base has

53 | Sa| erosional rellef of at least 1.5 m; basal 30 cm

contains abundant carbonized wood, bcne
clasts of li and and

175 rich g::mcmres in lower Hd 5 m are not well exposed
:gn;: (2) overtain by 20-30- ;Z‘ug"ck zone of probably trough crossbeds; upper 4.6 m contains

well-exposed ripples; upper 2 m contains
siltstone flasers and thin (less than 1.5 em),
grained siltstone by

and limestone clasts in piaoes truncates
underlying sandstone, (3) overlain and truncated
Sa| by a 50-cm-thick bed of 250-u sandstone
containing abundant ostracodes (in places
ostracodes may exceed sand), several rip-up
clasts of small dnmal algal stromatolites and

trough {4) by
4 containing trough crossbeds; upper half of subunit
~ 41A is poorly exposed, structureless; (B) 6.8-10.3
N < m, 175-200 y, poorly exposed, structureless; (C)
10.3-14.8 m, fines upward (200 to 125 y), mainly
4 N poorly exposed trough crossbeds, one zone of
soft-sediment deformation; (D) 14.8-20, poorly
205 ~ exposed, (E) 20-24.5 m, coarsens upward (125 to Unit 52: Sultslt:tr;e T:umates 'eq-'-’ tens 0:5,
200 ), contains one 50-cm-thick zone of white |52 1 Sel & urated e
4 s and yellow fine-grained clasts, upper two-thirds ’
contains trough crossbeds, (F) 24.5 m to top, fines 51 | Mg Unit 51: Mudstone. Light alive gray, slightly
i upward (200 p-100 y), structureless. poorly exp
50 | Sa | Unit 50: Sandstone, 70 1. Massive and
4 structureless, tar saturated.
20— T 7T+ T

SECTION 1 INTERVAL: 200 to 250 m SECTION 1 INTERVAL: 250 to 300 m
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{ 73 | sb

72

Unit 74: Sandstone, 170 . Contains 10 percent
mudstone clasts, base of channel is undulose.

Unit 73: Sandstone. Basal 1 m is 200 u, upper 7.5
m coarsens upward (125 to 170 ), well sorted.
Basal 1 m is trough crossbeded and contains 10
percent mudstone clasts; upper 7.5 m contains
wedge-shaped sets of planar laminations, wedge
sets are 30 c¢m or less thick and have low-angle
truncations, wedge sets dip 10 °toward N. 30°E.,
minor soft-sediment deformation and one trough
crossbed.

Unit 72: Mainly covered. Minor outcrops of red and
green mudstone, 100-p sandstone, 125-u
tar-saturated sandstone, and 90-y rippled
tar-saturated sandstone.

Unit 71: Sandstone, 125-225 p. Sharp base
truncates unit 70; most of unit contains 20-cm-thick
trough crossbeds; 20-cm-thick lenticular zone of
mudstone clasts about 70 cm above base;
30-cm-thick bed of rippled 125-u sandstone at top.

Unit 70: Sandstone, 90 . Lenticular geometry,
well cemented, buff, structureless.

Unit 69: Sandstone. Basal 2 m is 240-260-n.
sandstone containing trough crossbeds, mudstone
clasts along trough cross laminations; upper half of
unit is 90-u sandstone, rippled, partly covered.

Unit 68: Sandstone, 175 1. Sharp base with at
least 1.5 m of relief; basal half contains
30-cm-thick trough crossbed sets; upper half
rippled and contains frough crossbeds {?).

Unit 67: Sandstone, 150-175 p. Trough crossbeds
throughout, several lenticular zones containing
clasts i di 5cm).

Unit 66: 110-150 u. C

debris near base; basal 1 m containing trough
crossheds overlain by 2 m of planar laminations
with parting lineations; upper 1 m contains
interference ripples; 40 m from measured section
lenticutar 70-cm-thick zone containing limestone
clasts and bioclastic debris (?).

Unit 65: Sandstone, 100 . Clast-supported
mudstone and very fine grained sandstone clasts,
coarse-tail grading, largest clast 10+ cm in
diameter, IFC zone lenses out into sandstone.

Unit 64: Sandstone, 110-150 p, moderately to well
sorted. Basal 5 cm containing mudstone clasts;
most of unit is trough crossbedded, some troughs
have mudstone clasts at their bases, bed-set
thickness 80-100 cm; 30-cm-thick lenticular rippled
zone at top.

SECTION 1

INTERVAL: 300 to 350 m.
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40!

395 %0

(8¢

o<(o
22T

Sb

. decreases upward (from 20-50 cm near base to 10

Unit 89: Sandstone, fines upward {225 to 175 p).
Trough crossbeds throughout, size of troughs

©m near top); ostracodes throughout (average 20
percent, from few percent to 35-40 percent),
concentrations of ostracodes in some troughs.

Unit 88: Mudstone. Red, thin, 65-u muddy
beneath unit 89.

385

Mr

St
Mg

Mr

Se

375 L— 85

Mg
Mr

82

Unit 87: Sandstone, coarsens upward (75 to 175
w. O and ooids in
upper two-thirds; top 10 cm consists of 50 percent
sand and 50 percent cstracodes.

Unit 86: Sangstone and mudstone. Basal 35 cm is
rippled sandstone that coarsens upward (75 to 175
4); basal unit is overlain by 1 m of fine to very fine
grained muddy (in places) sandstone; upper part
of unit is alternating red and green mudstone,

Unit 85: Mudstone and minor sandstone (65-70 )

and limestone. Mudstone is red, purple, and green,

poorly exposed, contains ostracodes in places and

interbeds of sandstone; basal 30 cm is tar saturated
45-cm-thick i

overlies basal unit.

Unit 84: Mudstone. Red with green mottles, less
than 1 percent ostracodes.

Unit 83: Interbedded mudstone and sandstone
(60-80 y). 70-cm-thick rippled (?) sandstone at top
of unit.

Unit 82: Mudstone and sandstone (80 p). Poorly
exposed red, green, and purple mudstohe that
contains sandstone interbeds, uncommon
ostracodes in red mudstone.

81

Se

Unit 81: 80 p. ly b
ion follows burrows.

80

M

—_—
L 79
XXXXX ?

N

Se

78

»
»

,6‘“ 77

Mg

Sb

356 7

Mg

75

Sb

Unit 80: Mudstone, red.

Unit 79: Sandstone, 80 y. Planar laminations and
few ripples, some mudstone beds, bentonite (?)
near base.

Unit 78: Mudstone and sandstone. Green and
minor red in by poorly
80-y, muddy sandstone.

d

Unit 77: Sandstone, 100 . Current ripples, traces
of vertical sand-filled burrows.

Unit 76: Mudstone. Green, poorly exposed.

Unit 75: Sandstone, 170-275 . Basal 1 m contains
trough crossbeds that decrease in size upward;
overlain by 60 cm of smaller trough crossbeds
containing clasts; upper 3 m is structureless.

350+——— 24—

SECTION 1

INTERVAL: 350 to 400 m

Stratigraphy of Green River Formation, Uinta Basin, Utah

BB39



=]
o
<
(=)
5
x
?

- MDST

I

=4 8
n &2
11

LITHOLOGY

SANDSTONE
(microns)

o

[~ 20

o

UNIT
NUMBER
FACIES

- 30

DESCRIPTION

450

143

100

Sb

Unit 101: Sandstone, 100 u. Very poorly exposed,
mudcracked green mudstone partings in
sandstone.

Unit 100: Sandstone, 100 p. Base sharp, truncates
all of unit 99 and top of unit 98 in places; lag
deposit at base composed of limestone clasts and
small red (oxidized) wood impressions; massive
and structureless.

Unit 99: Mudstone and siltstone. Greenish-gray
grades upward to laminated calcareous

99

Mg

98

97

96

95

S

®

siltstone.

Unit 98: ! fi and

Limestone composed of coated ostracodes as

much as 1.5 mm in diameter, bed thickness 30-80

cm, limestone beds separated by greenish-gray
with

Unit 97: Covered. Very thick soil cover.

Unit 96: Mainly covered. Several outcrops of
tar-saturated limestone, siltstone, and mudstone
with uncommon ostracodes.

Unit 95: Sandstone, 100-110 u Base sharp and
slightly irregular; basal 2-3 cm composed of IFC;
lower 20 cm contains clasts of limestone (simifar to
top of underlying unit), bone fragments, fish scales,
and small (2-5 mm) round concentrically zoned
grains, maximum size of clasts is 3.5 cm; planar

94

—
Se

93

Mg

4001—

92

LN

Sb

L2l

Mg

S

[

Mg

90

ions (2), ripples (7).

Unit 94: Siltstone (medium grained) and limestone.
Siltstone grades upward into micrite. Large turtle
plate.

Unit 93: Mud! fine-grained. gray
(5GY 6/1), very calcareous, poorly exposed.

Unit 92: Sandstone, fines upward (150 to 125 y).
Base is sharp and flat, 40-cm-thick zone at base
contains matrix- and clast-supported subrounded
clasts of mudstone and (or) limestone; sandstone
contains trough crossbeds, size of troughs

I lute bedding;

upward, larg
ripples only In upper 1 m.

Unit 91: Mudstone, sandstone, and siltstone. Basal
1.1 m of is pale-olive (10Y 6/2), noncalcareous
mudstone; 1.1-2.2 m above base is sandstone,
140-150 u, 0-15 percent small yellow grains
(weathered ooids?), planar laminations overiain by
interval in which sedimentary structures are poorly
exposed and there is at least one trough crossbed;
2.2 mtotop is gray, fine-grained siltstone that
grades upward to greenish-gray, noncalcareous
mudstone or very fine grained siltstone.

Unit 90: Covered. Slope covered by soil and talus,
few thin outrops of tar-saturated sandstone, red
mudstone beneath soil cover.

SECTION 1

INTERVAL: 400 to 450 m
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112

Unit 119: Mudstone, silty, one 10-cm-thick
fine-grained sandstone bed. Green.

Unit 118: Sandstone, fines upward (140 to 65 p).
Base sharp and scours underlying limestone in
places, limestone clasts at base; basal 20-40 cm of
unit scoured into by overlying sand, contains planar
laminations, one set of tabular-tangential or trough
crossbeds in basal 60 cm; 60 ¢m to top contains
planar laminations and ripples (both wave and
current), trough crossbeds 1.1-2.3 m above base.

Unit 117; Limestone, fine-grained, silty. Laminated
in places, tar saturated.

Unit 116 Mudstone, fine-grained. Pale green (10G
6/2), slightly calcareous.

Unit 115: Sandstone, 90 u. Tar saturated.

Unit 114: Mainly covered. Outcrop of siltstone near
middle.

Unit 113: Sandstone, 90 . Current ripples, tar
saturated.

Unit 112: Covered.

Unit 111: L C of
coated ostracodes, and 0oids (?).

Unit 110: Li
contains ostracodes, tar saturated.

Micrite, poorly ]

110

108 | Mg

107

106

Unit 109: very fine grained. Base
gradational with underlying siltstone, amount of
ostracodes increases upward to 30 percent near
top.

Unit 108: Siltstone, medium-grained. Light gray,
rippled (?), poorly exposed.

Unit 107: Mainly covered. Thin outcrops of
dark-gray calcareous mudstone, grayish-green
tar and siltstone.

Unit 106: Siitstone. Pale olive, calcareous, few
percent 15-cm-thick fine-grained
limestone about 1 m above base.

Unit 105: Lil O
tar-saturated.

Unit 104: Pale olive gray, calcareous.

104

102

Unit 103: Sandstone, very fine grained (fines
upward). Two beds, upper bed contains 5-10
percent ostracodes.

Unit 102: Mainly covered. Medium-grained

calcareous siltstone and silty greenish-gray
mudstone in holes dug into soil.

450

SECTION 1

INTERVAL.: 450 to 500 m
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Unit 126: Sandstone, very fine grained. Rippled,
b ostracodes in places, tar saturated.
o Unit 125: Limestone. Small domal stromatolites
and horizontally laminated zones, contains coated
J grains and limestone clasts; top 10 cm is micrite; tar
saturated throughout.
b Unit 124: Mudstone. Light green, very poorly
exposed.
125 Unit 123: Sandstone, 80 p. Rippled, concentrations
of mica along bedding planes.
|
1 ! 124 | Mg Unit 122; Siltstone, medium-grained. Calcareous,
[123] brown, basal 20 cm of unit covered.
:_22_?_ Se Unit 121: Sandstone, 100 p. Rippled.
120 Unit 120: Siltstone. Poorly exposed.
5001t 7T 77—
SECTION 1 INTERVAL: 500 to 504.7 m
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Unit 12: Mudstone, siltstone, and sandstone. Basal
1.1 m is red mudstone; 1.1-1.2 m is medium-gray
siltstone; 1.2-1.9 m is green mudstone; 1.9-3.1 is

3.1-6.35 m is medium-gray siltstone,
minor plant Impressions; 6.1-6.35 m is siltstone,
hard, forms ledge, massive and structureless;
6.35-6.5 m is greenish-gray mudstone; 6.5 m to top
is 80- sandstone, friable, poorly exposed.

Unit 11: Sandstone, mainly 80-180 . (no consistent
grain-size trend), a few zones of 270-280-p.
sandstone containing IFC. Base is only partly
exposed but appears irregular; basal 2 ¢cm of unit is
270-u sandstone containing abundant siltstone and
mudstone intraformational clasts as much as 5 cm
in diameter; basal 5 m contains several lenses of
matrix- and clast-supported intraformational
conglomerate in 220-y sand matrix; basal third of
unit is 125-180 p, low-angle planar laminations and
trough crossbeds; middle third is 130-175 ., ripples
overlain by planar laminations with low-angle

Sa

upper third of unit is 80-140-y
sandstone, sedimentary structures poorly exposed,
probably mainly trough crossbeds; several parts of
unit are tar stained.

Unit 10: Mainly covered. Few outcrops of 175-n
sandstone containing planar faminations and twig
and branch impressions.

Unit 9: Siltstone. Light gray, slightly calcareous,
hard, massive and structureless, lenticular.

Unit 8: Mudstone. Reddish purple, upper zone
greenish mottied.

Unit 7: Sandstone, 125 y. Breaks into
5-10-cm-thick wavy (rippled ?) slabs, slightly
calcareous.

Unit 6: Mudstone. Most of unit is medium to very
dark gray, silty, slightly caicareous, structureless
but commonly weathers into thin slabs, local
rippled siltier zones.

Unit 5: siltstone,
and limestone. Basal 25 cm is 100-u sandstone,
load structures at base; 25-32 cm above base Is
light-gray silty mudstone; 32-42 cm is 125-p.
sandstone, base gradational and top sharp,
structureless; 42-45 cm is mottled coarse-grained
siltstone; 45-52 cm is very fine-grained sandstone,
slightly irregular base and top; 52-57 cm is rippled
siltstone; 57-87 cm is 90-u sandstone,
structureless, hematite stains in places, base and
top relatively sharp; 87-100 c¢m is gray limestone
containing ostracodes; 100 cm to top is 80-p.
lower half l upper half
contains ripples and wavy planar laminations.

Unit 4: Mudstone. Mainly red; upper 40 cm is light
green; 20-cm-thick laterally persistent very fine

10

E

A1

5
4
-
2
1

grained bed 50 cm from base of unit;
several other thin lenticular sandstone and siltstone
beds. .

Unit 3: Siltstone and sandstone. Lower 15 cm is
light-olive-gray (SY 6/1), fine-grained siitstone;
upper 15 cm is 100-u structureless sandstone.

Unit 2: Limestone. Yellow micrite; contains some
ostracodes in lower half; recrystallized shell
fragments (7) and an oval oncolite (?) 3cm in
diameter in upper half.

Unit 1: Sandstone, 175 u. Measured near pinch out
of a thick (10+ m) lenticular sandstene body (units
2-6 are at the same stratigraphic interval as the
thick sandstone); 1.5 m of matrix- and clast-sup-
ported basal lag composed of yellow siltstone (60
percent), sandstone (35 percent), and bone
fragments and limestone (5 percent); mainly planar
laminations and lesser trough crossbeds (in places
troughs partly filled with clasts).

SECTION 2

INTERVAL: 0to 50 m

Stratigraphy of Green River Formation, Uinta Basin, Utah
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DESCRIPTION

5| Facies

Unit 18: Sandstone, 75-90 . Poary exposed in
road bed, 75 percent of unit is tar-saturated 90-1
sandstone and 25 percent is 75- y partially
tar-saturated sandstone.

GENERAL NOTE: The contact between units 17
and 18 is at the major switchback in the road
(NE1/4SW1/4SW1/4 of sec, 4). The section
continues up the road toward the northeast.

Unit 17: Sandstone, 80-135 . Unit forms series of
well-exposed ledges separated by sandy soil
(friable sandstone?); well-exposed sandstone beds
contain planar laminations and ripples, lenticutar
geometry; truncates units 16 and 15 toward east
(down road).

Unit 16: Mudstone. Grayish red (10R 4/2),
greenish-gray mottling; one rippled siltstone bed.

Se

Unit 15: Interbedded sandstone (62-90 p),
siltstone, and minor mudstone. Basal 45 cm is
light-olive-gray laminated that grades
upward to rippled siltstone that has carbonaceous
debris along bedding planes; upper 6 m of unit is
interbedded siltstone and very fine grained

some of the is tar stained,
sandstone and siltstone weather into large slabs
that are commonly wedge shaped, curving and are
structureless; unit 15 and 16 are truncated by unit
17 toward west (up road).

Mr

Se

Unit 14: Mudstone, siltstone, and sandstone. Basal
5 m is red mudstone and light-gray siltstone, red
mudstone contains ripples (?), planar laminations
(?), and some soft-sediment deformation (?),
mudstone is laterally and vertically gradational with
fine-grained siltstone, in places siltstone contains
planar laminations; 5-8 m above base is red and
greenish-gray mudstone and lenticular 1-m-thick
very fine grained sandstone with gradational base;
upper 2 m is interbedded slitstone and lesser red
green mud: and

Unit 13: Sandstone, 90-200 u (grain size varies
from bed to bed). Probably consists of numerous
icul: beds that
laterally with and siltstone;

numerous internal truncations (sand-on-sand
contacts) and both basal and internal lenses of IFC

P of i and siltstone
clasts); contains trough crossbeds, ripples, and
planar laminations.

SECTION 2

INTERVAL: 50 to 100 m
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Sb

26

Mg
Se

25

24

Sb

23
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M

a

22

21

20

Sa

Unit 28: Sandstone, 80 p. Tar saturated.

Unit 27: Sandstone, 90 y. Basal 2.3 m contains
rare ostracodes, tar saturated; top 30 cm of unit
contains 40 percent ostracodes, weak to no tar

staining.

Unit 26: Interbedded green mudstone, siltstone,
and sandstone. Poorly exposed, sandstone very
fine grained.

Unit 25; ed, tar

saturated.

125 p. Poorly exp

Unit 24: Sandstone, 125-170 u (basal 4.5 m
coarsens upward from125 to 170 p, upper 1 m fines
upward from 170 to 145 y). Base appears to
truncate unit 23; unit has lenticular geometry (?);
basal 4.1 m is structureless, internal scours 2-3 m
above base of unit; top 1.5 m contains
well-exposed planar laminations without low-angle
truncations; 3.8-4.6 m above base contains
abundant fine-grained clasts.

Unit 23: Mudstone. Mudstone is green, top 40 cm is
fissile, light-gray, fine-grained siltstone.

Unit 22: Sandstone, 125-170 p. Poarly to
moderately well exposed; basal 2 m is 125-p
sandstone ining some planar H
upper 7 m is 170-u sandstone, structureless, tar
stained (amount of tar i with
increasing grain size).

Unit 21: Sandstone, 125 1. Basal2mis
structureless; upper 5.1 m contains well-exposed
planar laminations with parting i { and

( gle tr ions (dip dil of laminae are
random); in places thin non-tar-saturated zones at
the tops of laminations suggest slight upward
decrease in grain size within laminae, few trough
crossbeds (?).

Unit 20: Sandstone, 85 j.

Unit 19: Mudstone. Red overlain by green, poorly
exposed.

SECTION2

INTERVAL: 100 t0 150 m




g LiTHOLOGY E * g LITHOLOGY ﬁ *
SANDSTONE [= I & SANDSTONE |= & Ui
§ = o (mirons) 235G DESCRIPTION 2 5o (mioons) ZHO DESCRIPTION
o 4.8 g g P35l < 2 %48 8 8 i
%Emof_’gg zZ|w %Emw?wm Z|
2oc 1 1 1 11 1 L 250 1 1 11 1 1
s Unit 38: Sandstone, 95-105 . Minor matrix-sup-
ported clasts near base, basal 2 m contains planar -
36 laminations (without parting lineations or
low-angle truncations); upper 2 m is mainly (80 -
percent) structureless, ripples (?) near top and
one trough crossbed (?) or scour (?). b ga | Unit 44: Sandstone and siltstone. Base poorly
exposed; basal 2.3 m is very coarse grained
siltstone that grades upward to very fine grained
sandstone, sandstone contains 15 percent
ostracodes in places; 2.3-2.45 m is bed of
35 Unit 35: Sandstone, coarsens upward slightly (70 " Tﬁi‘:ym.}r):;ogsmw ay |32"“tigate? TUU.S“’Y‘G:
10 90 ). Weak tar stain. slightly silty, calcareous; 2.45 m 1o top is
# sandstone, fines upward (185 to 135 y), tar
saturated; 2.45-3.1 m contains planar laminations
-— gy With low-angle truncations; 3.1-3.8 m is
\Z 91 structureless; 3.8-5.4 m contains moderately to
’ . poorly exposed planar laminations; 5.4 m to toj
Sa| Unit 34: Sandsatr%nfe, 90;)5? l:-s"s’asa’ 93m s st | sedimentary structures obscured by tar, may ?
coarsens upward from 90 to 150 i, upper 1.3 m ntain planar laminations (?) and ripples (?).
fines upward from 150 to 110 . Base sharp and contain pianar larmin @ pples (?)
flat; basal 40 cm has 10-15 percent ostracodes,
rippled; 0.4-1.5 m contains ripples; 1.5-1.8 m B
contains planar laminations, 1.8-2.2 m contains
current ripples; 2.2-7 m conatins mainiy pianar <
34 laminations and ripples and some trough
crossbeds, 3.3-3.7 m above base is a zone 4
contains abundant small (under 2.5 cm diameter)
limestone clasts and a few fish scales; at 5 m - ZF
above base 10 percent very small yellow grains Unit 43: Mudstone. Mainly red, some green near
(ostracodes and (or) ooids?); 7-9.3 m contains 50 235 43 | Mr | base; 7.0-7.5 m above unit base is very coarse
percent trough crossbeds and scattered clasts of grained siltstone overlain by 20-cm-thick bed of
~ sandstone and siltstone and 50 percent 4 65-u rippled (in places) sandstone.
structureless; 9.3 m to top contains planar
laminations with parting lineati i
Unit 33: Sandstone, siltstone, and mudstone. Unit h
Mg | consists,of 1.5 m of very fine grained sandstone
33 and lesser coarse grained siltstone overlain by 50 7
Se | cm of green mudstone. 230
32 Unit 32: Sandstone and siltstone. 100-y sandstone
grades upward to very coarse grained siltstone.
42 | gel| Unit 42: Sandstone, 130 . Planar laminations,
crops out in road bed, tar saturated.
175 —_— 1 225
7 b 41 Unit 41: Covered.
Unit 31: Mudstone. Red, contains several thin (less S S
1704 31 | Mr | than 1 m) outcrops of siltstone and very fine 220
grained sandstone in upper half.
4 B 40 | gp | Unit 40: Sandstone, 65-90 p. Crops out in road
bed, top contains 10-15 percent ostracodes.
B J
165
1 39 Unit 39: Covered.
160
i a8 Unit 38: Siltstone, coarse-gralned. Rippled, tar
saturated in places.
1 Sa
155 30 Unit 30: Covered.
i Unit 37: Sandstone, 110 u. Poorly exposed, in road
37 bed only, rock breaks into thin sheets that suggest
i planar laminations.
Unit 29: Limestone, mudstone, siltstone and
Basal 1 m is covered; 1-1.45 above
T ]_311_ base is ostracode grainstone; 1.45-1.60 m is green
29 |2 mudstone; 1.60-1.70 is red mudstone; 1.70 m to top
b [L] is coarse-grained siltstone that grades upward to
100-y sandstone.
L e — £ —
SECTION 2 INTERVAL: 150 to 200 m SECTION 2 INTERVAL: 200 tc 250 m
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250

51

50

49

Mr
Mg

48

48

a7

46

45

Sa

Unit 50: Interbedded coarse-grained siltstone and
very fine grained sandstone, Poorly exposed,
some beds are planar laminated and (or) rippled;
one bed of green mudstone near base.

Unit 49: Mudstone. Red and lesser green, unit
poorly exposed, one bioturbated (?) 30-40-cm-thick
siltstone bed.

Unit 48: Sandstone, 100-190 y.. Base is sharp and
flat where exposed, base contains 20 percent
ostracodes and small (less than 3 mm diameter)
yellow clasts; 4.5 m above base is 150-u sandstone
containing 10 percent small yeliow grains (at least
some are ostracodes); lower half of unit is relatively
well exposed but sedimentary structures obscured
by tar, structures include planar laminations and
ripples; upper half of unit poorly exposed, planar
inations with parting li in places.

Unit 47: Sandstone, mudstone, siltstone, and IFC,
Basal 60 cm is sandstone, 130 p, base sharp and
flat, tar saturated, rippled; 60-90 cm above base is
poorly exposed, yellow, silty, noncalcareous
mudstone; 90-160 c¢m is 75-u sandstone that
grades upward to very coarse-grained siltstone,
upper 40 em contains ostracodes (proportion of
ostracodes increases upward from few percent to
15 percent); 160-210 cm is coarse-grained siltstone
containing 10-15 percent ostracodes, 210-250 m I1s
IFC, clast supported, composed of small (fess than
2 cm diameter), well-rounded, oval silistone clasts
in matrix of silt and sand, few thin siltstone beds
near top.

Unit 46 Mud: and siltstone. gray
mudstone, crops out in road bed; top 70 cm is
siltstone with gradational base, siltstone fines
upward, is light gray and moderately calcareous.

Unit 45:
saturated.

d, tar

140 1. Poorly

BB44
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SECTION2

INTERVAL: 250 to 300 m

Evolution of Sedimentary Basins—Uinta and Piceance Basins

&  uTHoLoGY al .,
g SANDSTONE | | W
S %ok (moons) 2 g S DESCRIPTION
o Y2 8 8 23| <
5 = wd2 ] 8 e
35 1 1 1 1) 1 1
Sb
Unit 56: Sandstone, coarsens upward (75 to 150
56 #). Planar laminations (33 percent), ripples (33
percent), and structureless (33 percent).
335
1 Unit 55: Mainly covered, Probably composed of
i green mudstone and subordinate sandstone and
55 siltstone; sandstone is very fine grained, tar
330 saturated, and crops out at 4-5 m and 8.5-9 m
above base of unit, lower sandstone contains 10
4 percent ostracodes.
| J— [Se]
325
oo Se
320
b Unit 54: Sandstone, 90 p. Few percent
=) © 54 | Se | ostracodes, tar saturated.
L.
3159 r--=
1
R 1
)
Lemo
4 £I3
'
! Unit 53: Interbedded green mudstone and lesser
] e _ 53 | Mg | siitstone. Very poorly exposed.
puage
310 !
1
4 L.
r-2
4 !
1
50 Unit 52: Sandstone, very fine grained. Tar
saturated, crops out road bed.
Sa
Unit 51: Sandstone, 70-125 p. (coarsens then fines
upward). Lower two-thirds of unit contains few to
51 10-15 percent ostracodes; lower 8 m is 50 percent
planar laminated and 50 percent structureless; top
d \ 1 m contains mix of ripples and planar laminations;
= tar saturated.
0 t+——T— | T
SECTION 2 INTERVAL.: 300 to 350 m
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400

62

W]
[N

mn

r
[N
11

Sb
Mg

61

60

Mg

Mg

59

Sb

58

57

Unit 62: Sandstone. Poorly exposed in road bed,
minor green mudstone.

Unit 61: Interbedded limestone and green
mudstone. Basal 3.7 m s green mudstone
containing two sandstone beds (lower bed 20 cm
thick and 150 y, and contains small clasts; upper
bed is 50 cm thick and 70 ) near middie of
subunit; 3.7-4.3 m above base is ooid limestone
containing some ostracodes, 4.3-5 m is silty
micrite (?), very light gray, contains sparse to
i clasts and ;5-5.7
m is imestone composed of pillar-type
stromatolites and abundant ostracodes and ocids
(?) and minor bone fragments and fish scales;
5.7-6.1 m is green fissile mudstone containing few
thin interlaminations and «regular patches of
6.1-6.3 m is ostrac grai
6.3-7.6 m is interbedded green mudstone (60
percent}, ostracode grainstone (20 percent), and
siltstone (20 percent), green mudstone contains
ostracode-filled mudcracks, some siltstone beds
contain ostracodes and mudcracks; 7.6 m to top 1s
green mudstone.

Unit 60: Green mudstone and minor sandstone
and silistone. Greenish-gray mudstone crops out
in road bed, several 25-40-cm-thick sandstone and
siltstone beds.

Unit 59: Sandstone, 150-250 p. Base is sharp with
minor relief; basal 50 cm contains planar
laminations and matrix-supported clasts of
mudstone, siltstone, and some limestone, clasts
sand sized to 3 cm diameter, ostracodes, fish
scales, and bone fragments; 50 cm to top is
structureless, few percent ostracodes in 250-u
sandstone about 1 m above base of unit.

Unit 58: Interbedded siltstone, mudstone, and me-
stone. Basal 1.7 m is covered; 1.7-2.4 m above
base is fine- to coarse-grained siltstone, light gray,
slightly calcareous, contact with overlying
limestone gradational; 2.4-3.6 m is silty micrite (?},
yellow, structureless, local small irregutar
hematite-filled tubes (roots tubes?); 3.6-4 m is
greenish-gray mudstone, base gradational and top
fairly sharp, calcareous, silty, typical mudstone
weathering; 4-4.2 m is silty micrite similar to
siltstone 2.4-3.6 m above base; 4.2-465m is

gray and yellow silty,
calcareous, base sharp and top gradational;
4,65-5.5 m is ooid (?) limestone containing
ostracodes and small limestone ciasts near center,
5.5 m to top is silty mudstone, upper few
centimeters laminated, most has typical mudstone
weathering.

Unit 57: Sandstone, very fine grained. Tar stained.

3501+
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Unit 75: Sistone. Weathers into thin (less than 1
cm) plates planar i

g 73 | Se
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Unit 74: Mudstone. Greenish gray, massive and
structureless, reddish-brown mottling in places.

Unit 73: Siltstone. Basal 15 cm is tar-saturated,
coarse grained, rippled (?) siltstone overlain by
finer grained, generally poorly exposed, siltstone.

Unit 72: Mudstone. Basal 1 m is grayish red (5R
4/2 to 10R 4/2); 1-1.3 m is transitional color zone of
mottled red and green; 1.3-2.5 m is greenish gray
(10GY 5/2), calcareous, contains small bone
fragments, clasts, and fish scales and thin tubes
(roots ?); 2.5 m to top is grayish red, contact with
underlying green mudstone sharp; massive and
structureless.

Unit 71: Siltstone. Grades downward to under-
lying sandstone and upward to overlying
mudstone.

Unit 70: Sandstone, coarsens upward from 100 to
140 , then fines upward from 140 to 80 .. Sharp
base with few centimeters refief; basal 90 cm
contains well-exposed planar laminations and
hummocky cross-stratification (?) (probably mainly
swales), small minor (less than 1 percent)
chips, and mica

concentrated along bedding planes, base of 100 u
and upper zone bimodal (100 and 250 p sand)
averaging around 125 p; 90-180 cm above base
contains planar laminations with low-angle

ions ar ike features (troughs? and
(or) swales?); 180-350 cm is planar laminated (70
percent) and rippled (30 percent); 350 cm to top is
rippled.
Unit 69: Mudstone and siltstone. Base of unit is
yellowish-gray (5Y 7/2) and dusky yellow (5Y 6/4)
mudstone; center of unit is tar-saturated siltstone;
top of unit is light-greenish-gray mudstone grading
upward to yellow gritty rock (tuff?).
Unit 68: Sandstone, mainly 70-90 p, zones of
200-y sandstone (?). Base is sharp; basal 1 m
contains trough crossbeds and abundant
ostracodes, has bimodal size distribution (70-90-p
sandstone and 250-u sandstone and ostracodes);
middie of unit contains planar laminations; top 30
cm contains planar laminations and thin zones of
clasts and ostracodes.
Unit 67: C or silty fi
Base is sharp and slightly irregular, mudcracks (?)
at top of unit, tar saturated.
Unit 66: Mudstone. Olive gray and light greenish
gray, in places colors interlaminated, burrows (?),
typical mudstone weathering.

Unit 65: Sandstone, 70 y. Base of unit covered,
rippled (7).

Unit 64: Green mudstone. Poorly exposed in road
bed, few thin sandstone beds.

Unit 63: Sandstone, 140-240 u, lower half of unit
coarsens upward from160 to 240 y, upper half of
unit fines upward from 240 to 140 . Underain by
at least 70 cm of tar-saturated fine-grained
fimestone; base of sandstone is sharp and has at
least 1.5 m of erosional relief; basal 5.5 m has
clast- and matrix-supported IFC, IFC zones
faterally discontinuous, pod and lens shaped, IFC
zones 2-40 cm thick, some clasts at bottom of
troughs, clasts composed of fine-grained
limestone (probably eroded from underlying
limestone) and generally angular and as wide as
10+ cm, minor bone fragments and fish scales;
basal 3.5 m of unit is trough crossbedded; 3.5-12
m contains trough crossbeds (70 percent) and
trough crossbeds deformed by soft-sediment
deformation (30 percent) (amount of soft-sediment
deformation decreases upward); 12m to top is
planar laminated and trough crossbeded, 50
percent is structureless.

SECTION 2

INTERVAL: 400 to 450 m
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Unit 95: Dolostone. Same as unit 93. A s
Unit 94: Limi Domal aigal : Unit 9: Sandstone, fines upward (250 p at base,
g maximum size: 40 cm high by 75 cm wide. 1 £ ee o | g | above base 100-130 ). Base sham and only
i Unit 93: Dolostone. ‘Weathereq surface very light i ;L'gsr:’;r:g z%‘;l:;' :;15:'! tz:’r&; i?:‘:slgleg l;%:; al
gray, fresh surface light to medium gray or grayish A A 1.5m; rippled in uppe;' part, tar stained.
4 brown, structureless (50 percent) and laminated ~/ o ’
(50 percent), generally laminations are not strictly 7 A
d parallel but appear wavy (probably rippled), inter- ~ = ~Me -
layering of light and dark (organic-rich ?) layers in 45 A N . -
] places, some zones calcareous, silty in places. Unit 8: t Green,
. i 8 | My mica, some npples; various shades of greenish
Unit 92: Mudstone. Lower half covered, light A gray and grayish green, near top color changes to
1 greenish gray to medium brown. yellow white.
4 Unit 91: Siltstone. Basal 10 cm Is thin bedded (less 4
than 3 mm) and contains abundant small plant Se
4 fragments along bedding planes; planar i
laminations (?) and ripples (?) throughout; one | —
480 15-cm-thick mudstone bed. 40
' ! 7 Unit 7: Li and
Unit 90: Sandstone, 150 y. Massive and structure- i Basal 30 cm is silty micrite or calcareous siltstone;
T less, base sharp and slightly irregutar, top gra- My 0.3-1.7 m above base is calcareous green ’
] dational into overlying silistone, thickens and thins. R gy planar laminations and red mottles in
Unit 89: N Light brownish gray, local plaogs: 1.7-43mis 9911 sgndstone; 43mtotopis
4 i plant debris, i ), s, 4 medium-gray fine-grained limestone.
few siltstone interbeds.
Unit 88: Coarse-grained siltstone to very fine 1
grained sandstone. Planar laminations (?) and 354
485 95 Unit 87: Siltstone. Carbonized plant debris along
some bedding planes, ripples and planar 4
laminations; middie of unit consists of 30-cm-thick .
bed of siltstone containing flasers and interbeds of J Unit 6: Covered.
brown mudstone.
Unit 86: Mudstone. Medium brown and greenish b
gray, upper and lower contacts gradational.
Unit 85: silstone and mudstone. T
94 Siltstone is rippled and planar laminated. 30
4_80 Unit 84: Sandstone and siltstone. Consists of two
beds of sandstone separated by siltstone, lower n . ’ .
sandstone bed is 15 cm thick, 225 p, thickens and Unit 5: siltstone, and e. Basal
thins (15 to 8 cm), base contains load structures (?), Se | third of unit is i
top irregular, rippled; upper sandstone is 15 cm 7 green mudstone, and pillar-type stromatolites;
thick, thickens and thins, base sharp and irregular [——{ upper two-thirds is interbedded, very fight gray,
93 in places, well-exposed ripples. 7 L e u siltstone : pI?nar nat
Unit 83: Dolostone, limestone, and mudstone. 4 (s},);::es‘l ty micrite o calcaseous fine-grain
Basal 20 cm is laminated, kerogenous dolostone
475 (oil shale); 20-60 cm is brown, laminated dolo- 254
stone or shale, poorly exposed, alternating lighter
and darker bands; 60-80 cm is dolostone (?), r
in places, in places laminae are wavy or
B truncate each other; 80 cm to top is interbedded 4
92 { Mg light-olve-gray and medium-brown mudstone,
4 (?) and rippled (?), plant fragments and ]
91 pyrite.
— Unit 82: Li and (?). Basal30cm 7
89 contains ooids, ostracodes (?), and limestone 0
— clasts (?), upper part laminated in places, tar 201 .
saturated; 60-90 cm above base is fine-grained Unit 4: Mainly covered. Some outcrops of green
87 carbonate, massive and structureless; 90-135 cm 1 C " { )t
3 is same as basal 30 cm; 135-215 cm is similar to grainstone), siltstonie, and very fine grained
1 60-90 cm; 215-255 cm is dolostone (?), massive b sandstone.
85 and structureless, dark gray, small fragments of
84 | carbonized plant debris; 255-257 cm is 2-cm-thick 1
coal or highly carbonaceous shale, laterally
persistent; 257 cm to top Is fine-grained limestone. 7
Unit 81: Silf or silty Light 154
83 gray, massive and structureless, weathers into thin
irregular chips. 4 L | unita:
Unit 80: Sandstone, 70-250 1. Base is sharp and sandstone, and siltstone. Po°r|y exposed;
] truncates top of unit 78; basal 50-100 cm contains 1 — is green; includes
g:‘s’salr)eds oar p::%:?:g’;:;:aiv’; i grainstone, light-gray micrite, and medium-brown
82 175 1) and contains trough crossbeds with thin My micrite; sandstone Is very fine grained.
ripple sets. B
Unit 79: Siltstone. 10-
Unit 78: L Basal 80 cm and top 95 cm is | Unit 2: Mudstone. Basal 1.0 m is covered; 1.0-2.5
81 tar-saturated fine-grained micrite (may be a g Mr | m above base is medium-dark-gray mudstone
,‘ massive dolostone), bone fragments, ooids (?), and containing green mottes, one burrow filled with
limestone clasts, amount of clasts and ooids d | green 2537misg ish-gray
~ increases upward in lower micrite; 80-95 cm above [~ mudstone that in places grades upward to very pale
“« base is lenticular bed of algally laminated 4 Mg | orange, fine-grained silistone; 3.7-4.2 is limestone
80 limestone, consists of horizontal to gently curving — containing ostracodes; 4.2-5.7 is grayish-red
laminations and tubelike concentrically laminated B mudstone containing mottles and bands of
oncolites (;; as '“Ue%hlis 13 cm in dis;meteh @ 12 | greenish-gray mudstone; 5.7 m to top is
oncolites (?) stacked like logs, micrite, oolites (?), § - g
and limestone clasts between the oncolites (7). 51 [ greenish-gray, calcaraous mudstona
—— Unit 77: Muds Light greenish gray (5GY 8/1),
78 slightly cal , massive and str
== L | highty tractured, red staining along some frac(ures Unit 1: Sandstone, fines upward (175 to 70 ). Base
77 Unit 76: siltstone and | 1 | sb| not exposed, trough crossbeds (size of roughs
Siltstone is rippled in places but generally increases upward).
i 76 | Sb | Structureless; sandstone is 140 u; top 1 m of unitis
A siltstone that grades upward to 140-u sandstone
A that is except for rippled basal 10 cm.
40— F T T T
SECTION 2 INTERVAL: 450 to 487.5 m SECTION 4 INTERVAL: 0to 50 m
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Mg
Se

16

Sf

Mg
Se

Unit 19: and
fimestone. Basal 20 cm is 90-p sandstone
containing minor cstracodes; 20-60 cm is
mudstone {?) containing ostracodes (?) and ooids
(?); 60-72 cm is micrite (?) containing ocids (?) and
ostracedes (?), bioturbated (?); 72-87 cm is
medium-gray mudstone, bioturbated (?); 87 cm to
top is calcareous mudstone, light to medium gray,
laminated in places.

Unit 18: lmerbeddsd mudstone, siltstone, and

is green; and
siltstone contains ripples and planar laminations, in
few places sandstone contains ooids.

Unit 17: Interbedded mudstone (70 percent) and
siltstone (30 percent). Mudstone is green,
mudcracked, some planar laminations but most is
structureless; silistone contains planar laminations
and ripples and commonly grades upward to
mudstone; some bioturbation in siltstone and
mudstone.

Unit 16: Sandstone, 65-130 . Basal 1 m is poorly
exposed; unit contains well-exposed ripples
throughout; lower 2.5 m also contains trough
crossbeds (?).

Unit 15: Interbedded mudstone and lesser silistone.
Mudstone is green, zones with ostracodes and
ooids, contains mudcracks (?), burrows (?), ripples,
and planar iaminations; siltstone grades upward to
mudstone in places.

Un|t14 Limestone. Basal 25 cm is limestone

Mg
Se

12

Mg

55

50

Sb

Sb

ooids (?), and Intraclasts (?);
25-90 cm above base consists of large (as much as
30 by 60 cm) domal stromatolites, between domes
are pillar-type stromatolites, ostracodes, and ooids
(?); 90 cm to 2.3 m is white to light-gray micrite, few
percent ostracodes; 2.3 m to top is green mudstone.

Unit 13: Interbedded mudstone (50 percent),
sandstone (25 percent), and siltstone (25 percent).
Sandstone is generally rippled and less than 100 p;
mudstone Is green and contains mudcracks; in
places rippled sandstone grades through rippied
siltstone to green mudstone.

Unit 12: Mudstone and lesser sandstone and lime-
stone. Basal 1.9 m is greenish-gray mudstone
containing intraclasts of yellow limestone; 1.9-2.7 m
is 125-y sandstone; 2.7-8.0 m is greenish-gray
mudstone; 8.0-8.3 is greenish-gray mudstone
containing intraclasts of stromatolite and (or}
oncolites, limestone fragments as long as 20 cm
and well rounded; 8.3-8.5 m is greenish-gray
mugdstone; 8.5-8.75 m is ostracode grainstone; 8.75
m to top is greenish-gray mudstone. NOTE: This
unit is covered along the road but is well-exposed
in a gully near the road.

Unit 11: Sandstone (80-140 y) and minor
mudstone. Base is sharp and slightly irregular;
basal 80 cm is 135-140-p sandstone, ripples (?)
and trough crossbeds; 0.8-2.5 m above base Is
90-u sandstone, ripples and trough crossbeds in
upper half; 2.5-2.7 m is 80-u sandstone; 2.7-2.9 m
is pale-yellowish-brown, calcareous mudstone
containing sand-filled burrow; 2.9 m to top 1s 130-p.
sandstone, structureless.

Unit 10: Mudstone, greenish-gray.

SECTION 4

INTERVAL: 500 100 m
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DESCRIPTION

o

Unit 25: Limestone and sandstone. Basal 15¢cm is
very light gray, chalky limestone containing
abundant coated grains in places; upper 30 cm IS
two beds of sandstone, lower sandstone is 110 y,
few millimeters thick, mudstone drapes and mud-
cracks at top, upper sandstone is 140 , IFC.

Unit 24: siltstone, and mudstone. Basal

10 cm is 70-p sandstone; 10-70 cm above base is

silty, olive-g that grades
upward to olive-gray, muddy. very coarse grained

siltstone; 90 cm to top is sandstone, 70-100 .,
, hematite stained in places.

Unit 23: Covered.
Unit 22: fines upward (300 to 125 p).

g
] =

Bl =~ I-|H
2|5

Basal 1.5 m structureless; 1.5-2.5 m contains planar
laminations and one trough crossbed; 2.5 m to top
is structureless, tar stained in places.

Unit 21: Interbedded dolostone, mudstone,
siltstone, and sandstone. Divided into subunits (top
|'to base):

(U) 17.7-18.05 m, siltstone;

(T) 16.9-17.7 m, mudstone, poorly exposed,
greenish-gray,;

(S) 16.2-16.9 m, siltstone, medium-grained,

sf
rSe

Mg

and rippled, forms resistant ledge;

(R) 13.8-16.2 m, siltstone and snale only partly

; 60 cm of well

coarse-gralned siltstone with ripples; some
outcrops and fioat of dark-brown laminated shale
and light-gray mudcracked mudstone;

(Q) 12.3-13.8 m, lower 12 cm is wave (?)-rip-
pled, medium- to coarse-grained siltstone; upper 3
cm is micrite {?) containing irregular lenses of

Se

ooids, in places micrite is laminated and rippled;
(P) 10.556-12.3 m, mudstone, shale, siltstone, and
tuft (?); basal 55 cm is yellowish mudstone; overlain
by two beds of tuff (?), lower tuff is 2-6 cm thick with
pinch-and-swell bedding, upper tuff is 2 cm thick,
both tuffs reddish yellow; tuffs overlain by fissile,

dark-gray shale and fine-grained mudstone that
grades upward to rippled siltstone; upper 20 cm of
subunit is greenish-gray shale;

(0) 9.85-10.55 m, mudstone, medium- -gray-
ish-brown, fine-grained,

{N) 9.5-9.85 m, two beds of siltstone separaied
by 5 em of finely laminated brown mudstone;

(M) 8.45-9.5 m, shale, dark-brown, laminated,
calcareous;

(L) 7.75-8.45 m, limestone (?), lower half is white
micrite (?), upper half is sandy micrite {?) containing
carbonate clasts;

(K) 6.95-7.75 m, shale and mudstone, shale i
dark brown, fissile, and slightly calcareous;
mudstone is greenish gray, silty, and rippled;

(J) 6.85-6.95 m, tuff (2), yellowish-red, silty,
pinches and swells, in few places breaks into two
beds separated by dark-brown fissile shale;

(1) 5.86—6.85 m, siltstone and mudstone, basal
70 cm is very iight gray, coarse-grained, laminated,
burrowed siltstone; upper 55 cm is dark-brown-
ish-gray, very calcareous, laminated mudstone; at
contact between siltstone and mudstone a
2-cm-thick zone contains carbonaceous debris;

(H) 5.45-5.85 m, mudstone, light-greenish-gray,
probably laminated or very thinly bedded,

(G) 4.6-5.45 m, shale, medium-brown, fissile,
basal contact gradaticnal, contains 2-cm-thick bed
of 200-p sandstone;

{F) 3.95-4.6 m, very fine grained sandstone and
coarse-grained siltstone, basal 15 cm contains
planar laminations; 15-45 cm above base of
subunit contains wave ripples and smalil (10-15 cm
wide) trough crossbeds; 45-65 cm contains wave
ripples; 65-75 cm is rippled sandstone encased in
siltstone, rhythmically scoured surface at 65 cm;

(E) 3.7-3.95 m, dolostone, kerogenous and
laminated {oil shale), weathers to paper shale,
few-centimeter-thick bed of yellow silty rock (tuff?)
in center;

(D) 1.85-3.7 m, interbedded siltstone,
mudstone, and minor very fine grained sandstone,
planar laminations and-ripples, contacts between
beds gradational;

(C) 0.55-1.85 cm, mudstone, greenlsh gray to

Se
]

dium-gray, slightly to
laminated to thinly bedded (beds as ﬂ'IICk as1 cm)

&

in places, small spots of hematite
(oxidized pyrite?);

(B) 0.2-0.55 cm, mudstone, very ||ght gray,
lower half , upper h

c
M
21 ¢

and silty, laminated (?);
(A) 0-0.2 m, shale or mudstone, dark-yel-
lowish-brown, laminated to very thinly bedded,

20|
19 | M

a

Unit 20: D and

(oil shale), top 45 cm weathers to paper shale.

SECTION 4

INTERVAL.: 100 to 150 m

Stratigraphy of Green River Formation, Uinta Basin, Utah
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Unit 29: Sandstone, divided into subunits: Unit 10: Sandstone, 100 . '
b (G) 6.8 m to top, sandstone, forms ledge, 4 Unit 9: Siltstone, ‘medlum-gralnad. Medium to dark
190-220 p, basal 1 m contains planar laminations greenish brown, in places breaks into slabs that
- and ripples; upper 1.5 m contains trough . have bioturbated bedding planes.
crosspeds; in places subunit contains convolute Unit 8: Sandstone, fines upward (135 o 90 ).
- bedding; 4 )
Sharp base, rippled.
(F) 4.10-6.8 m, sandstone, fines upward (150 to i )
- 110 p), lower 1.65 m trough crossbeded; . Unit 7: Ipterbedded siltstone (75 percgntz‘ ar}d
(E) 3.65-4.10 m, mudstone and subordinate silt- fine-gr d 1o coarse-g siltstone
q stone and basal 5cm is -grai 104 25 percsm!. Sllsipne is medium to dark brownish
ed siltstone; overlain by 8-cm-thick bed of 125-p green, medium grained, ca!careous: several
- sandstone; rest of subunit is olive-gray siltstone 4 burrows filled with finer grglned §ed:ment: )
that grades upward to olive-gray calcareous sandstone and coarse grained siltstone are rippled
- mudstone; 4 (type of ripple unknown), sandstone less than 100

. bed less than 25 cm.

Unit 6: Sandstone, fines upward {150 to 125 p).
Base sharp, ripped (?).

Unit 5: Siltstone, coarse-grained. Dark brownish
7 gray, calcareous.

Unit 4: Sandstone, fines upward (175 to 70 p).
12| Rippled, one 15-cm-thick trough crossbed.

Unit 3: Sandstone, 65 p at base, grades upward to

{D) 3.25-3.65 m, sandstone, coarsens upward
4 slightly (130 to 150 ), one 40-cm-thick set of
trough crossbeds;

i (C) 3.1-3.25 m, mudstone, olive-gray;

(B) 2.7-3.1 m, sandstone, coarsens upward

B (125 to 150 p), trough crossbeds;

(A) 0-2.7 m, sandstone, one bed, 225-265 .,
4 large-scale (> 50 cm wide) trough crossbeds and
planar laminations, base sharp and flat.

[H

1 Unit 28: b 6 very coarse grained siltstone. Rippled.

L siltstone, and sandstone. Divided into subunits: | 4 | Unit 2: Siltstone, coarse-grained. Poorly exposed,
(V) 26.3 m to top, silistone, olive-gray, | 3 | greenish brown, calcareous.

E calcareous; 2 Unit 1: Sandstone, 125 p. Three beds, bed thick-
(U) 25.4-26.3 m, mudstone, olive-gray, has KN ness (base to top): 5, 5,";0 cm; wave (?) ripples.

. fine-grained siltstone in places;
(T) 24.5-25.4 m, mudstone, medium-brown,

A i r thers white (forms SECTION 5 INTERVAL: 0to 7.6 m
prominent white band);

4 {S) 23.5-24.5 m, shale, dark-brown, fissile,

slightly calcareous, darkens toward top;

E (R) 23.2-23.5 m, shale, light-olive-gray, fissile:
(Q) 22.2-23.2 m, mudstone, light-olive-gray,

E slightly calcareous, base gradational over 10 cm;
(P) 19.0-22.2 m, dolostone, laminated and

g kerogenous (oil shale), base gradational with
underlying mudstone, paper shale in places;

h (O) 11.25-19.0 m, mudstone, dark-brown to
olive-gray, laminated, oily smell15.5-16.0 m;
“ (N) 10.85-11.25 m, mudstone, light- to
dark-gray, calcareous, siltstone lenses in places, in
-1 places laminated or rippled;
(M) 10.65-10.85 m, sandstone, 90 g, planar
b laminations (?), ripples at top (7);
(L) 10.1-10.65 m, mudstone, dark-brown at base
1754 to light-gray at top, calcareous, laminated;
(K) 9.0-10.1 m, siltstone and sandstone, basal 50|
- cm is silistone, fight-gray, medium-grained, few thin

greenish mudstone interbeds; upper 60 cm is

1 sandstone, 190 p, scours into underlying siltstone,
trough H

Ll 5 (J) 8.9-9.0 m, sandstone, 300 p, flat

intraformational clasts of siltstone and limestone;

(1) 8.4-8.9 m, siltstone, light-gray,
medium-grained;

(H) 7.5-8.4 m, limestone, chalky micrite, base
contalns clasts of green mudstone and limestone
(?) and ooids (?) and (or) ostracodes (?); scour
surfaces with lenses of ooids and limestone clasts
throughout subunit; rippled (?);

(G) 7.1-7.5 m, sandstone, 80 p, poorly sorted,
rippled; '

(F) 6.8-7.1 m, mudstone, light-olive-gray,
calcareous;

(E) 5.9-6.8 m, sandstone, 90-160 p, basal
two-thirds is structureless, upper third trough
crossbeded;

(D) 5.4-5.9 m, sandstone and siltstone, basal 35
cm Is two beds of 100-p sandstone containing
laminations (?) and ripples (?); upper 15 cm is
olive-gray siltstone;

{C) 4.7-5.4 m, mudstone, olive-gray, silty, and
calcareous, contains beds of dark-gray siltstone;

(B) 4.4-4.7 m, sandstone, light-medium-brown-
ish-gray, 70 p, calcareous, gradational base and

top;

(A) 0-4.4 m, mudstone, olive-gray, calcareous,
silty, faint laminations in places but most is
structureless, basal 10 cm fissile, dark-brown shale.

Unit 27: Sandstone, siltstone, and imestone.
Basal 30 cm is 90-p sandstone, abundant mica and
small IFC clasts at base, base of sandstone sharp;
0.3-0.8 m is micrite, abundant carbonate clasts;
0.8-1.2 m above base is sandstone, 225 i, in
places basal scour completely removes underlying
micrite and scours basal sandstone, trough
crossbeds; 1.2 m to top is coarse-grained siltstone
that grades upward to 100-p sandstone, 150-p sand
in few places, upper half of subunit is trough

and planar laminationed, with
rhythmically scoured truncations.
Unit 26: Interbedded mudstone and siltstone.
Olive-gray silty mudstone contains one 50-cm-thick
bed of brown medium-grained siltstone containing
mudstone-shale interlaminations.

T T T

SECTION 4 INTERVAL: 150 t0 172.6 m
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Unit 10: Sandstone, less than 80 p. Large ripples
{?), hummocky cross-stratification, in places top of
unit is extensively burrowed.

Unit 9: interbedded mudstone and siltstone. Poorly
exposed, siltstone is rippled and has burrows on
bedding planes.

Unit 8: Sandstone, 90-100 p. Bed thickness is 3-10
cm; wave ripples, syneresis cracks, and horizontal
burrows on bedding planes.

Unit 7: Sandstone, 200 p. Base is sharp and flat;
lenticular geometry (unit exposed on west side of
Gate Canyon); truncates interbedded mudstone,
siltstone, and sandstone (similar to units 1 to 3);
trough crossbeds (scale of trough crossbeds
decreases upward).

Unit 6: Siltstone (fine to coarse grained) and
limestone, Basal 30 cm is greenish-brown
siltstone; upper 30 cm is micrite or very calcareous
mudstone, fractured and folded, upper 1-2 cm
contains round grains (oncolites or pisolites 7).
Unit 5: Covered.

Unit 4: Interbedded sandstone, siltstone, and mud-
stone. Basal 40 cm consists of numerous thin (less
than 4 cm) 80-125-p sandstone beds,
amalgamated in places, wave (?) ripples, thin
rippled siltstone and mudstone interbeds; 40-70 cm
is greenish mudstone containing thin siltstone
interbeds; 70 cm to top is 140-160 p rippled
sandstone, thin (2-5 cm) beds.

Unit 3: Interbedded mudstone (65 percent) and
coarse-grained siltstone to very fine-grained
sandstone (35 percent). Mudstone is medium to
dark greenish gray to brown; siltstone and
sandstone are muddy, rippled, and laminated; beds
laterally continuous over outcrop.

Unit 2: Sandstone, siltstone, and mudstone. Basal
10 cm is fine-grained siltstone; 10-20 cm above
base is very fine grained sandstone, wave (?)
ripples; 20-65 cm is laminated, greenish-brown,
silty mudstone containing several 5-mm-wide
vertical burrows, one 5-10-cm-thick, 100-p,
wave-rippled sandstone, and several thinner
sandstone and siltstone beds; 85 cm to top is thinly

g
and green mudstone, wave rippled.

Unit 1: Interbedded slitstone and subordinate sand-
stone. Siltstone is fine grained, slightly calcareous,
laminated in places; three sandstone beds in unit
(base to top): 10-cm bed of 125- p sandstone;
20-cm unit composed of two 10-cm beds of 100-p.
sandstone; and a 3-cm bed of 90-u sandstone; all
sandstone beds contain wave ripples and have
sharp tops and bases, lower two sandstone beds
are laterally continuous.

SECTION 6

INTERVAL:0t0 11.7 m
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!
! Unit 34: Mud: ish gray, in
b = places, weathers into small angular fragments.
] 42
1 Unit 33: Siltstone, coarse-grained. Structureless.
4 = Unit 32: Mudstone, green.
Unit 31: 110 . Sharp base, poorly
1 < exposed.
454 == Unit 30: Lil Mainly ar
s 41 | Sb | base sharp,10 cm of basal scour; contains ripples,
4 planar laminations, and hummocky
~/ —_ cross-stratification; limestone is sandy, amount of

sand increases upward; upper third of unit consists
i and

of il
(less than 130 p).

Unit 29: Sandstone, 115 p. Base sharp, 5-6 cm of
basal scour, top sharp, rippled (type unknown).

Unit 28: Sandstone. Four beds (base to top): (1) 10
cm, structureless, 110 p, (2) 5 cm, structureless,
110 p, (3) 55 cm, 110-u sandstone that grades
through siltstone to 5 cm of green mudstone,
structureless, (4) 40 cm, 150-p sandstone at base,
most is 70 y, rippled at top.

Unit 27: Mudstone, fine-grained. Greenish gray,
slightly calcareous.

Unit 26: Sandstone, fines upward (130 10 70 p).
Ripples (?) and planar laminations (?), top sharp.
Unit 25: Interbedded mudstone and siltstone.
Mudstone is pale red (10R 6/2), breaks along
planes parallel with bedding (laminations?),
siltstone interbeds in places.

Unit 24: Siltstone. Relatively sharp base and top.
Unit 23: Limestone. Dark-gray micrite containing
ostracodes.

Unit 22: Siltstone. Gradational with unit 21, sharp
top, contains ostracodes.

Unit 21: Li O

Unit 20: M Green, poorly exposed.

Unit 19: Sandstone, 100 p. Sharp base, wave (?)
ripples.

Unit 18: A ish-gray (5GY 6/1).

Unit 17: Li Mainly grail

base sharp and slightly scoured, top sharp; 10-35
cm above base thin siltstone interbeds; 20-35 cm
above base harizontally laminated; top 15 cm
mainly faint ripples in places.

Unit 16: MISSING, SKIP IN NUMBERING.
Unit 15: Mainly covered. Beneath unit 16 is green

overlain by 15-cm-thick bed of silty
limestone or very calcareous siltstone.

Unit 14: Sandstone, 90 p. Wave ripples, burrows
(?) on some bedding planes.

Unit 13: Mainly covered, top 35 cm is friable 65-p
sandstone that grades to unit 14. Sandstone
massive and structureless.

Unit 12: d. Base

00

g)
gradational over 10 cm with underlying red
mudstone, rippled (?).

Unit 11: Covered. Red mudstone crops out
beneath unit 12.

Unit 10: Sandstone, 100 p. Base and top sharp
and irregular (0-5 cm of relief), faint ripples.

Unit 9: Covered. Green mudstone crops out
beneath unit 10.

Unit 8: Sandstone, 90 p. Well-exposed wave
ripples {(wave ripples have chevrons, bidirectional
cross laminations, bundled upbuilding, and
irreguiar and y ripple-set darl

Unit 7: Covered. Red soil suggests unit is red

Unit 6: Sandstone, 65 p. Rippled, base fairly sharp,
breaks into thin wavy plates.

Unit 5: Covered. Deep soil, red mudstone cropping
out beneath unit 6 and red color of soil suggest unit
is red mudstone.

Unit 4: li and
green mudstone. Basal 1.5 m is mainly 100- rip-

ES

pled sparse to
and thin interbeds, base is

limestone, amount of ostracodes decreases up-
ward; 1.5-1.7 m is green mudstone; 1.7 m o top is
rippled (current ?) ostracode limestone containing
ooids (?) and less than 5 parcent sand (greater
than 125 p).

Unit 3: Covered. Some green mudstone
fragments on surface.

Unit 2: Sandstone,100 p. Base grades upward to
finer grained sandstone, top sharp.

Unit 1: Covered. Fragments of mudcracked red
mi ne at base.

Stratigraphy of Green River Formation, Uinta Basin, Utah
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Unit 50: Sandstone, 100 . Base contains sole
marks, load and tool marks or fiutes;
56 | Se | Il-exposed ripples.

55 | Mg

53 | Mg

52 | Sb

49

5

Unit 49: Mainly covered. One outcrop of purplish
gray mudstone; one thin bed of very fine grained
rippled sandstone 1 m below top; 35-cm-thick bed
of greenish-gray mudstone crops out beneath unit
50.

Unit 48: Sandstone, coarsens upward (65 to 110
u). Base sharp and somewhat irregular, abundant
current ripples {linguoid ripples exposed at top of
unit) and lesser trough crossbeds.

Unit 47: Mainly covered. One 20-cm-thick bed of
110-p sandstone and green mudstone crops out
beneath unit 48.

Unit 46: Sandstone,100-120 p. Complex
interlensing of sandstone and lesser ostracode

i and i d of i

i | beds di ostra-
code and intraclast-rich zones generally trough
shaped and more abundant in lower half of unit;
upper half contains trough crossbeds, ripples, and
some small channels; unit thickens toward east.

Unit 45: Limestone. Basal 20 cm is sandy ostra-
code grainstone; most of unit is dark-yellowish-
orange micrite, minor ostracodes and ooids (?).

Unit 44: Partly exposed interval of sandstone,
mudstone, and siltstone. Interval is 60 percent
covered; 2.4-3.5 m above base is 1.1-m-thick bed
of 90-p i possible I-scal
(20-30 cm diameter) low-amplitude trough
crossbeds; 3.7-4.7 m is 85-100-p sandstone
ripples and small-scale (20-30 cm
diameter) trough crossbeds (?), overlies green
mudstone; 5.7-6 m is very coarse grained siltstone
overlying green mudstone; 6.7-7.45 m is rippled
60-80-p. lying green mud:

Unit 43: Sandstone, 120-130 . Sharp and almost
fiat base; most of unit contains large-scale (as
much as 2 m In diameter) trough crossbeds and
large-scale soft sediment deformation; current
ripples at base and in top 50 cm of unit.
Unit 42: Mainly covered. Four or five thin (less than
40 cm thick) outcrops of rippled (in places)
fine-grained sandstone; 40-cm-thick interval of

dded fine-grained sandstone and

48 | Sb

5

47

46 [ &

0

45| L

greenish-gray mudstone crops out beneath unit 43.

Unit 41: Sandstone, 120-130 p. Planar
laminations, trough crossbeds, and some ripples.

Unit 40: Covered. Greenish-gray mudstone and
fissile medium-grained siltstone beneath soil.

Unit 39: Sandstone, 110-150 p. Basal 80 cm
contains planar laminations that have parting
lineations; 80 cm-1.75 m above base contains
trough crossbeds, ripples, and some planar
laminations; upper 1.95 m contains
three-dimensional current ripples, some climbing
ripples, and trough crossbeds.

Unit 38: Mainly covered. Unit forms bench between
ledges formed by units 37 and 39, bench covered
by sandy sail and large sandstone blocks from unit
39; one 25-cm-thick outcrop of wave-rippled 75-u
sandstone in center; faminated very coarse-grained
siltstone and green mudstone crops out beneath
unit 39 in places.

Unit 37: 100-160 p. Base sharp, tool

1

60

55+

>

>

(

SO

AN

431 8b

marks and load structures; massive except for one
distinct 20-cm-thick bed about 2 m above base that
contains soft-sedi i pened
foresets on trough crossbeds) and one distinct
25-cm-thick bed at top that contains ripples and a
few trough crossbeds.

Unit 36: dl green

and i Beds are lenti and
contain local concentrations of carbonized wood
and (or) small clasts of sandstone and limestone.
Unit consists of (base to top): (1) 0-35 cm, green
mudstone; (2) 35-55 cm, 70-p sandstone, cuts
steep-sided channel into underlying subunit,
structureless; (3) 55-90 cm, interbedded 70-130-
sandstone, some beds contain ostracodes and
small clasts, rippled, top 10 em contains planar
laminations; (4) 90 cm to top, green mudstone.

Unit 35: Limestone and sandstone. Sandy ostra-
code limestone containing small {not greater than 3
cm) clasts (very light gray, moderaiely calcareous)
at base; grades upward through mix of sand and
ostracodes te 65-p sandstone containing ostra-
codes at top; trough crossbeds or scours through-
out; linguoid ripples at top of unit. Unit grades
laterally into interval consisting of complex mix of
sand and ostracodes having no vartical trends.

SECTION 7

INTERVAL: 5010 100 m
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15l

O

Unit 64: Sandstone, 90 p. Rippled, sparse to
abundant clasts in upper half.

Unit 63: Covered. Abundant green mudstone

61

Ex8

dl

xBO Sf

59

Unit 62: Sandstone, fines upward (190 to 125 ).
Base sharp, 50 cm of basal scour; unit contains
trough crossbeds, seme troughs have
oversteepened crossbeds; in many places

i Y are not well d

Unit 61: Mainly covered. Thick soil and abundant
fioat, sparse fo abundant fragments of green and
subordinate red mudstone over slope; 2.6 m above
base is purple mudstone; 3.9-4.65 m above base
are two beds of rippled (?) 70-p sandstone;
7.5-11.3 m are red mudstone fragments; 11.55-12.1
m is very coarse grained siltstone; 12.5 m above
base is outcrop of rippled 125-u sandstone; 13 m
above base is outcrop of green mudstone.

Unit 60: Sandstone, 125-155 p. Sharp and flat
base, trough crossbeds and lesser ripples.

Unit 59: Mainly covered. Thick soll and abundant
talus, abundant fragments of green mudstone; two
beds of ostracode limestone and micrite (?) in
center of unit; friable very fine grained sandstone
crops out beneath unit 60.

Unit 58: Sandstone, most of unit is 120-150 p,
upper 2m s 110 . Probably \?o_mpnsite

Imen;al IFC zones and multiple intemal scoured
ind sand;

al

tacts. Most of unit contains planar
with low-angle truncaticns and lesser trough
crossbeds and ripples, few log impressions; basal
3 m exhibit lateral-accretion bedding, beds dip

dipping beds sep! oy

green mudstone, sandstones downlap channel
base and truncate green mudstones downdip;

>
>

(

1o
(

100

b
I

] L;C
W

(

I

>

/

beds are 50-120 cm thick and contain
scaltered IFC, trough crossbeds, and planar
laminations; top 2 m of unit is rippled 110-y
sandstone.

Unit §7: Mainly covered. Beneath unit 58 is
50-cm-thick interval of interbedded siltstone,
sandstone, and green mudstone.

Unit 56: Sandstone, 70-150 p. Base is gradational
over 10 cm with underlying green mudstone;
composed of four or five sandstone beds
containing ripples and wavy planar iaminations;
sandstone-sandstone contacts are sharp.

Unit 55: Covered. Green soil and green
mudstone chips suggest unit is green mudstone.
Unit 54: Sandstone, 100 p. Gradational base,
rippled (7).
Unit 53: Covered. Green soil and abundant green

g and green beneath
unit 54 suggests unit consist of greenish-gray
mudstone.
Unit 52: Sandstone, 100-110 . Few thin mudstone
interbeds; numerous stacked and mutually

ing lenti 10-15 ide sandbodies;

abundant ripples, some trough crossbeds and
dipping planar laminations (concordant channel fill
?).

Unit 51:

and green

4 ,MB_ mudstone. Bed thickness 20 cm or less;
57 sandstones 65 , rippled, lenticular.
T T
SECTION 7 INTERVAL: 100 to 150
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SANDSTONE
(microns)
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20

o
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DESCRIPTION

195

G)O'SH & CARB

-

Umt 87: ansstena . S!hy micrite (?),
d to ly silty, very IS,
cormmonly breaks into lhm wavy p|ates

88

Unit 86: 140 p. Structureless.
Unit 85: Sandstone, green mudstone, and lime-
stone. Lower two-thirds is 140-p rippled
sandstone bed thickness iess than 2 cm,

g and partings

Ff|®

79

and sy is cracks; upper third is limestone

containing ostracodes, 0oids, few coated grains,

and 120-130-p sand.

Unit 64: Mainly covered. Abundant green
and green

beneath
unit 85.

Unit 83: Sandstone, 100 ». Rippled (?).

Unit 82: Mudstone. Greenish gray, poorly exposed.
Unit 81: Sandstone, mainly 150 p, top 20 cm is 80
n. Most structureless except for ripples (7) in top 20
cm; abundant ostracodes, coids (?) and other
carbonate grains in places; one fragment of algally
faminated limestone

Unit 80: Interbedded sandstone (less than 100 ) ,
siltstone, and green mudstone (15 percent).
Syneresis cracks on bedding planes .

Unit 79: Covered.

Unit 78: Limestone. Lower half consists of large (as
much as 60 cm high by 100 cm wide) domal
stromatolites; upper half consists of pillar-type
stromatolites.

Unit 77: Li Mainly i

minor ooids (7) and algal laminations, ripples and
trough top 30 cm is siltstone (?)

78

77

76

75

containing ostracodes.

Unit 76: Limestone, siltstone, and sandstone.
Overall unit coarsens upward; basal 20 cm is
ostracode grainstone; 20-50 cm is interbedded
siltstone and ooid limestone, rippled (?); 50 cm to
top is thinly interbedded rippled very fine grained
sandstone and coarse-grained siltstone.

Unit 75: Interbedded sandstone (less than 100 p)
(80 percent) and green mudstone (20 percent).
Sandstone beds are as thick as 40 cm, sandstone
generally structureless, some ripples and planar
laminations (?), some beds have thin streaks of
green ; green beds U
less than 15 cm thick.

Unit 74: 90-125 . Base dips 15 °

74

WNW (285°) ripples and planar Iamlnanons with

parallel with base of unit In places), and munor
trough cross beds.

Unit 73: Covered. Abundant green mudstone

73

g and green beneath unit 74.

Unit 72: Limestone. Ostracode grainstone, sharp
base and top, in place base has small pillar-type
stromatolites.

Unit 71: Siltstone, coarse-grained. Rippled, poorly
exposed.

Unit 70: Sandstone, fines upward (160 to 110 p).
Base sharp, scours all of unit 69 and top of unit 68
in places. Consists of two subunits: (1) basal lag
deposit O 1o few meters thick, small to large {as
much as 40 cm in diameter) angular fragments of

70

from unit 69, IFC as multiple lenses,
matrix of well-sorted 160-p. sand with yellowish
patches (weathered ostracodes ?), planar
laminations (?) with low-angle truncations and
ripples; (2) upper zone of 120-110- sandstone, 2
to 4 m thick, lateral-accretion bedding cuts through
subunit 1 and into unit 68 downdip, multiple
internal scours and ripples (wave?), thin green
mudstone interbed and thin IFC lens near top.

69

68

Se

Unit 69: L Basal 1.0 m is ostracode
grainstone; top 40 cm is silty micrite (?) containing
ostracodes.

Unit 68: Sandstone and siltstone. Basal 60 cm is

rippled sandstone (100-130 p); top 1 m consists of
siltstone and very fine grained

150

67

66

65

sandstone and one green mudstone bed.
Unit 67: Mainly covered. Similar to unit 65.

Unit 68: Siltstone and limestone. Lower half mainly
thin bedded siltstone; upper half mainly ostracode
grainstone.

Unit 65: Mainly covered. Numerous thin outcrops
of rippled siltstone and ostracode limestone, com-
plete gradation from siltstone with no ostracodes
through ostracode-rich siltstone and silty ostracode
limestone to silt-poor limestone; amount of
ostracodes increase upward in unit.

SECTION 7

INTERVAL: 150 t0 200 m

2 LTHOLOGY el
S SANDSTONE £ &)
§ b = (microns) Z s O DESCRIPTION
o 8. 8 8 P3| <
5 = ne2 ] 8 Z|w
25 . 1 1 11 L
96 Unit 96: Mainly covered. Slope covered with soil
b and talus; few thin outcrops of ostracode limestone
near base.
o
245 oo

94 | Mg

Unit 95: Li Piliar-type and a
few very small domal stromatolites near base,
sparse to abundant ostracodes.

Unit 94: Mainly covered. Scattered fragments of
green mudstone and a few very thin outcrops of
siltstone.

Unit 93: fines upward (140 to 125 p).

93 | Se

g - [%|
i
|-

. Mg
230{ < © © Se
- |
1
]
| I
|
i 1
I
{0
i Mg
225 \
| =1
I
] |
¥
I
4 |
i i
[E—
i E— # 53]
T i
1
9 1
1]
- 1
]
- :
!
215 !
1o Mg
1
« 1
1
. i
]
T /
2101 ': L
- ] /\
1
1
- 1
_ i
; Vg
4 I
1
205 1
1
]

Base sharp and fiat, small-scale trough crossbeds,
ripples and minor soft-sediment deformation.

Unit 92: Mainly covered. Abundant fragments of
greenish-gray mudstone; 6.0-6.3 m above base is
rippled 100-p sandstone; 15.8-16.35 m is
structureless 95-i sandstone; 16.8-17.0 m is
structureless 90 p sandstone; 20.8-20.95 is micrite
(?) containing few ostracodes (?); at 24.5 m is thin
greenish-gray mudstone; 26.2-27.1 m is
20-cm-thick, rippled, very coarse grained siltstone
overlain by 125-150 p sandstone containing
abundant ostracodes and ooids; beneath unit 93 is
15-cm-thick bed of greenish-gray mudstone
overlain by 85-cm-thick bed of very calcareous
fine-grained sittstone-mudstone or micrite.

Unit 91: Sandstone, 110-135 p. Base sharp and
flat, well-exposed ripples throughout; 50 cm above
base wavy planar laminations are overlain by wave
{?) ripples; ripples near top probably are current
ripples.

UNIT 90: MISSING, NUMBER SKIPPED.

Unit 89: Limestone, sandstone, and green
mudstone. Basal 75 cm is micrite (?), light-gray,
fine-grained; 75-115 cm is green mudstone, one
thin bed of very fine grained sandstone and one
bed of silty micrite (?); 115-235 cm Is 1-m-thick bed
of silty micrite (?) containing ostracodes and ooids
(?) overlain by limestone composed of coated
grains and limestone iFC (including some with
algal laminations) overlain by 5-cm-thick bed of
wave (?)-rippled very fine grained sandstone
containing ostracodes (?); top 45 cm is laminated
green mudstone.

Unit 88: Mainly covered. Green mudstone crops
out beneath unit 89.

SECTION7

INTERVAL: 200 10 250 m
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g LITHOLOGY &l o 2 LITHOLOGY &l o
SANDSTONE = g Wt < SANDSTONE o w
S % £ (meons) E3IGC DESCRIPTION O & L (midrons) 3|5 DESCRIPTION
o 9.2 g 8 P33l < <3 7 “2 2 S 2 5
% S 2382 & 8 Zzju (:/:7 S ne2 ] & Z
‘I'74L A —l B — 35 1 1 1 11 1 1
1 Sd
- | ~
1 ia
o 1
1
1
J 1 Mg J
1
- H 4 =
!
1 s
4L E l Se E
4 1 A -
1
{1 Vo ]
1 L P
1 - Unit 106: Mainly covered. Light-grayish soil, few
A A thin outcrops of light-gray, calcareous,
Sb 340 coarse-grained siltstone, finer grained,
~ ~ 7 s 108 light y siltstone or and
b . medlum—brown shgntiy calcareous siltstone or
1 == ; brown lamis crops out
1 H 1 beneath unit 107.
4 ! — Unit 105: Interbedded siltstone, mudstone, and
i limestone. Basal 16 cm is siltstone that is coarse
4 | 4 grained and contains planar laminations; 16-27 cm
: is covered; 27-1083 is light-olive-gray, calcareous,
' 335 massive mudstone that grades upward to
) Mg laminated, silty mudstone; 103-130 cm is
] ! E = calcareous, very coarse grained siltstone
; containing wavy planar laminations and ripples (?),
B ) k| top surfaces of some beds appear hummocky, and
' exhibits syneresis cracks; 130 cm to top is sandy
B : 4 limestone composed of ooids with sand nuclei.
| ! JES@?.-T_: A S| =~ Unit 104: Covered.
I — 105| 1 | ynit 103: D Laminated and
280 | Pw————— (oil shale), light-bluish-gray weathered color, very
(00, LT Unit 98: Poorly exposed interval. 1.1-1.65m dark gray fresh color, slight oily smell, weathers into
X above base is ostracode grainstone; 1.65-3.3 m -{ 104 thin slabs (but not paper shale).
\ ! A :
i is poarly exposed interval of very light gray silty Unit 102: Mainly covered. Unit forms slope with
4 | micrite or calcareous siltstone; 3.3-8.1 mis g : >
h soil and dant green mud: o [TosiToY thick cover of light-gray soll, three thin outcrops
18 A L fragments; 9.8-11.4 m is silty micrite (?) 1 (base to top): (1) several thin (less than 5 cm) beds
' containing green mudstone partings and thin e of lenticular, rippled 12;:09:5"‘38'0"3 (22)‘:;) :o:ds
4 interbeds, and ostracodes and wave ripples (?), -
: breaks into thin slabs, near top is a grsen (?). rippled; (3) 5—cm<thlck bed of ostracode
i bed with and 1 325 —_— o0 g g larger grains.
! (?); 11.4-19.6 m above base is poorly exposed 102
E 1 98 green mudstone; 19.6-19.95 is rippled ostracode E Unit 101: Sandstone, 105-150 p. Unit consists of
' limestone containing ooids (?); 19.95-21.8 m is £ three beds separated by covered intervals (base to
R : poorly exposed interval of green mudstone; at E top): (1) 15-cm-thick, 150-y, numerous small yeliow
\ Mg 21 .8 m above t:!ase of unit is a thin outcrop of grains (0oids ?); (2) 20-cm-thick, 105 p; (3)
4 I of coated grains, 8-cm-thick, 130 p. All three beds contain poorly
1 green mudstone interbeds and partings, and 101{Se d ripples (7).
1
green
T ' 22.1-31.4mis poorly exposed green mudstone; Unit 100: Sandstone, fines upward (175 to 150 p).
' 31.4-33.6 m is sandstone, 150-125 g, lenticular Base is sharp and dips about 5 ° toward N. 30° E.
' geometry, channeled base, wide (2.5 m+) 100 Se | truncating unit 99, base generally lacks lag
4 ! channels within sandstone, ripples, trough depoasits but in one place contains large {as much
ippl
N 1 (?), some soft-sedi i e Bad 30 by 15 by 15 cm) angular limestone blocks
1o v L |33 6-35.5 m is poorly exposed green mudstone; =1 from top of unit 99; tmugh crossbeds ahundant
e~ 35.5-36.2 m is sandstone, 130-140 p, lenticular Mg | small- to larg
J [ geometry, lateral-accretion bedding ( beds dip 20° 99 & thin green mud: i near
NE.), rippled, soft-sediment deformation in lower Se top.
| half; 36.2 m to top green mudstone fragments on {
] |1 slope, no outcrops. ' Unit 99: green
[ 315 ! silistone, and limestone. Bed thickness iess than
H . 80 cm, contacts ly flat
g i b ' and sharp; siltstone very coarse grained and
! | rippled; grain size of sandstones as much as 160 p;
4 ! My b ) in places top of unit 99 consists of a 35-cm-thick
1 ' bed of ooid grainstone.
. : h |
1 | 1
b - — :
1
1
! Se 310 |
1
B =i - ] !
]
E b ! 98 (Mg
Unit 97: Li Basal 20 cm is very light gray !
. A1 micrite; 20-40 cm is rippled cstrawde grainstone b :
P 97| L ining minor and fish !
e o scales {") 40 cm to top is rippled (?) ostracode 1 ]
grainstone. |
255 305 :
N - !
'
1
4 T 1
'
- - I
f
1
1 T 1
1
250f———r 1 300 ———T 7
SECTION7  INTERVAL: 25010300 m SECTION7  INTERVAL: 300 t0 350 m
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&  LTHoLoGY al .,
Ry SANDSTONE =)
v (microns) =53 K] DESCRIPTION
s 4 a2 g 8 P33
T 3 a8s 8 8 | Zuw
1 L 1 | 1 1
395
Unit 114: Sandstone, fines upward (280 10 170 p).
1 114] Se| Planar with parting
390
1 113 Unit 113: Covered.
385
12 | Unit 112: D
(oil shale), upper half weathers bu paper shale.
380
111 Unit 111: Covered.
Unit 110: Mudstone and dolostone. Unit crops out
T beneath large sandsmne blook basa| 60cmis
slightly
375 10| 1b calcareous; 60-130 cm is laminated, kerogenous
do!cstone (oit shale); 130 cm to top is
1 All three
subunits contain numerous thin (less than 15 mm)
T streaks of yellowish silty rock (tuffs 7).
b Unit 109: Malnly covered. Greenish-gray
370 mudstone in hole dug in center of unit; beneath
109 talus block near base of unit a 25-cm-thick bed of
R light-brown calcareous mudstone grades upward
into laminated, kerogenous dolostone ( oil shale).
= )
365
T 108 Unit 108: Covered. Thick soil, no outcrops.
360
- 108
35571 v
NS
i ~ Unit 107: Sandstone, 175-300 1 (no grain size
-1 trend) Base sharp and scours 20 cm or more into
~ 107{ Sd
4 o (scme are almost 1 m high by 3+m wlde) trough
crossbeds, in few places cross laminations are
4 A oversteepened.
350 +——=———+————
SECTION 7 INTERVAL: 35010 392.9 m

LITHOLOGY
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g D
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1 1
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100

UNIT
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FACIES
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©
L
-

DESCRIPTION

|

50/\?0

3
-4
@

Unit 17: Mudstone and siltstone. Gray, moderately
calcareous top 20 cm is rippled (7) siltstone
debris and y h

grains (carbonate?).

Unit 16: Limestone. Two beds of hard, gray micrite
or fine-grained caicareous mudstone separated by
7.5-cmthick bed of dark-brown, fissile, calcareous
shale; limestone beds have sharp bases.

Unit 15: leestone Type unoenam may be

gralns oontams minor ustraoodes
Unit 14: Dolostone. Dark-gray, some zones
kerogenous (oil shale).

Unit 13: Limestone. Silty micrite (?), contains
ooids, and li intraclasts; top

w
@

5-10 cm is ostracode grainstone, ostracodes
probably are coated.

Unit 12: Covered.
Unit 11: 80-100 p. Basal 1.0 m only

Mg

Mr

Se

partly wave ripples, several trough
crossbeds near top.

Unit 10: Covered.

Unit 9: Sandstone, 95-110 p. Base sharp and
scoured; planar and wavy planar laminations,
ripples, and trough crossbeds (25-30 percent); top
50 cm contains well-exposed ripples.

Unit 8: Mainly covered. Green mudstone crops out
beneath unit 8, scattered fragments of red and
green mudstone on surface.

Unit 7: Sandstone, 80-105 p. Base sharp, 1 m of
scour; few small zones with intraclasts;
poorly
probably mamly trough crossbeds or small
channels; top 1.0 m has abundant ripples.

Unit6: jed siltstone,

and minor limestone. Mudstone is green, gray, and
purple and exhibits lateral and vertical color
transitions; sandstone has sharp and fiat to scoured
bases and is structureless, less than 125 p; sand-
stone thickens and thins, tops of beds are sharp
and fiat, in one place scour cuts into top of sand-
stone bed that is filled with green mudstone; in
places sandstone contains ostracodes and (or)
bone fragments; siltstone beds have irregular and
gradational (into mudstone) bases and tops, most
siltstone beds are structureless; few thin ostracode
limestone beds are wavy planar laminationed and
rippled.

Unit 5: Limestone. Base sharp, 20 cm of scour,
rb clasts i size 4-5 cm

most less than 2 cm) and ostracodes; grades

upward into silty micrite (?); top 10 cm of unit is

domal- and pillar-type aigal stromatotites (?).

Unit 4: Li Micrite, medi

to dark-gray, malnly poorly exposed, small
carbonized twigs in places, few ostracedes, splits
into thin plates suggesting rock is laminated.

Unit 3: Limestone. Base sharp, a few centimeters of}
scour; basal 70 ¢m is ostracode gralnstone, upper
contact gradational; 70-155 cm is yellow silty
micrite; 155 em to top Is coid grainstone, ooids oval
due to ostracode nuclei, base of subunit sharp, in
few places ooids supported by matrix of brown
micrite.

Unit 2: Mainly covered. Several thin sandstone
beds crop out, greenish-gray soil suggests interval
is mainly green or gray mudstone; 50-cm-thick
sandstone consisting of three 15-cm-thick beds
separated by thin greenish gray mudstone beds
crops out beneath unit 2.

Unit 1: Coarsens upward, rippled.

o5

SECTION 8

INTERVAL: 0 to 50 meters

Stratigraphy of Green River Formation, Uinta Basin, Utah
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g LITHOLOGY & o ?‘2’ LITHOLOGY g
SANDSTONE o W SANDSTONE & | i
S b (miony [ 39 DESCRIPTION G k& (mkom) 2 39 DESCRIPTION
o o o o o o o o
T — o o - o S w
N I i i ol ? 2 28 T T |2
Mg | Unit 47: Sandstone, 90-110 p. Abundant A
54 | Se | well-exp fiow ripples. | P
Unit 48: and li 67 | Se| Unit 67: Siltstone, rippled.
Basal 20 cm is greenish-gray mudstone containing | £ &
53 | Sp | Ostracades; 20-40 cm is greenish-gray mudstone;
40-80 cm is hard gray micrite (?); 80 ¢m to top is g
fissile greenish-gray siltstone or mudstone.
Unit 45: i and N
Mg | Base of unit sharp and slightly scours unit 43; unit 66 Unit 66: Covered.
52 | g | consists of three beds of ostracode grainstone 145 od
separated by thin (less than 5 cm) beds of Unit 65: Sandstone, 125-145 p. Base covered.
(51 'é ish-gray li i ions of Numerous iregular intervals containing IFC. Fish
Se gastropods on top surface of unit. scales and bone above base;
50 " ) beds are 30-50 cm thick, amalgamated in places,
9 | se Unit 44: Interbedded greenish-gray mudstone and and P by | lar, thin, green
{70 p). beds . 65 | Sb d: mtemal tr i log ~
Unit 43: L Mainly impressions, trough crossbeds, ripples, HCS (?),
48 i ing 10- X
Mg 8-cm-thick bed of green mudstone 20 6m above and intervals containing 10-15 percent ostracodes
base; 5-cm-thick bed of interlaminated green
I 47 | Sf| mudstone and limestone 30 cm above base. ! Mg
Unit 42: Cow_lered. Minor green mudstone crops out + :
lo S 46 l:]err:;::h ;mt:s::. S sighty (95 J :I/‘ 64 Unit 84: Mainly covered. Red mudstone under thin
25 ] Mg| Unit 41: Sandstone, coarsens upward slightly ( b soil cover; 40-cm-thick bed of 70-1 rippied
i s |t 105 ). Sharp base, 10-15 cm of scour, 4 ' M | Sandstone; top 1.0 m is green mudstone.
44 | | | carbonate grains at base; basal 75 cm contalns ' 4
j A planar laminations with i gl J H
43 75-90 cm contains wave ripples (?); 95-135 cm 1
854 1 contains current and climbing ripples; 135-155 cm 135 H
is green mudstone; 155 cm to top contains current "
i ripples. J Unit 63: Sandstone, 100 y. Base sharp, 20-30 cm
Unit 40: Mudstone. Lower half green and purple; A A of basal scour; rippled throughout; thins toward east|
_ 42 upper half fissile green mudstone to shale. 4 where it contains several thin greenish-gray o
. : ne i and is partially truncated
| Unit 39: Sandstone, 70 t. Rippled In places. | 63 | Sb| qudstone intarbeds and o paraly hedding.
l.!ni! 38: Interbedded greenish-gray mudstone and A
siltstone. Contacts between mudstone and 4 A Unit 62: Interbedded mudstone (40 percent) and
siltstone beds are gradational, silistone breaks into A sandstone-siltstone (60 percent). Sand-
-thi i i ) . o .
s LSA-cm thick plates with syneresis cracks (?). 130 A 2?;:—:::?;13 bsm:ggti ngtims :'I]Z;s :;?12
nit 37: ne and sandstone. lium-grain, st
41 | Sb| unit 37: Sittstone and sandstone. Medi ined YA N bod 320m, one
siltstone grades upward t0 90-p structureless b g beds
sandstone, silistone breaks into thin wavy plates. - 62 S& wavy ﬁ;‘:ﬂ:ﬁ;ﬁé:&c'ﬁ?% :rl;‘rgt:?g rlpples),
Unit 36: Mainly covered. Few-centimeter-thick ex- 1 < ° structureless, sharp and flat bases and tops ;
posure of g ish-gray mudstone beneath unit 36. B 8 T is greenish gray.
Mg 10 6
40 e Unit 35: Sandstone, 110-140 p. Base sharp, 21 A7 ] 59 | Se | Unit 61: Limestone and mudstone. Mainly
scours units 33 and 32 and part of 31, basal scour lhat grades upward to green
139 | irregular and contains IFC, ostracodes (as much as 125 and
50 percent of rock), and scattered twig and log ooids and some bone fragments, and that grades
Mg| impressi i Y downward to sifty micrite (?) contalning abundant
38 | & | obscured by weathering, mainly trough crossbeds W ostracodes and ooids in places.
Se | with ripples (?) and planar laminations (?). J Unit 60: Mudstone, greenish gray.
37 Unit 34: Mudstone, greenish gray. _ Unit 59: Sandstone, 130 p. Rippled (?).
Unit 33: Sandstone, 70-80 p. Transitiona! with unit Uni)t b5:d Mafinpl( covered. Seve:jal ;t;in (\fss than ':0
32, few ostracodes in transition zone. B cm S of siltstone; green and red soil sugges!
36 ; unit is mainly green angd red mudstone. %
Unit 32: Mudstone, greenish gray. 120
Unit 31: Li fo) i base is Unit 57: Sandstone, 80-90 y. Several thin green
sharp and irregular. 58 mudstona intet . At base of unit sandstone
W beds dip 13° N. 60° E. suggesting lateral-accretion
Unit 30: Mudstone. Greenish gray, sharp contacts. - tgeddinq; planar and wavy planar laminations and
Unit 29: Sandstone, slltstone, and shale. Basal 2 i fipples (wave or combined fiow).
cm is 100- sandstone that grades upward through == Unit 56: Covered. Greenish-gray soil and
35 | b | Siltstone to light-gray, very fissile shale (paper ] fragments of greenish-gray and ";'"01' “?f‘h
shale) that contains scattered carbonized twig and mudstone suggest unit consists of greenish gray
leaf impressions. 115 — and red
Unit 28: Sandstone. Grades upward from unit 26 Unit 55: Sandstone, 60-70 u Rippled, greenish.
through brownish siltstone to brown 90-. e Unit 54: and
structureless sandstone that contains siftstone. e b
carponaceous debris at top, upper contact sharp. E
Lo op Ppe s e | Unit 53: Sandstone, generally 90-100 p, some
Unit 27: gray. 4 zones 150 p. Base ifregular; thin lenticular beds of
34 [Mg| it 26: siltstone and green mudstone and IFC at and above base;
33 | Se | TWo beds of sitstone-sandstone separated by the 90-100- sandstone is
3 (98 | aem thick g fower bed is rippled and 150-i sandstone is trough crossbeded.
30 cmithick, gradational with underlying Unit 52: Interbedded sandstone (62-90 p) and
mudstone, grades upward t0100-p sandstone, lesser siltstone, green mudstone, and ooid
32 | Mg} upper contact sharp; upper bed is 18-cm-thick, 57 | sp| imestone. Sandstone beds thicken and thin
medium-grained siltstone. 7 laterally; sandstone rippled and structureless;
37+ Unit 25: Mudstone, greenish gray. sandstone contains small channels in places.
— Unit 24: Sandstone, 70-80 i Sharp base, ripples Unit 51: Li O contact
| 28 ] ang wavy planar laminations (7). with unit 50 gradational from greenish-gray
—Z Unit 23: Mudstone, green. C 3)"0"9 ¥ ¥ n paioes unit
:‘r'::‘ 22: Sandstong, 60 . Base sham and 51 and overlying units are truncated by channels
gular, rippled. . d
25 | Mg " . filled with g gray and
| & | Unit21: Mudslone, graanish gray. Unit 50: Mudstone, greenish-gra;
_ﬁ se :;':]slgt;flgrs anasion: L?)optd Bﬂ??: sroon a"g y ] 56 Unit 49; Sandslone: !100 I Basey;harp and flat;
22 mudstone interbeds in places. rippled; near top is a scour filled with greenish-gray
271 Unit 19: Interbedded mudstone and siltstone. mudstone; in places unit contains faint dipping
20 Mudstone is greenish gray; 7-8-cm -thick siltstone h 2w taminati
e attop. 9| Unit 48: d and it
19 Unit 18: Sandstone, 125 . Rippled (?), contains T 54 & | stone. Greenish-gray mudstone contains several
carbonate grains (0oids?). 100)— S| thin sandstone and siltstone beds.
T
SECTION 8 INTERVAL: 50 to 100 m SECTION 8 INTERVAL: 100 t0 150 m
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200

> FSH & CARB|
! ( bwost
D>

5>

195

85

84

83

Se

Unit 85: Greenish-gray mudstone and lesser
siltstone and sandstone. Sandstone and siltstone
are rippled.

Unit 84: Covered. Probably greenish-gray
mudstone.

Unit 83: Interbedded sandstone (very fine grained)
(80 percent) and mudstone (20 percent).
Sandstone is rippled, bed thickness is 40-50 cm;

¢82

Sb

81

Mg

is greenish gray.

Unit 82: Sandstone, mainly 130-175 p, some 95 .
Base sharp and slightly scoured; planar
laminations and trough crossbeds in most of unit;
top of unit consists of rippled 95-u sandstone.

Unit 81: Mudstone. Mainly greenish gray, poorly
exposed; top 2.0 m consists of purple mudstone
that grades upward to gray mudstone that grades
upward to greenish-gray mudstone.

80

79

78

Sb

A7

Se

Unit 80: Li Silty micrite (?) containing
sparse to abundant ostracodes.

Unit 79: Covered.

Unit 78: Sandstone (100-135 p) and minor
mudstone. Complex sandbody, general
characteristics: (1) upper two-thirds fines upward
overall, probably contains multiple smaller scale
fining upward sequences, (2) lower one-third
consists of thick (greater than 75 cm) sandstone
beds d by i i

P y gray
mudstone, whereas upper two-thirds consists of
multiple lenti beds,
(3) lateral-accretion bedding, (4) multiple
channel-like scours within unit, scours commonly
have basal lag overlain by 5-30 cm of green
mudstone overlfain, in tumn, by sandstone, (5) some
planar and trough
altogether sedimentary structures are generally not
well exposed.

Unit 77: Mudstone, greenish-gray.

Unit 76: Limestone. Olive-gray micrite (?)
containing minor ostracodes (?).

Unit 75: Silistone.

Unit 74: Covered.

Unit 73: Limestone and mudstone. Silty micrite
(?) and one 15-cm-thick bed of greenish-gray
mudstone.

Unit 72: Siltstone. Gradational base, few percent
and (or) ooids, 5-cm-thick green

Mg
Se

mudstone bed at top.

Unit 71: Sandstone. Base sharp and slightly
irregular.

Unit 70: Mudstone, greenish-gray.

Unit 69: Sandstone. Base irregular, unit rippled (7).

Unit 68: A
poorly exposed.

and siltstone, g gray,

150

INTERVAL: 150 10 200 m
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©
Il

100
- 201
- 301

DESCRIPTION

Unit 106: 70-130 p {varies from bed to
bed). Forms series of sandstone ledges and
soil-covered slopes (underlam by mudstone?), bed
less than 10 cm.

108 | Mg

Unit 105: coarsens upward (70 to 85

107
106 | Se

105 | Sf

104

103] L

102| S

L3

101

100

99 | &

9| Unit 100: Sandstone, sittstone, mudstone, and

). Base sharp, planar laminations at base, ripples
near top.
Unit 104: Malnly covered. One 30-cm- thick bed of
dark-gray ( and
tiny fossil (7) tragments; a 25-cm-thick bed of
gray, fissile, shale

containing one thin calcareous siitstone bed
outcrops beneath unit 105.
Unit 103: and
siltstone. Basal 22 ¢cm is domal algal stromatolite,
domes about 50 cm wide; 22-34 cm above base is

-gray and sil 34-46cmis
algally laminated limestone; 46 ¢m to top is
ostracode grainstone.
Unit 102: Siltstone. Contains ostracodes, poorly
exposed.
Unit 101: Li O gr lower
half consists of discrete 20-30-cm-thick beds of
ostracode grainstone; upper half is one thick bed of
ostracode grainstone; in few places limestone is
rippted or contains trough crossbeds (?), but most is
structureless.

limestone. Basal 1.1 mis mainly sandstone and
few thin (less than 10 c€m) greenish-gray mudstone
rippled (?), ostracodes in upper part;

~ 98 | Sb

97 | &

Mg | (on) ostracodes, and scattered bone fragments; thin

96 | Mg

upper 12m o' unit consists of interbed

nte and
lesser g e and siltsto
thickness few mllhmeters to 20 cm.

bed

Unit 99: Interbedded mudstone and siltstone.
Pooly exposed; mudstone is green.

Unit 98: Sandstone, fines upward (140 to 110 p).
Base is sharp and scoured, in places base of unit
contains IFC (clast-supported in places) composed
of carbonate, siltstone, and mudstone clasts, max-
imum clast size 3 cm, base also contains ooids and

in places;
weakly tar saturated iower half contains ripples
and trough crossbeds, upper half trough
crossbeded

Unit 97: Interbedded sandstone, siltstone, and
mudstone. Contacts between rock types
gradational; mudstone is green.

1+~ £l [se]

220

Unit 96: gray, silty, amount
of silt increases upward.

Unit 95: Siltstone. Lower two-thirds is poorly
exposed, upper third is rippled.

Unit 94: Li Yeilow
sharp base; unit thins toward east and thickens
toward west.

Unit 93: Mudstone and siltstone. Greenish-gray
mudstone grades upward to siltstone.

Unit 92: Sandstone, 70 1. Rippled.

iitstor

0

1 89

205

Unit 91: (50
percent) and mudstone (50 percent). Mean bed
thickness 20 cm; most sandstone beds are

str one 100-p
ripples; mudstone is greenish gray; conlacts
between beds are generally sharp

Unit 90: Mudstone, siltstone, and limestone. Basal
greenish-gray mudstone grades upward to very
coarse grained siltstone through siity ostracode
limestone to silty micrite (?).

Unit 89: Covered.

Unit 88: Sandstone, 80-100 1. Well-exposed
current ripples in basal 1.0 m; upper 3.8 mis
structureless; unit forms a series of sandstone
ledges and soil-covered slopes (underlain by
mudstone?).

Unit 87: Covered.

Unit 86: Sandstone, 90-140 1. Base sharp, 50 cm
of basal scour, basal 50 cm contains scattered

87

86 | Sb

2004——F—FT——

bone frag and fish
scales; lenticular zones of mudstone ciasts above
base, internal scours, one zone contains abundant
wood impressions; basal 2.9 m consists of
110-140-u sandstone containing ripples and trough
crossbeds; top 1.5 m consists of rippled 90-u
sandstone.

SECTION 8

INTERVAL: 200 to 250 m
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300-

124

Mg
Se

123

122

Unit 124: Interbedded mudstone and siltstone
(70-80 percent) and sandstone (20-30 percent).
Thin (less than 1.0 m thick) sandstone beds are
separated by covered intervals (greenish-gray
mudstone?) and minor outcrops of greenish-gray
mudstone and siltstone {some contains
ostracodes); sandstone is 80-120 y, slightly
scoured bases, most is structureless, some ripples
and few trough crossbeds, bed thickness
sandstone 0.2-1.0 m

Unit 123: Sandstone, most is 100-150 y, basal bed
220 p. Base sharp and fiat; in places sandstone
beds separated by greenish-gray mudstone; bed
thickness 10-60 cm; ripples and a few trough
crossbeds.

Unit 122: Mainly covered, Scattered outcrops of
silty micrite (?).

Unit 121: interbedded 90-125-u. sandstone (70
percent) and mudstone (30 percent). Mudstone is
green and is present as thin discontinuous
interbeds in sandstone and as one 50-cm-thick bed
20-75 cm above base of unit; sandstone has
ripples and trough crossbeds (?).

Unit 120: Mainly covered.

GENERAL NOTE: The interval from unit 107 to the
top of the measured section consists of a senes of

'+ g bhd
mudstone and subordinate limestone. The sand-
stone bodies are as much as 100 m wide and 3 m
thick and exhibit ripples and trough crossbeds. In
piaces, lenticular sandstones truncate other sand-
stones (that is, are stacked and in places

Mg
Se

Unit 119: Sandstone, 100-125 y. Base sharp and
slightly scoured, ripples and minor trough
beds are 2.

120

119

s

Unit 118: Mainly covered. Thin bed of silty micrite
{?) in center; greenish-gray mudstone containing
few-centimeter-thick tuff (?) crops out beneath unit
119.

Unit 117: Sandstone, 125-135 p. Base covered,
trough crossbeds.

Unit 116: Covered. Probably greenish-gray
mudstone.

Unit 115: Sandstone, 110-275 . Basal 10-30 cm
consists of 275-y sandstone containing laminated
yellow mudstone clasts 5-6 cm long and fish scales
overlain by 220-u sandstone that scours into basal
bed; upper 5.5 m fines upward (275 to 110 y),

118

trough in lower third and ripples and
wavy planar laminations in upper two-thirds;
sandstone is tar saturated.

Unit 114: Interbedded mudstone, siltstone, and
sandstone. Lower half of unit covered; mudstone
is green.

117

Sb

115

Sb

114

113

Unit 118: 125-150 4. Base sharp and
flat in places, elsewhere has 30-40 cm of scour;
trough crossbeds and ripples, unit thickens west,
tar saturated.

Unit 112: Interbedded mudstone, siltstone and
limestone. Lower half of unit is interbedded
greenish-gray mudstone and light-gray siltstone;
upper half is interbedded-interlaminated
light-brown mudstone, slitstone, and thin (less than
5 cm) carb beds isting of

intraclasts, ooids (?), ostracodes, and fish scales;
contacts b beds shamp to {

Unit 1112 Ir ish-gray
and limestone. Basal 30 cm is green mudstone
containing minor ostracodes; 30-50 cm is
ostracode limestone; 50-80 cm Is green mudstone;
80 cm to top is ostracode limestone, base is matrix
supported, top is grain supported; top 3-4 cm is
brownish gray micrite (?).

Unit 109: ded and li

Basal 50 cm is 130-u sandstone containing 5-10
percent yellow carbonate grains, structureless;
50-55 cm is yellow, sandy (?) ostracode and ooid
{?) limestone; 55-80 cm is sandstone, basal 5 cm
is160-i sandstone containing 10-15 percent
osfracodes, lesser IFC clasts, and one bone

112

111

110

g most of bed is 100-u poorly sorted
sandstone containing 10 percent yellow carbonate
grains, weakly tar stained, soft-sediment
deformation (?) in basal 20 ¢m of bed; 80-100 cm
above base is siltstone containing carbonaceous
debris; 100 cm to top is sandstone, basal bed fines
upward, rest of unit is 100 y, rippled in places.

Unit 108: Mainly covered. Some green

mudstone in places.

Unit 107: Sandstone, 150 . Sharp base, yellow
carbonate grains (altered ostracodés?) near base;
upper half of unit is tar saturated; sedimentary
structures indistinct, probably mostly ripples.

2501

SECTION 8

INTERVAL: 250 to 300 m
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350

U FSH & CARB

©w
o

-

<~ AL

A £

134| Se

@

8
0
©

3]

132

Unit 135: Mainly covered. One outcrap of silty
micrite (?); greenish gray mudstone and light-gray
calcareous siltstone crop out beneath unit 136.

Unit 134: Sandstone, 135-210 1. Base covered,
abundant ripples throughout unit, few trough
crossbeds near base.

Unit 133: Malnly covered. Some outcrops of
greenish-gray mudstone, one 10-cm-thick bed of
ostracode limestone, and one 50-cm-thick outcrop
of laminated light-gray siltstone 2.5 cm above base.

Unit 132: Covered. Greenish soil cover and
] of greenish-gray suggest unit
consists mainly of green mudstone.

131 L

130

129) L

128

AR

A

0

126

125 L

Mg
124| &
Se

Unit 131: Li ¢! grai
2-8 cm thick, beds thicken and thin, rippled.

beds

Unit 130: Mainly covered. Outcrops of
greenish-gray mudstone.

Unit 129: Limestone (80 percent) and mudstone
(20 percent). Consists of interbedded ostracode

g an gray
ostracode grainstone is rippled in fow places.

Unit 128: Covered.

Unit 127: Sandstone, 130 1. Base not exposed,
rippled (?).

Unit 126: Mainly covered. Few thin outcrops of silty
i or some contain

ostracodes.

Unit 125: Limestone. Lower two-thirds consists of
pillar-type stromatolites; upper third is hard,
fight-gray to yellow micrite containing ostracodes.

300

T T T

SECTION S8
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i Unit 20: Mudstone, greenish gray.

Unit 19: Siltstone and sandstone. Base gradational
Mr | with underlying siltstone; top 10 cm of unit is very
& | fine grained sandstone containing 10 percent
Se ostracodes, in places top 10 cm of unit is ostracode
and ooid (?) grainstone containing some bone
fragments, fish scales, and teeth.

Mg Unit 18: Siltstone, very coarse grained. Light gray.
{ St { Unit 17: Mudstone and siltstone. Greenish-gray
mudstone grades upward to coarse-grained
siltstone; base irregular; planar (?) and (or) wavy
planar laminations (?).

Unit 16: M ish gray, ions in
places.

g | Unit 15: Limestone. Consists of grain-supported
ostracodes and ooids (?) and 40 percent 100-p

sand, top and base sharp and flat.

Se | Unit 14: Mudstone, greenish-gray.

Unit 13: Sandstone, 70-80 u. Contains ostracodes

T 138| M

Q

Unit 138: Mudstone, greenish-gray.

Unit 137: Sandstone (175-220 y) and minor
mudstone. Bed thickness of sandstones 0.1-1.5m,
trough crossbeds common but much of unit is

N} str d Is ish gray and is
Se| present as thin interbeds within sandstone. 10-15
137| & | m east of measured section, units 136 and 137

Mg | form continuous sandstone containing only a few
thin greenish gray-mudstone interbeds.

136| S

Unit 136: Sandstone, most 230-250 p, 175 p at

base. Base sharp, 10-15 c¢m of basal scour, in
places has basal lag of yellow calcareous
mudstone or limestone in matrix of 175-y sand,
basal lag deposits truncated by overlying
sandstone beds; scattered zones above base
contain IFC; sandstone is trough crossbeded and

and 0oids that are disseminated, occur in discrete
laminae and in thin silty limestone beds, upward
increase in proportion of ostracodes and ooids; top
few cm of unit is silty ostracode and ooid
grainstone that has planar laminations (?) and
ripples (?), most of unit obscured by desert varnish.

rippled Unit 12; Mudstone, greenish-gray.

Unit 11: Sandstone, 70-115 p. Unit consists of
12-cm-thick bed of 70-u structureless sandstone
overlain by 28-cm-thick bed of 115-p structureless
sandstone; in places beds separated by green
mudstone.

Unit 10: and siltst Basa
50 cmis i ded red and ish-gray mud-
stone and siltstone, mudstone-siltstone contacts are
gradational; top 1.1 m is grayish-red and sub-
ordinate greenish-gray mudstone, both color types
mottled.

25 Unit 9: Interbedded siltstone and mudstdne. Mainiy
L1 Mr | jight-greenish coarse grained siltstone containing
& | light-colored mudstone interbeds, siltstone-mud-
Mg | stone contacts ional; most is
& | top 10 cm consists of rippled very coarse grained
Se| siltstone that contains minor carbonaceous debris
and ostracodes an (or) ooids (?).
Unit 8: 65-80 . Greenish-gray mud-
Mr | stone near base in places, some ripples but most of
& | sandstone is structureless.
Mg | Unit 7: Mudstone, greenish gray.
Unit 6: Sandstone, 100-200 . Base gradational,
sandstone contains ripples and backfilled burrows,
Se| top sharp and flat; unit has lenticular geometry.
Unit 5: Interbedded mudstone and siltstone. Basal
Mg 20 cm covered; mudstone is greenish gray and
1Seq red; siltstone is laminated and very coarse grained
in places; contacts between mudstone and siltstone
beds gradational.

Unit 4: Sandstene. Base sharp and siightly
irregular; unit divided into two subunits: (1) basal
8.7 m is 70 p at base, 110-150 p above base, basal
2.0 m is mainly structureless with some ripples,
overlain by 3.6 m of planar laminations, overlain by
70 cm of current ripples, overlain by 2.5 m of wave
ripples and HCS (?); (2) 8.7 m to top, base of
subunit is a scoured surface having 40-50 cm of
relief and a basal lag of clasts of greenish-gray
mud- stone as wide as 40 cm and smaller siltstone
and sandstone clasts in matrix of 110-120-u sand,
and trough-shaped lenses of greenish gray mud-
stone, above base of subunit 2 is 90-160-p

Sc | sandstone has several lenticular and commonly
scoured beds of greenish-gray mudstone, few
zones of small sandstene, siltstone, and mudstone
clasts, HCS (?), planar laminations, and ripples,
soft-sediment deformation 2 m below top.

Unit 3: | siltstone,
and sandstone. Basal 25 cm is 225-y sandstone,
grades upward o siltstone, scours units 1 and 2in
places, laminated, minor carbonaceous debrns,
contains lenticular 2-15-mm-thick lenses of ostra-
codes, few meters to south entire subunit consists
of i ini b
debris; 25-50 ¢cm above base is green mudstone,
base gradational with underlying siltstone; 50-90
cmis 125-p 20 percent
scattered carbonaceous debris and few intervals

i abundant i plant
and bone fragments, 50 percent troughs and 50
percent ying green
mudstone; 90 cm to top is greenish-gray mudstone.
Unit 2: Mudstone. Red and green, basal tool
marks oriented east-west.
Unit 1: cl (90 p) and mud-
stone. Base of unit indistinct; mudstone is green
and red, ; sandstone is structureless;
Mr | contacts between beds are indistinct.

350—T—T—r T T
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LITHOLOGY al ., g LITHOLOGY & o
SANDSTONE = i Wi SANDSTONE  f= @| Wi
(microns) %5 E DESCRIPTION i I = {microns) % % 2 DESCRIPTION
g g 2 z s ac8 B8 [0
PR M A
10 ! : M, 15 105 Unit 61: Limestone. O i few
9 A
50 i =] Sf | bone fragments.
- a0 ML~ Unit 60:
|49 Unit 39: Mydstone, red. 4 Unit 59 Mudstone and siltstone. Laminated.
Unit 38: Sandstone, 85-160 . Base shamp and A 102 Unit 58: Limestone. Ostraccde grainstone, sharp
Sb g(;enltal::lly flat a:g ccntlains)scaxtered intraclasts + Mg | base and top.
including one 40 cm long) and some ostracodes; — & i+ B2 Qi . is on ing planes.
fower two-thirds of unit is 160 u, upper third of unit 1= Se Unit 57: Siltstone Pm,m det?rls on bedding p
48 fines upward from 100 to 85 u; above base are A~ Unit 56: Mudstone. Light olive gray, moderately
954 b several lenticular zones of small (under 4 cm) 145]= 101 calcareous, slightly silty. !
Mg sandstone, siltstone, and mudstone clasts, lower A Unit 55: Interbedded mudstone, siltstone, sand-
K} half of unit has several scour surfaces with 4 stone, and Basal 10 cm and upper 9-13
A intraclasts; lower 10 m contains abundant 64E 100| L | cmae ostracode grainstone; middle of unit is thinly
A |_4_7_ well-exposed planar laminations (some with = =} l] d: siltstone, and sandstone
A L0 46 laminae that dip generally northeast), HCS (?) (in [a) > = 99 | Se| that contains climbing ripples and ostracodes.
B 1 sb placed disturbed by soft sediment deformation), i ? %L Unit 54: Interbedded sandstone .(62'125 W,
A Vs and minor trough crossbeds, in places plant debris mudstone, and siltstone. Bed thickness 4-8 cm,
d is concentrated along bedding planes; in upper 7.6 Mg beds have Sha,phbasezi and topts; s:nds‘tjone(o) )
m are poorly exposed, contains as much as 20 percent ostracodes (?) in
90 < A 48 perhaps channeis or troughs, lateral-accretion Sf | places.
A bedding dips to northeast, and one 1.5-m-thick Unit 53: Interbedded fimestone, mudstone, and
1 » interval has ft | sitstone. Basal 35 cm is thiny interbedded
fine-grained mudstone, medium-grained siltstone
Unit 37: interbedded limestone, siltstone, mudstone, with and 3575
and sandstone. Basal 5 cm is dark-brown, carbon- cm above base is limestone containing ostracoedes;
aceous, calcareous siltstone (?); 5-8 cm above lop 35¢cm s light- grsemsh gray mudstone, faintiy
base is imestone containing coated ostracodes (?); shightly IS,
8-12 cm is very fine grained sandstone; 12-25 cm Is 5“9’“'3( silty.
calcareous gray siltstone or mudstone; 25-28 cm is Mg | Unit 52" Dolostone. Sharp and flat base and top,
limestone (?) containing small (less than 2 cm) shell & wavy and
(?); 28-39 cm is limestone or calcareous

Se | disturbed), olive gray.

Unit 51: Mudstone and siltstone. Very pale crange,
slightly calcaresus siltstone grades upward to
light-greenish-gray; moderately calcareous, siltier
[ L] mudstone that grades upward to yellowish-orange,
Se| Very calcareous, silty mudstone or siltstone.

& | Unit 50: Sandstone (62-130 y) and siltstone (very
Mg | coarse grained). Slightly to very calcareous,

siltstone; 39-57 cm is laminated dolostone (?); 57
cm to top is medium-gray mudstone.

Unit 36: Mudstone. Greenish gray, 2-10 percent
ostracodes.

Unit 35: Interbedded mudstone and siltstone

43 | sp | (coarse grained). Siltstone is light gray and
calcareous; mudstone is very silty, and is present
as two beds (10 and 15 cm thick) in the siltstone.

fish scales in center, planar laminations
Unit 34: Siltstone and mudstone. Basal 75 cm is Mr | (?) and ripples (?).
siltstone, sedimentary structures indistinct except 1 86 | & | Unit 49 Siltstone-very coarse grained mudstone.
for ripples near top; 75-125 cm above base red = Mg | Base gradational, very silty, structureless, slightly
Mmudstona contains small mudstone clasts and one 5o calcareous, tiny (1 mm by few mm) irregular tubes
thin siltstone bed: 125-150 cm is I~ k> 85 (rootlets ?); top gradational over few centimetrs.
light-greenish-gray siltstone; 150 ¢m to top is = Fea] N
reddish-purple and purple mudstone. Unit 48: Sandstone. 70-120 .. Base sharp and
. Ll ? L | slightly irregular; 30-cm-thick bed of greenish-gray
41 Unit 33: Mudstone. Colors {base to top): greenish == 83 mudstone about 1.4 m above base; scour surface
gray, red with light-green interbeds and mottling, 125 that has IFC 1.8 m above base; top 50 cm of unitis
grayish red, purple with green mottles; contacts ol— gradational to overlying greenish-gray mudstone;
—— sc | between different colors iregular and gradational. - 82 basal 1.8 m contains well-exposed ripples and in
Unit 32: Sandstone, 65-70 .. Base sharp and has oo b= Se | UpPer 2.8 m sedimentary structures obscured by
30 cm of scour; planar and wavy planar laminations g ol M & desert varnish.
40 (?) and ripples (?), top grades upward to overlying A= Mg | Unit 47: Siltstone-sandstone and mudstone. Unit
‘L mudstone. E ‘=’==- 81 consists of rippled very coarse grained siltstone
Unit 31: Mudstone. Greenish gray overlain by red. L ;,_ and (or) very fine grained sandstone containing
Unit 30; Sandstone, fines upward (95 to 65 ). b greenish gray mudstone flasers and several thin
Base has 10 cm of scour; planar laminations, wavy 120 A 80 | Se | (less than 5 cm) greenish-gray mudstone beds
39 | Mr | planar i npples, and root L L ] Unit 46: Siltstone, very coarse grained. Rippled
traces; top g i with lying 79 |M : » very : )
Unit 26: Limestone. Li ) B 9 | Mg ynit 45: 110 . Rippled.
3 . Light gray, hard, contains mud- 78
J to grain-supported ostracodes, base transitional Unit 44: Covered.
with undertying green mudstone, top sharp and Unit 43: Sandstone, 60-150 u. Basal 1.6 m 60-70
1% 2 2 scoured by overlying sandstone. 77 | Se 1, poorly exposed wavy planar laminations (?) and
Unit 28: Interbedded sandstone-siltstone (50 per- L ripples (?) and a few thin (1-2 cm) beds of 125 1
J o> cent), red mudstone (30 percent), and ooids; 1.6 m to
d greenish-gray mudstane (20 percent). Basal 3.3 m 75| L |topis 125~ 150 -iL sandstone with scoured base,
654 is mainly green mudstone; 3.3-8.7 is red mudstone generally poorly exposed trough crossbeds and
7 containing green momes and subordinate green 74 | Mg structureless zones, and one 1.0-m-thick zone that
4 rippled has well-exposed trough crossbeds.
and siltstone; thicker (40-70 cm) sandstone and 73 | sf Unit 42: Mudstone, greenish gray.
4 “ 7 siltstone beds have sharp flat bases and tops and Unit 41: Covered along measured section Few
are laterally continuous; top 30 ¢cm of unit is 72 | Mg | meters north this interval is continuation of unit 40F
A greenish-gray mudstone. (rippled very fine grained sandstone).
Unit 27: Sandstone, 70-115 . Base sharp and flat, Unit 40: Sandstone and siltstone. Unit scours
b = 38 | Sc | vertical burows in places; basal 0.3 m is structure- 71 | St/ interval of interbedded sandstone and red and
- less; 0.3-0.7 m contains 30 cm of wave ripples green mudstone. Divided into six subunits: (A)
60 overlain by 10 cm of HCS (?); 0.7-4.0 m contains basal 65 cm coarsens up from red mudstane
faint ripples and planar laminations but most cover- Mgl through green mudstone to siltstone 1o structureless
] ed by desert vamish; 4.0-4.3 m current ripples; 69 | L | very fine grained sandstone; (B) 65-75 cm above
= 4.3-4.81s structureless; 4.8 m to top current ripples. =—| base consists of 130-140-y sandstone containing
1 Unit 26: Mudstone. Basal 25 cm red; top 5 cm €1 ostracodes and small {less than 3 cm) siltstone and
-‘ = green. mudstone dast_s. base of subunit has minor reliev;
Unit 25: Sandstone, 70-80 . Base and top sharp (C) 75-100 cm is mainly medium to coarse grained
§ ~ and flat, rippled (?) laminated and rippled siltstone oonlallnmg one bed
Unit 24: Mudstone, Consists of 1-cm-thick bed of S o e uns, o,
554 _ greenish-gray mudstone overlain by 8-cm-thick bed stems, and logs) in upper half; (D) 100-160 cm is
of red mudstone, laminated (?). rippled 130-140-1 sandstone containing scattered
< e © o Unit 23: Sandstone, 70-80 k. Sharp and flat base debris and of carbon-
- and top. aceous debris and mica along bedding planes,
b ~ Unit 22: Mudstone. Red and lesser green, mottles horizontal tubelike burrows on few bedding planes,
? of greenish-gray mudstone in the red mudstone. has wave (?) ripples and 0-10 percent ostracodes;
(e} (E) 160-195 cm is ostracode-rich sandstone,

Unit 21: Siltstone (very coarse grained) and

i 37 | L | sandstone (100 u). Sharp base and top, grades
o Mg | upward from siltstone to sandstone sedimentary
35 | Se | structures by g.

50—t

tabular-tangential and (or) trough crossbeds,
130-180 p. (grain size varies from bed to bed); (F)
195 cm to top is rippled 110-u sandstone.

SECTION g INTERVAL: 50 to 100 m SECTION & INTERVAL: 100 to 150 m
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Unit 85: Limestone. Algally laminated, basal 40 cm
consists of large (100 cm wide by 30-40 cm high)
A |162| Sb| domal and
tube-type stromatolites are present between the
domes; upper 60 cm consists of tube-type
61 Se] stromatolites, tubes concentrically laminated, 2-5

160 | L mm wide by 1-2 ¢m long, in places ostracodes are
present between tubes, in places tubes are

159 | se horizontal and parallel and in other places have no

— preferred orientation, top of limestone is sharp and

571 L (P et €. Micrite (?), base gradational
over 3-5 cm, very light gray, fine-grained.

Unit 83: Limestone. Ostracode grainstone, tipples

156 and wavy planar laminations (?) in places;
3-cm-thick zone of small (less than 1.5 cm)
intraclasts 60 cm above base
Unit 82: Ir
snlrstone sandstone, and mudstone Basal 20cm s

155| L y siltstone
and verllcal burrcws 4-10 mm in diameter and 2-8
cm long; 20-115 cm is interlaminated to thinly
interbedded rippled siltstone, sandstone, and

and ooid grai most

154 and siltstone beds have ostracodes and (or) ooids;
115 cm to top is poorly exposed green mudstone
Unit 81: Interbedded green mudstone (40 percent)

[153 [ Se| and very fine grained sandstone-siltstone (60
— percent). Most contacts gradational, sandstone
50| | rippled in places.

— Unit 80: Sandstone, 70-95 . Rippled in places,
[1a8] | one thin bed of green mudstone near center.

147 | Se | ynit 7o: Light olive, middle 35 cm is

iﬁ_ mottled light olive gray and purple.

L145] Unit 78: Siltstene and green mudstone. Siitstone at

L | base grades upward to green mudstone.

144 Unit 77: Sandstone, 62-130 1. Base sharp and flat,

unit str except for ripples in basal 50 cm
43 {Mg | ang 3.85.2.15 om ab0ve base.

Unit 76: Mudstone. Green, base sharp or

gradational over few centimeters.

142186 Gy 75 Li c of and
15-20 percent carbonate intraclasts (as long as 3
cm) composed of very fine grained, partly laminated

clasts are mainly 20-60 cm above base,

141/ L | few bone frag 95 percent and §
percent rippled (?).

140] Se Unit 74: Interbedded olive-gray mudstone, siltstone,

[T39] & | and sandstone. Contacts between rock types
1138 Mg | gradational, bed thickness 7-30 cm, all rocks

137 St | structureless.

EE Unit 73: Sandstone, coarsens upward slightly (90

135| Se to 110 p). Base sharp and slightly irregular, has a
5-7-cm-thick lag consisting of fish scales and small
(less than 1 cm) yellow, noncalcarecus mudstone

134| Mg | clasts; Il ripples
and trough crossbeds; top 5-10 cm Y of unit grades

F— Mg| upward to greenish-gray mudswne

1311 & [ynit72, y sitty,
[130] Se/ moderately calcareous, siltier ing more nppled (7)y
129| L |toward top.
Fa7] Unit 71; Sandstone, two fining-upward sequences
=1 se| (145t0 85 and 125 to 70 u). Base sharp and

126| g | truncates unit 70, sparse ostracodes near base,

Hzz Mg base of second fining-upward sequnce contains 20
— percent yellow limestone grains; most of unit is

structureless, planar laminations overlain by ripples
121| Sf | 1.2-1.5 m above base

Unit 70: Mudstone, greenish-gray.

Unit 69: Limestone. Ostracode grainstone, yellow,

Se | top and base sharp and relatively flat. Unit forms

120 & | yeliow band visible toward the north and east.

Mg | Unit 66: Sandstone, 70-105 .. Top and base are
sharp, sparse ostracodes and ostracode limestone
clasts near top.

118Mg | ynite7: 70 . Sharp base and top, top

[118] is irregular, structureless.
(117] Unit 66: Interbedded sandstone (70-110 u) and

116 - | mudstone. Consists of several structureless

| beds d by 5-8-cm-thick beds
HT2LMg] of greenish-gray mudstone.
~>|113 | Sf | Unit 5: Li and (65-125 )
112 ] Basal 6 cm is ostracode grainstone; upper 120 cm
111 ] is rippled sandstone.
Unit 64: Mudstone, limestone, and siltstone. Basal

110 medium-brownish gray, calcareous mudstone

| Mg grades upward to intraclast limestone that grades

s& upward to a 40-cm-thick bed of olive-gray

€ | mudstone containing a 10-cm-thick siltstone bed.

109 Unit 63: Mudstone and limestone. Mainly very pale
orange, calcareous mudstone; basal 7-8 cm is
limestone ing of small (4-5 mm maximum

108 diameter) calcareous plates (algal?) and round

e L | carbonate grains.

Unit 62. Siltstone, medium-grained. Medium gray,

106 | M9 | jaminated, fine-grained carbonaceous debris.

T
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250

215

205

Unit 106: Mudstone, green.

Unit 105: Sandstone, fines upward (160 to 125 y).
Base is sharp and truncates unit 104 in places,
rippled In places; top 10 cm grades upward to
green mudstone.

Unit 104: Mudstone. Green, base and top sharp,
with intervals of abundant 150-175-p sand.

Unit 103: Sandstone, 150 u. Base sharp, scours as
much as 60 cm of unit 102; entire unit rippled.
Unit 102: Interbedded mudstone (70 percent) and
sandstcne siltstone (30 percent). Most sand-

181

Se

Mg
Se

L

iltstone beds are less than 15 cm thick; 1 m
below top is a 25-cm-thick bed of rippled 100-u
sandstone; mudstone is green.
Unit 101: interbedded 80-125-u sandstone (80-90
percent) and mudstone (10-20 percent). Mudstone
is green and thin bedded; sandstone beds are as
thick as 30 ¢m thick and contain well-exposed
wave ripples and wavy planar laminations.
Unit 100: Lis Ci of di
limestone intraclasts, and 10~20 percent sand
(100-150 p); base gradational, near base is
in-place and ripped-up algally laminated limestone;
10-20 cm below top rock breaks into thin (1 ¢cm)
plates that have abundant carbonaceous debris
along bedding planes; top 10 cm is algally
laminated limestone (subhorizental and tube type).
Unit 99: Sandstone, 200-220 1. Base gradational,
5-10-cm-thick basal interval of bone fragments, fish
teeth, and limestone clasts as long as 8 ¢cm;
ostracodes near top; several vertical to oblique

8-cm-fong burrows filled with limestone.
Unit 98: Limestone. Micrite (?), light- to

| — | zone, weathers yellow to orange yellow.

medium-gray, fine-grained, base gradational (?),
scattered fish scales, one algally (?) laminated

Mg
Se

Unit 97: Mud: Green, in places,
12-cm-thick zone in center is medium gray and
calcareous.

Unit 96: Sandstone, 165-180 . Base is sharp and
flat; basal 35 cm contains 5-10 percent ostracodes

and is str. ; upper 35 cm wave rippled;

LA

by

contains green mudstone flasers (especially in
lower 10 ¢m} and a few 2-3-cm-thick green mud-
stone beds with sand-filled vertical burrows; top 10
cm contains abundant yellow ostracodes and lime-
stone clasts and thin laminae of finer grained rock.
Unit 95: Limestone (?). Silty micrite (?), base
debris along

some bedding planes, top is sharp.

Unit 94: Limestone (?). Light to medium brownish
gray, very calcareous, fine grained, laminated in
places; a thin interval containing carbonaceous
debris along bedding plane is near base.

Unit 93: Limestone. Basal 25 cm is mainly ooid
grainstone; 26-35 ¢m is light-green siltstone; 35-37
cm is ostracode grainstone containing small

clasts, ly
snltstone 37-59 cm is laminated ooid (?) llm%tcne

i minor and i Clasts;

50-62 cm is medium-gray micrite (?), irregular base
and top; 62 cm to top is light-gray to light-brown silty
micrite (?) containing one 2-3-cm-thick bed of
algally laminated micrite.
Unit 92: Interbedded mudstone (50 percent) and
sandstone-siltstone (50 percent). Bed thickness
20-60 cm, contacts sharp to grada(ional mudstone
pale green; Y

poorly exposed, rippled i |n places.

Se

Unit 91: Interbedded mudstone (70 percent) and
sandstone-siltstone (30 percent). Mudstone is light
olive gray and laminated (?).

Unit 90: Interbedded siltstone and mudstone. Con-
tacts indistinct, siltstone contains sparse ostracodes.

166

Se
Mg

Unit 89: Li Most consists of micrite that
contains ooids, of lami
limestone (sandsized to 10+ cm In diameter), and a
few bone fragments; 10-; 20 percent laminated
limestone (ori: small

domes, and oncolites (?) 30 cm long by 5 cm thick).

Unit 88: Mudstone. Green, three thin siltstone beds.

165

164

Unit 87: sandstone-silistone (80
precent) and mudstone (20 percent). Sandstone
-siltstone consists of coarse-grained siitstone to
125-y sandstone, some sandstone beds fine up
{125 to 80 u), bed thickness 4-30 cm, some beds
amalgamated, bases and tops generally sharp,
some ripples and planar and wavy planar
laminatit but much is few vertical
burrows, one sandstone bed contains bone

and fish scales; mudstone is green and

163

Mg

162

T T

SECTION 9

mudstone fills irregularities In top of unit 85.

thin bedded.

Unit 86: Mudstone and siltstone. Mainly laminated
(in places) mottied green, brown, and
reddish-purple mudstone, minor siltstone,

INTERVAL: 200 to 250 m

Stratigraphy of Green River Formation, Uinta Basin, Utah
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Unit 131: Mudstone. Grayish olive, contains one
thin bed of lenticular 125-p sandstone.

Unit 130: Sandstone, 75 1. Rippled, contains a few
thin mudstone beds.

Unit 129: Limestone. Base sharp, 7-8 ¢m of scour;
basal 15 ¢m is sandy (as much as 50 percent sand
in places) and ooid (?) grai 15-45
cm above base is light-gray silty micrite (?)
truncated by troughs or channels filled with
ostracode grainstone; 45 ¢m to top is silty micrite (?)
containing lenses of fish scales near base.

Unit 128: Green, silty, minor ostracodes.

Mg

191] &
Se

190 | Sb

g9

j 185f la

Unit 127: Sandstone, 100-115 1. Base sharp and
fiat; 12-23 cm above base contains 30 percent
©oids and ostracodes; wavy planar laminations in
lower 23 ¢cm; upper 17 cm structureless.

Unit 126: Sandstone, coarsens upward slightly (80
t0 95 u). Base sharp and irregular (shght erosion ot
underlying mudstone?), sedimentary structures
obscured by weathering and desert varish, small
orange concreticns near top.

Unit 125: Mudstone, pale-ofive.

Unit 124: NONE (NUMBER SKIPPED).

Unit 123 Sandstone, 90 u. Rippled.

Unit 122: Sandstone, 65-70 .

Unit 121: Sandstone, coarsens upward (70 to 130
). Base is sharp and irregular (due to loading?);
large ripples in places, sedimentary stuctures
cbscured by desert varnish in places.

Unit 120: Interbedded 65-130-i. sandstene {65
percent) and mudstone (35 percent). Sandstone
beds are 2-25 cm thick, generally sharp
sandstone-mudstone contacts, one bed contains
clasts of very fine grained sandstone, some beds
are structureless and some contain ripples and
wavy planar laminations, one bed contains
ball-and-pillow structures; mudstone is olive gray.

Unit 119: Mudstone. Light olive gray, laminated in
places, abundant fractures filled with gypsum.
Unit 118: Limestone. Algally laminated, mainly
pillar-type stromatolites, some horizontal
laminations, top of bed has irregular mounds.

Unit 117 Li Micrite (?), white;
upper half contains small lenses of ooids,
proportion of ooids increases upward.

Unit 116: Limestone. Micrite (?), very light gray,
weathers yellow to orange, silty.

Unit 115: L Comp of well ded
limestone intraclasts (sand sized to 5 mm in
diameter), clasts fine upward.

Unit 114: Mudstone. Green; one 5-cm-thick bed of

limestone compi of well-rounded limestone
{similar to unit 115).

188
=
Ees]

187 Se
e |

186
=
=

184

|
l

oo
|
—

|
i

Unit 113: Sandstone, 80-175 .. Base sharp, 30 cm
of scour; basal 55 cm coarsens upward (80 to 100
) and has 10 cm of ripples overlain by wavy planar
laminations; 55 cm to top fines upward (175 to 130
W), sharp contact with underlying finer sandstone,

b ooids and frag of algally lami
limestone in lower 7-8 cm of upper part, two sets of
tabular-tangential or trough crossbeds.

Unit 112: Mudstone and siltstone. Unit consists of
green mudstone overlain by greenish siltstone,

Unit 111: Siltstone and limestone. Basal 15 cm is
calcareous siltstone (?); upper 35 cm is limestone
composed of coids and small (less than 3 cm)
well-rounded limestone clasts.

Unit 110: Interbedded sandstone (60 percent) and
mudstone (40 percent). Mudstone is green and is
present as three 20-30-cm-thick beds; two lowest
sandstone beds are about 30 em thick and contain
ripples, upper sandstone beds are finer (70-80 y),
thinner, and structureless.

Unit 109: Interbedded mudstone (60 percent),
sandstone-siltstone (30 percent), and limestone (10
percent). Mudstone mainly green, one bed near
base contains purple metties, contacts with
mudstone beds sharp to gradational; limestone is
one 20-cm-thick bed of ooid grainstone; sand-
stone-siltstone beds are 10-25 cm thick, grain size
medium-grained silt to very fine grained sand.

Unit 108: Limestone. Basal 10 ¢m contains abun-
dant ostracodes, coated ostracodes (?), and lime-
stone clasts; 10-35 cm is ooid grainstone; 35-60 cm
Is aigally laminated (subhorizontal), and contains
abundant ostracodes and coated ostracodes (?)
and ooids; 60-75 cm consists of grain-supported
small (less than 1 cm) limestone clasts and ostra-
codes (?), and ooids (?) and coated ostracodes (?);
75 cm to top is transitional to green mudstone.

Unit 107: Limestone (?). Contains ooids (?), base
gradational, top sharp, structureless, light gray,

2501

yellow.

T T T T
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Unit 161: Siltstone, medium-grained. Medium gray,
fissile.

Unit 160: Limestone. Silty micrite (?) containing
two intervals of abundant ostracades, two intervals
of fish scales, relatively large bone fragments in
center.

Unit 159: Siltstone. Laminated, one 9-cm-thick bed
of rippled ostrocode grainstone near middie.

Unit 158: Siltstone. Light gray, medium grained,
weathers like mudstone.

Unit 157: Limestone. Pillar-type algal stromatolites
and small (less than 10 cm high) domal
stromatolites at base, pillars generally 4-5 mm
wide and 3-6 cm long and subparallel.

Unit 156: Covered.

Unit 155: Limestone. Basal 40 cm is sifty micrite (?);
40-60 cm above base are grain-supported, small
(0.2 to 1.5 mm), well-rounded limestone clasts; 60
cm to top is ostracode grainstone containing some
ooids and small zones with laminated limestone.
Unit 154: Mainly covered. Unit has one 23-cm-thick
bed of rippled 125- sandstone 1 m above base.
Uit 153: Siltstone and sandstone (160 y).
Thin-bedded siltstone, one sandstone bed in top 5
cm; planar and wavy pianar laminations.

Unit 152: Limestone. Pillar-type algal stromatolites,
piliars less than 4 mm in diameter.

Unit 151: Sandstone, 90 . Sparse ostracodes.
Unit 150: Limestone. Ooid (?) grainstone i lower
half grades upwards to ostracode grainstone.

Unit 149: Covered.

Unit 148: Limestone. Pillar-type stromaolites
having ostracodes between pillars; some intervals
of grai planar i

Unit 147: Siltstone. Medium gray, caicareous,
wavy planar laminations, rock breaks into thin
slabs less than 1.5 cm thick.

Unit 146: Limestone. Silty micrite (?) containing
sparse to abundant ostracodes, 00ids, and
scaftered fish scales; top 1Q cm composed of
limestone intraclasts (sand sized to 2.5 cm wide).
Unit 145: Limestone. Composed of small (less than
15 cm in di ) domal algal i
pillar-type ites and some al
faminations; base sharp and irregular; top 7-10 cm
is ostracode grainstone.

Unit 144: Limestone. Mainly silty micrite (?), base
gr { over few d ; 60-90 cm

sparse to and some li

clasts as long as 3 cm; 10-20 cm below top is micrite
containing ooids and larger round grains as wide as
3 mm; top 10 ¢m is green mudstone.

Unit 143: Mudstone, pale-green.

Unit 142: Sandstone, fines upward (200 to 150 w).
Base is sharp, 10-15 cm of scour and contains
scattered small (less than 3 cm) limestone clasts;
sedimentary structures poorly exposed, trough
crossbeds in lower few meters (?); upper half of unit
contains lateral accretion bedding that dips 14°N,
707 E.

Unit 141: Limestone. Ostracode grainstone grades
upward to silty micrite (?), in transition zone the
limestone laminated.

Unit 140: Mudstone. Green; top 15 ¢cm contains
scattered ostracodes, few patches with abundant
ostracodes, and ostracode-filled burrows; top 10 cm
gradational with unit 141.

Unit 139: Sandstone (110 p) and limestone. Sharp
base, sandstone containing ostracodes grades
upward to ostracode grainstone; planar laminations
and ripples in upper half.

Unit 138: Interbedded sandstone (110 p) and
mudstone. Thin beds of rippled sandstone are
separated by thinner green mudstone beds,

199 1:‘
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beds are truncated by sandstone In
places; top 15 cm is green mudstone.

Unit 137: Sandstone, fines upward (110 t070 ).
Base sharp and irregular; ripples and wavy planar
laminations in upper half.

Unit 136: Mudstone. Greenish, unit thins to 10-18
cm 5 m to west.

Unit 135: Siltstone. Greenish gray, rippled in
places; green mudstone beds near top.

Unit 134: Mudstone, light-olive-gray to
brownish-gray.

Unit 133: Sandstone, 125 1. Rippled.

Unit 132; Sandstone, 125~135 . Base is sharp, 5
cm of scour, and contains 20-25 percent small (less
than 1 mm) clasts of fine-grained limestone; planar
laminations.

INTERVAL: 300 to 342 m




DESCRIPTION
Units 162-187

DESCRIPTION
Units 188-220

Unit 187: Siltstone (coarse grained) and
sandstone (75-100 ). Basal 25 cm s
calcareous siltstone; 25-50 cm Is rippled 100-u
sandstone; 50 cm to top is structureless 75-1
sandstone.

Unit 186: Mainly covered. Minor outcrops of
hght gray laminated siltstone and light-gray
carbonate (?) rock.

Unit 185: Mud: and siltstone. L
dark-yellowish-brown mudstone grades upward
to laminated, light-gray, tine-grained siltstone
that grades upward to coarse-graned hgm gray
siltstone ing wavy planar

Unit 184 Covered. Abundant fioat of
tar-saturated limestone (some with ooids).

Unit 183: Li Mainly of fine

grains and larger (as much as 4 cm dlametef)
grains and zones of b

Unit 220: Sandstone, 135 . Thin bedded,

trough crossbeds (at least in places).

Unit 219: Sandstone, fines upward (350 250 p).
Base sharp and flat; planar laminations and trough
crossbeds.

Unit 218: Sil and o il is
very light gray and medium-grained; mudstane is
fight to medium brownish gray.

Unit 217: Dolostone. Laminated, medium
brownish gray, kerogenous in places.

Unit 216: Covered,

Unit 215: Sandstone, 160 y. Base sharp and fiat;
unit rippled in places.

Unit 214: interbedded olive mudstone, siltstone,
and very fine grained sandstone. Sandstone is
rippled.

Unit 213: Sandstone, fines upward slightly (175 to
160 p). Base sharp and fiat; sedimentary

limestone

Unit 182' Covered

Unit 181: Sandstone and mudstone. Unit
covered along section but lower 6.6 m of interval
exposed in nearby cliff where it consists of
(thicknesses estimated) basal 1.9 m interbedded
green and fine-grair 3
1.9-5.0 m green mudstone and several
sandstone-siltstone interbeds; 5-5.3 m
unidentified bed; 5.3-6.6 rippled 90-u sandstone.
Unit 180: Limestone. Grain-supported ooids and
ostracodes (?), base sharp and irregular.

Unit 179: Limestone. Micrite (?), white, very fine
grained, laminated in few places, minor
carbonate grains in places.

Unit 178: Mainly covered. One bed of ostracode
and ooid grainstone containing limestone clasts
and one 15-cm-thick bed of brownish-gray micrite.
Unit 177: Sandstone (100 i) and mudstone.
Rippled sandstone breaks Iinto slabs 2-8 cm thick;
15-cm-thick bed of fissile green mudstone 10-25
cm from top.

Unit 176: Mudstone and siltstone. Basal 20 cm is
fissile green mudstone; upper 30 cm I1s
interbedded mudstone and siltstone.

not well d, ripples (?), small
trough crossbeds (?), bedding deformed in places.
Unit 212: Mudstone. Olive gray, silty.
Unit 211: Sandstone, 160 . Sharp and flat base;
unit thickens north; contains ripples, planar
laminations (?), and trough crossbeds (?).
Unit 210: Siltstone.
Unit 209: Sandstone, fines upward (200 to 175 p).
Base sharp and flat, trough crossbeds.
Unit 208: Sandstone, variable grain size (75-260
). Base sharp and fiat; basal 1.2 m rippled;
1.2-2.0 m is trough crossbedded; 2.0-2.5 m is
planar laminated; 2.5 m to top is wave rippled (?)
and wavy planar laminated.
Unit 207: Siltstone, olive-gray.
Unit 206: Sandstone, fines upward (300 to 250 ).
Base sharp and flat, faint trough crossbeds.
Unit 205: Olive-brown, sity,
Unit 204: Dolostone. Very dark gray, laminated on
weathered surfaces.
Unit 203: Mudstone and dolostone. Medi-

-gray, mud-
stone grades upward to very dark gray delostone
that appears faminated on weathered surfaces.
Unit 202: Mudstone. Light to medium brownish
gray, fine grained to

Unit 175. Li Base shamp; d of
ostracodes, small round carbonate grains (no
nuclei or concentric layering), and larger, more
angular imestone clasts.

Unit 174: Siltstone and sandstone. Base grades
upward from mudstone to 90- usandstcne lop
grades upward to

moderately sllty weathers very light gray, some

zones are laminated (?) on weathered surfaces.

Unit 201: D L

{oil shale), weathers to paper shale |n places.

Unit 200: Dol L and y
genous (oil shale), weathers to paper shale in

contains planar Iammatlans (?) and ripples (?).
Unit 173: Mudstone, greenish-gray.

Unit 172: Limestone. Basal 20 cm 1s light yeliow-
ish gray, composed of silt- to very fine sand-sized
carbonate grains and less than 10 percent ostra-
codes; upper 20 cm is i

places; 2-cm-thick tuff (?) near top.

Unit 199: Mainly covered. Few thin outcrops of
brown dolostone.

Unit 198: Sandstone, 170 . Base sharp and
scours underlying sandstone; most structureless,

composed of ostracodes and other carbonate
grains and limestone similar to basal 20 cm.

Unit 171. Limestone. Oncolites, angular
fragments of laminated limestone, and small
domal stromatclites in matrix of fine-grained
limestone containing ostracodes.

Unit 170: Mainly covered. Few outcrops of thin
bedded to laminated limestone, abundant green
mudstone float on surface.

Urut 169: Siltstone and limestone. Siltstone is
light gray and moderately calcareous, contains
wavy planar laminations (?), breaks into slabs
2-10 mm thick, one 0-15-cm-thick bed of
laminated (algatly?) imestone disrupts siltstone
bedding.

Unit 168: Mudstone and imestone. Basal 20 cm
Is green mudstone containing limestone clasts
and thin i s basal

grades upward to li

ll-exposed ripples in places and trough
crossbeds in lower half (7).

Unit 197: Sandstone, 70-90 p. Basal two-thirds is
90 u and rippled; upper third is 70-80 y, forms
recess.

Unit 196: Siltstone, medium- to coarse-grained.
Base gradational over 15 cm with underlying
mudstone, rippled in places.

Umt 195: Mudstone. Sharp base;

mudswne grades upwvard to very light gray, sllgh(ry
nit white and is

laminated (?) in p\aces

Unit 194: Mudstone. Olive-gray, laminated,
gradational contact (over 20 cm) with underlying
laminated dolostone; 50 cm from top an
8-cm-thick bed of orange-red rock (tuff ?) has
sharp base and top and irregular bedding.

Unit 193: Dolostone. Laminated; basal 20 cm

g (oil shale).

ostracodes and small (100 p-t cm di )
spherical to oval limestone clasts.

Unit 167: Covered.

Unit 166: Interbedded sandstone, siltstone,
mudstone (30-40 percent), and limestone. Bed
thickness 5-30 cm; sandstone and siltstone are
nppled; mudstone is green; limestone is one
25-cm-thick bed of silty micrite (?) containing
ooids (?) and ostracodes.

Unit 165: Covered.

Unit 164° Limestone. Ostracode grainstone.
Unit 163: Mudstone. Green, poorly exposed.
Unit 162: Sandstone, fines upward (160 to 85 ).
Base sharp and flat; basal 0-50 cm contains
abundant (clast supported in places), small (2.5
cm maximum diameter), well-rounded limestone
clasts in matrix of 140-160-p. sand, IFC cverlain
by 75-100-cm interval of trough crossbeds
overlain by ripples, top of unit contains abundant

chert pebbles and fish scales.

Unit 192: Dolostone. Laminated and very
kerogenous (oit shale), weathers to paper shale in
places.

Unit 191: Siltstone, sandstone, and mudstone.
Much of unit covered; abundant siltstone and
wave-rippled sandstone (65-150 ), and olive-gray
mudstone in places.

Unit 190: Sandstone, fines upward (175 to 150 y).
Base sharp, less than 30 cm of scour;
0-40-cm-thick zone containing mudstone clasts at
base; most of unit structureless, minor trough
crossbeds, ripples, and planar laminations.

Unit 189: and

Three 13-18-cm-thick beds of 140-p. sandstone
overlain by 20-cm-thick interval of interbedded
green mudstone and coarse-grained siltstone.
Unit 188: Mainly covered. Several outcrops of
laminated to thinly bedded, light-gray calcareous
siltstone; 50-cm-thick bed of dusky-yellow-green
mudstone crops out beneath unit 189.

iltst
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Unit 17: Dolostone, mudstone, siltstone, and
sandstone. Basal 40 cm is mudstone, medium
brown, moderately caicareous, slightly
kerogenous, moderately fissile, with a thin (about 5
mm) reddish brown tuff about 5 cm above base;
40-80 cm is laminated (oit
shale), top gradanonal 80-220 cm is mudstone,
medium grayish brown, calcareous, slightly
laminated; 220-660 cm is medium- to
coarse-grained siltstone, coarsens upward (?),
syneresis cracks, fight gray to medium brownish
gray, calcareous, near top is 20-cm-thick tuff
(Mahogany Marker?), weathers light to medium
grayish brown with some reddish brown zones,
base and top sharp, contains 3 or 4 thin mudstone
interbeds, sparse to abundant spots of hematite,
slightly calcareous; 660.cm to top is sandstone,
less than 100 p, bed thickness less than 10 cm in
lower half and 15-20 cm in upper half, wave ripples.

Unit 16: Covered.

Unit 15 Dolostone (Mahogany oil-shale bed).

nd very fight to
medium biuish gray; top 80 cm weathers to paper
shalg, forms ledge, fresh surface smells olly.

Unit 14: Dolostone (?). Dark yellowlsh brown
slightly to
disappear toward top. Tuff bed at top, 1.7-3-cm
thick, pinches-and-swells, weathers light gray to
mottled reddish brown, fresh surface is medium
gray to medium grayish brown, slightly
calcareous.

Unit 13: Dolostone. Partly exposed,
medium-brown, {aminatod dolostone and very
(oil shale).

Unit 12: Limestone, siltstone, and dolostone. Basal

25cmis (?), light brown, fine grained;
25-75 cm is very calcareous siltstone (?); 75-95 cm
is very light gray, calcareous siltstone; 95-170 cm
is dolostone. medium brown. laminated. slightly to
moderately calcareous; 170 cm to top is laminated,
{oil shale), to

pap:r shale in places.

Unit 11: Covered.

Unit 10: Dol L and g

(i.e. oil shale). Two-cm-thick tuff in center, base
irregular, weathers light gray with reddish mottles,
fresh surface is light gray, few percent dark grains

with halos,

Unit 9: Covered.

Unit 8: Siltstone. Basal 30 cm contains ooids and
other carbonate grains; upper 40 ¢m breaks into
thin wavy (rippled?) plates.

Unit 7: Mainly covered. Tuff (Fred Bed?) 70 cm
below top, 4-7 cm thick, relatively flat base and
top, medium gray with reddish brown stains, about
10 percent dark grains, caicareous in piaces.
Unit 6: Dolostone. Laminated and moderately
kerogenous {oil shale).

Unit 5: Covered.

Unit 4: Di L and

Unit 3: Mainly covered. Tuff (Curly Tuff?) 51m
above base, 20-50 cm, pinches-and-swells,
weathered and fresh surfaces light gray, 2-15
percent biotite, noncaicareous, poorly exposed.

Sd

brown te light gray, very fine grained; 80 ¢cm above
base is a 5-cm-thick bed of bright-veliow 1uff (7). |

Unit 2: and Basal 1.4 mis

ing trough sharp
undulatory base with 30 cm of scour, 250 p,
0-7-cm-thick basal lag with white, very fine grained
clasts as long as 10 cm; 1.4-4.5 m above base is
interbedded iight-olive-gray mudstone (70 percent)
and rippled sandstone (30 percent), sandstone
bads less than 15 cm thick, grain size of
sandstones decreases upward (250 to 100 p),
bases and tops of beds sharp and flat, beds
laterally continuous; 4.5 m to top is sandstone,
fines upward (300 to 140 p); 50-cm-thick zone of
extensive hematite and limonite staining and some
carbonaceous debris 50-100 cm above base of
subunit; base of subunit to 1.5 m contains trough
crossbeds; 1.5-2.8 m above base of subunit a set of
tabular-tangential crossbeds can be traced 15 m
toward southwest where it thins; 2.8 m to top of
subunit sedimentary structures partly covered by
desert varnish, trough or tabular tangenhal
crossbeds and planar beds dip 11 ° toward 65°
bedding convolute in plaoes
Unit 1: Dol L

pale y

-cm: ht-
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Thxxx 30 Unit 30: Tuff (Wavy Bed). 30-70 cm thick,

| pinches-and-swells (due to loading onto
fine-grained carbonate), weathered surface is

N light to medium reddish gray to reddish brown,
fresh surface is iight gray with abundant tiny

704 hematite stains (produced by alteration of
biotite), basal 5§ cm has abundant {(about 15

4 percent) biotite, about 5 percent biotite above
basal 5 cm, unit breaks along subparallel

i 29 horizontal planes suggesting muitiple tuff bods,
unit forms minor but relatively continuous ledge.
Unit 29. Covered.

654

] Unit 28: Mainly coverod. Scattered thin outcrops of
sandstone.

b Unit 27: Sandstone, 100 y.

] 28 Unit 26: Covered.

—— —
Unit 25: interbedded and
b Mudstone is light olive gray; one bed of 250-p
60 sandstone, rest of sandstone is 90-120 p and
26 contains wave fipples and hummocky

. ificatit north of
section lower 1.4 m of unit consists of lenticuiar

- body of 215-270 p trough crossbedded sandstone
fhat can be traced for at least 100 m to the north.

7 —~— Unit 24: Mudstone (?). Medium gray, slightly silty,

o~ 25 » SP i hering.
Py 12 | Unit 23: Covered.
55 24 Unit 22: Dy Laminated and {oil
shale).
! Unit 21: MISSING, UNIT NUMBER SKIPPED.
ﬁ Unit 20: Covered.
23 Unit 19: Dolostone. Basal 20 cm medium brown,

4 slightly upper
30 cm kerogenous (oil shale), weathers to paper
shale in places.

Unit 18: Covered.
50 L e e
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Unit 27: Shale. Medium gray, slope forming,
J D slightly silty, slightiy calcareous.
® 43 | L | Unit 26: Sandstone, variable grain size (70-140 p).
4 ® Base sharp and flat; several mudstone interbeds in
basal 1.0 m; sedimentary structures generally
I ? ? indistinct, ripples in upper half of unit.
s

Unit 25: Mudstone. Light olive gray, carbonized
plant impressions and few very thin coal seams.

Unit 24: Sandstone, 100 u. Base gradational and
contains abundant plant debris; basal 10 cm con-
tains planar laminations, upper 0 cm current (?)

ripples; few hematite concretions in upper 20 cm.

Unit 23: Shale and siltstone. Dark-gray, slightly
shale, forms slope; upper 15 cm of unit

is siltstone.

Unit 22: Sandstone, 70-80 . Rippled, truncates
unit 21 and most of unit 20 northwest of measured
section; unit 22 appears to dip to northwest
(laterai-accretion bedding?).

Unit 21: Covered.
Unit 20: Sandstone, 70-150 u. Basal 20 ¢m is one
bed of 70-u sandstone containing wavy planar lam-
inations (?); upper 30 cm is 150-125-1 sandstone
that fines upward, contains15-20 percent ostra-
codes and ooids, rippled and trough crossbeded,
scours 10 ¢m into underlying sandstone bed.
Unit 19: Shale and siltstone. Basal 1.0 m is poorly
exposed light-olive-gray, slightly calcareous shale;
upper 40 cm is light-gray, medium- to
coarse-grained siltstone.
Unit 18: Shale and siltstone. Light- to
i , .

m y shale siltstone,
coarsens upward; top 50 cm is thin bedded (less
than 2 cm) gray siltstone that contains wavy planar
(?) laminations.

Unit 17: Limestone. Yellow silty micrite (?), sparse
to abundant ostracodes and ooids (?), base and top
sharp and flat; upper 5 cm is wave (?)-rippled
sandy and ooid (?) grail

Unit 16: Shale. Medium greenish gray, breaks into
slabs a few millimeters thick.

Unit 14: Covered.

Unit 15: Limestone. Basal 30 cm is medium-brown-
ish-yeliow li tains some algal lamin-

st

ations; top 10 cm consists of small domal
stromatolites

Unit 13: Sandstone, 80-135 . Indistinct planar
laminations and ripples, organic matter in center of
unit,

Unit 12: interbedded shale and sandstone. Partly
exposed unit consists of interbedded dark-gray,
silty, fissile shale and rippled 90-u sandstone, bed
thickness 15 cm, minor organic matter and
moderately abundant mica; several sandstone
beds contains hematite concretions.

Unit 11: Covered.

Unit 10: Sandstone, 75-110 . Base sharp and
flat; basal 35 ¢m is rippied 75- sandstone; 35-75
cm above base is 110-u rippled sandstone,
abundant mica and organic matter along
ripple-bedding planes; 75 cm to top is 110-p
rippled sandstone, mica and minor organic matter.
Unit 9: Malnly covered. Dark-gray, silty mudstone
and thin-bedded 65-p sandstone that has sole

fa

St

St

p out beneath unit 10.

Unit 8: Sandstone, 115-125 . Partly exposed,
base dips 26° N. 60° E., well-exposed current
ripples.

Unit 7: Covered.
Unit 6: Sandstone, coarsens upwards (95 to 120 p).
Basal 40 cm contains ripples or small trough

! d by soft-sedi
Unit 5: Mainly covered. Dark-gray siltstone crops
out beneath unit 6; 7-8 m west of measured section
interval consists of lenticular sandstone.
Unit 4: Li Mainly medium-grayish-brown
micrite containing a few ostracodes; top 10 cm of
unit is d i i
in lower part and ripples in upper part.
Unit 3: Covered.

Unit 2; Limestone. Composed of grain-supported
ostracodes (80-90 percent) and ooids (10-20
percent), imestone beds 10-70 cm thick and
separated by thinner limestone or shale beds;
bases and tops of beds sharp; one bed contains
minor (less than 5 percent) chert nodules; beds
laterally p most are strt some
wavy planar laminations and ripples (?).

Unit 1: Mudstone, limestone and sandstone. Gray

mudstone grades upward to brown fissile shale that

grades upward to 25-cm-thick interval of very thinly
i and

bed thickness iess than 5 cm.

4 5
——
3
2 (L
1]ia
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Unit 49: Sandstone, 65-70 u. Gradational base;
basal 15 em structureless; upper 25 cm rippled (?),
few vertical burrows.

Unit 48: Mudstone and siltstone. Mudstone dusky
yellow green, poorly exposed; 20-cm-thick bed of
very coarse grained siltstone crops out beneath unit
49.

Unit 47: Sandstone, fines upward (160 10 90 n).
Base sharp and flat; basal 10 ¢cm consists of matrix
of 160-u sand and angular mudstone clasts as
long as 10 cm, hematite-stained plant debris,

, small yellow [i and
ostracodes; basal 6.6 m contains ripples (50
percent), planar laminations (30 percent), trough
crossbeds (10 percent), and structureless (10
percent); top 40 cm contains laminations that dip as
much as 20° toward 310° (lateral-accretion
bedding?); unit is laterally persistent for at least 75
m but appears to thicken and thin.

Unit 46: Interbedded green mudstone (65 percent)
and sandstone-siltstone (35 percent). Lower half
covered; sandstone is very fine grained; sandstone
and siltstone beds have sharp bases and tops and
are less than 10 cm thick; mudstone is moderately
to very silty and calcareous.

Unit 45: Li O i

and  top; basal 1.0 m conlams wavy planar

flat base

that have |
(HCS?), trough crossbeds, and mlnor (less than 15
percent) ripples; upper 2.1 m is mainly structureless
and contains few ripple foresets or wavy surfaces,
burrows, and thin mudstone interbeds; unit is
laterally continuous for at least 75 m and probably
crops out on ridge 0.4 km to east.
Unit 44: Mudstone and sandstone. Basal third
covered; upper two-thirds green mudstone contain-
ing one 20-cm-thick bed of rippled very fine grained

and one 60-cm-thick bed of 175-u trough
ini in

places and some soft-sediment deformation.

Unit 43: L O

relatively abundant gastropeds, base sharp.

Unit 42: Sandstone, fines upward (175 to 135 p).
Base sharp and generally flat except for one zone
with 30-40 cm of scour; base contains 15-20
percent ostracodes; basal 1.5 m has trough

that give i
1.2-1.8 m above base abundant carbonaceous
debris and mica along bedding planes;
sedimentary structures Indistinct in top 2.0 m (may
be trough crossbeds ?).

Unit 41: Interbedded mudstone (60 percent) and

sandstone (40 percent). Basal 50 cm and upper 30

cm are mainly green mudstone; middle is

interbedded green mudstone and very fine grained

sandstone containing abundant fine-grained

carbonaceous debris along some bedding planes,

bed thickness 10-15 cm.

Unit 40: Li O

iregular, top sharp and flat.

Unit 39: Dolostone and limestone. Brown,

kerogenous, iaminated dolostone ( oii shale) with
ks (some 4 cm wide by 10 cm

base

ry large
deep) filled with ostracode grainstone.

Unit 38: Limestone. Clast-supported mix of ooids,
and 0.1-to-15 fong micrite

intraclasts.

Unit 37: Limestone. Several beds of ostracode
grainstone.

Unit 36: Dolostone. Medium brownish gray,
structureless, very fine grained, weathers light
green, filled with

Unit 35: Sandstone, 110 u. Lower few centimeters
contalns carbonaceous debris in places; thickens
and thins,

Unlt 34: Mudstone. Greenish gray, top contains
carbonaceous debris.

Unit 33: and siltstone. Base gradational
over few centimeters; lower half coarsens upward
from 65- to 85-i sandstone; upper half is fine to
very coarse grained siltstone, lower 65 cm contains
wavy planar laminati and wave (?) ripples.

Unit 32: Mudstone. Greenish gray, similar to unit 30.

55 21 45| L | Unit31: Sandstone, 125 u. Base sharp and slightly
ﬂ irregular, structureless.
4 it 30: 3 i
o= Unit 30 Mludstone Gret!eyn‘lialgray‘ moderately silty,
- weathering.
A M3\ Unit 20: Sandstone, fines upward (150 to 125 ).
1 & | Base sharp and flat, umt thlckens to west, contains
o o 44 | 5¢ d small
T Unit 28: Sandstone, less than 90 w. Gradational
5 base, sandstene rippled in places.
T T T
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2 UTHOLOGY

g SANDSTONE
3 (microns)
2 o o

o

o

P25
Li

20
I-30

DESCRIPTION

1504
<

©5 [Fg| FacEks

Unit 71: Mudstone. Green, silty, poorly exposed.

Unit 70: Sandstone and siltstone. Base transitional
from silty mudstone 10 siltstone 1o 95-u sandstone;
top of unit grades into siltstone that breaks to wavy
plates.

Unit 69: Siltstone and mudstone, 50 percent cover-
ed. Base Is medium-grained calcareous brown-
ish-gray siltstone, iarge mudcracks; 2.0-2.6 (?) m is
calcareous medium-gray siltstone, breaks into thin
(1 cm) plates, some of which exhibit symmelncal
(wave ripples ?); 2.6-4.5 m is covered;

84 | St
a3 [Ma]

140
i 2| S

81 | M

4.5 m to top is silty greenish-gray mudstone.

Unit 68: Siltstone, very coarse grained.
Calcareous, forms resistant ledge.

Unit 67: Mainly covered. Top of unit is
20-cm-thick bed of coarse-gralned siltstone.

NOTE: Atcontact between units 66 and 67 there is
a regional change in the weathered color of the
rocks from light gray below to brown above.

Unit 66: Mudstone-siltstone. Moderately fissile,

slightiy to moderately calcareous silty
litstone, variabie colors: basal 3.1 mis

== 7 80

79

78

| = _ | unitis white limestone (micrite ?) interbedded with

medium brown; 3.1-4.1 m is light medium gray;
4.1-13 m is medium brownish gray; 13 m to top is
light gray; mudcracks (?) in places; 15-cm-thick bed
of 135-y sandstone 1.5 m above base.

Unit 65: D Poorly d

medium to dark brown, weathiers into paper shale.
Unit 64: Lii [¢f most
structureless, minor ripples and trough crossbeds in
places, unit breaks into thin wavy slabs suggesting
wavy planar laminations or HCS (?).

Unit 83: Dolostone and limestone. Basai § cm of

osltacode grainstone; most of unit is laminated and
g (oil shale), medium brown,

some ostracodes.

Unit 62: Li O base

sharp and flat, bed thickness 10-40 cm, few thin

74 | Se

73

h-gray and brown fissile shale
interbeds; 70-80 percent of unit structureless, 20-30
percent has trough crossbeds (?) and ripples; one
bed in center of unit contains coated ostracodes in
top 6-10 cm of bed.
Unit 61: and siltstone.
light-gray mudstone containg beds of Ilgm-gray
medium-grained siltstone; upper 30 cm is all

69

P&

68

67

h gray
Unit 60: Sandstone, 7080 . Base sharm, rippled,
few thin green mudstone interbeds near base.
Unit 59: Mudstone and siitstone. Green mudstone
contalning one 20-30-cm-thick bed of siltstone in
center, mudstone-siltstone contacts are gradational.
Unit 58: Sandstone. Basal 65 cm grades upward
from mudstone through siltstone to very fine
grained sandstone; upper 45 cm fines upward (130
o 100 p), 0-10 percent ostracodes, rippled.
Unit 57: Mudstone, green.
Unit 56: siltstone, and
Grades upward from green mudstone through
siltstone to 70-80-u. sandstone.

Unit 55: Sandstone, 80-100 | (coarsens upward).
Base sharp and flat; basa! 65 cm contains planar

and laminae (20
percent of interval); upper 95 cm contains a few
ostracode limestone laminae and is rippled and tar
saturated in places.

Unit 54: interbedded siltstone, mudstone, and
sandstone. Basal 3 cm is laminated siltstone
containing plant debris; 3-11 cm is light- to
medium-gray calcareous mudstone; 11-15 ¢cm is
65-u rippled (?) sandstone containing some
ostracodes and minor plant debris; 15 cm to top I1s
olive-gray to greenish-gray mudstone.

Unit 53: Limestone. Basa! 30 cm is ostracode
grainstone that contains wavy planar laminations
and few thin (less than 3 cm) interbeds of
grayish-brown, fissile dolostone, limestone bed
thickness less than 10 cm, scme beds have

66 | la

y bases with wavelength of
12 cm (wave r|pp|es’7) middle 30 ¢m is ostracode
grainstone; top 20 ¢m consists of well-rounded
carbonate grains as much as 5 mm in diameter but
mostly less than 2.5 mm, minor ostracodes.
Unit 52: Dol and

shale), grayish brown (SYR 372).

Unit 51: Sandstone, 65-70 . Base sharp and flat.
Unit 50: Mudstone and sandstone. Poorly exposed
green mudstone containing one 10-cm-thick bed of
very fine grained sandstone in center.

s (ol

1001 T T T T

SECTION 11

INTERVAL: 100 to 150 m

Stratigraphy of Green River Formation, Uinta Basin, Utah

BB63



['SH & CARB,

DESCRIPTION

20

LITHOLOGY a
- SAN?STONE ;E.'.:' w
g e 539
S a2 2 8 Z|w
1 1 L1 L L

97
96 | Sf
95
94| sb

__[¢]

93

B

92 | Sf

91

Unit 93: Covered (65 percent), minor sandstone,
siitstone, and limestone. Basal 0.5 m covered;
0.5-3.2 m above base several thin (10-20 cm) 125-p
sandstone beds are overlain by 50-60-cm-thick bed
of silty micrite (?) containing ostracodes and oolites
(?); 6.0 m above base is 20-cm-thick bed of 80-n.
sandstone; 8.3-9.1 m is siltstone; 11.5-12.5 m is
65-u sandstone.

Unit 92: Sandstone, coarsens upward (70 to 115 ).
Base sharp and flat, bed thickness 50-60 cm, small
(1.5 m wide by 0.35 cm deep) sand-filled channel
cuts top of unit, structureless.

Unit 91: Mainly covered. Several outcrops of green
mudstone; 50-cm-thick bed of 70-p sandstone near
top; toward west unit is all sandstone.

Unit 90: Sandstone, 100-125 p (no grain size

trend). Base Is sharp and scoured; 80 percent
structureless, 10 percent planar laminated, and 10
percent rippled: lenticular geometry, sandstone
beds within unit dip 20° N.5° E. (lateral-accretion
bedding).

Unit 89: Mudstone. Red, malnly covered.

Unit 88: Sandstone and mudstone. Complex

body composed of three 1 (1)
basal 3.0 m s interbedded red and green
mudstone (80 percent) and very fine grained
sandstone (20 percent), bed thickness less than 25
cm, sandstones have sharp bases and tops, base
of subunit flat, subunit thing to 1.5 m thick 10 m to
northeast due to truncation by northeast-dipping
subunit (2), 10 m northeast of measured section
have within subunit (1) a 1.0-m-thick lenticular body
of sandstone fines upward (110 to 70 p) and
contains scattered IFC at its base; (2) 3.0-6.7 m
above base is interbedded sandstone (80 percent)
and mudstone (20 percent), beds dip 35° NE.
(lateral-accretion bedding), sandstone beds merge
updip and truncate mudstones, sandstones are
80-110 u, 50 pecent structureless, 30 percent
rippled, and 20 precent planar laminated; (3) 6.7 m
to top is sandstone, fines upward (140 to 100 p),
mudstone clasts at base, trough crossbeds in iower
2.0 m, ripples and pianar laminations {?) in upper
half of subunit.

Unit 87: Siltstone and mudstone. Basal 70 ¢m is
siltstone; upper 2.0 m is red mudstene overiain by
30-cm-thick bed of green mudstone.

Unit 86: Sandstone, 100 1. Base gradational,
structureless.

Unit 85: Mudstone. Green, poorly exposed.
Unit 84: Sandstone, coarsens upward (65 to 90 p).

Unit 83: Sandstone (67-70 1) and green mudstone.
Poorly exposed; lower half sandstone; upper half

90 | Sb

89 | M

88

Se
&
Mg

green

Unit 82: Sandstone, coarsens upward {65 to 100
). Structureless.

Unit 81: Mudstone. Poorly exposed:; light to medium
grayish purple in lower 1.2 m; green in upper 0.6 m.

Unit 80: Sandstone, 65-70 . Base fairly sharp,

less except for (?) at base,
breaks into thin slabs.
Unit 79: Slitstone. Medium brownish gray, slightly
calcareous, poorly exposed.
Unit 78: Siltstone and sandstone (80 p). Basal
1.0 m grades from siltstone to sandstone; upper
2.2 m is siltstone, breaks into curving plates.
Unit 77: Mudstone, green.
Unit 76: Sandstone. Base gradational from green
mudstone through siltstone to 70-80-p. sandstone;
60 percent of unit structureless and 40 percent
rippled; vertical burrows, laterally persistent.

Unit 75: Covered. Green mudstone 20 cm thick at
10p.

Unit 74: Sandstone, fines upward (105 to 65 ).
Base gradational from very coarse grained siltstone
1o sandstone; 85-90 percent of unit structureless,
10-15 percent rippled; upper third of unit contains
small (2-3 mm diameter) concretions or burrows.
Unit 73: Covered. Green mudstone under soil.
Unit 72: Sandstone, 65-70 L. Base shamp,
structureless, moderately calcareous.
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Unit 104: Covered. Green mudstone fragments in
upper 17 m; green mudstone crops out beneath
unit 105.

Unit 103: Sandstone, 105 1. Poorly exposed,
rippled (50 percent) and structureless (50 percent).

Unit 102: Sandstone, 105 . Base sharp, several
meters of scour; base of unit is composed of
several lenticular sandstones; basal 75 cm has
several zones of generally well rounded siltstone
and mudstone clasts as fong as 8 cm; trough

and planar that dip (due to
lateral accretion bedding?) are throughout unit;
upper 2.0 m contains abundant ripples; abundant
scour and fill within unit; mudstone interbeds in
iower haif only.

Unit 101: Mainly covered. Silty light-gray
mudstone 2 m thick crops out beneath unit 102.

Unit 100: Sandstone, 80-110 1. Base sharp,
scoured, dips northeast; most of unit is
structureless, ripples (?) in basal 40 cm.

Unit 99; Mainly covered. Lower 1,6 m is covered by
thick soil; upper 2.8 m has abundant fragments of
green mudstone on surface.

Unit 98: Sandstone, 65-80 u. Base is covered,
structureless.

Unit 97: Mainly covered. Unit has one poorly

AP A7

S

90

Unit 96: Sandstone, 125 1. Base and top of unit
dip 15° NW. (i.e. iateral-accretion bedding);
planar ions (some disturbed by

99

98

oW
®

soft-sediment deformation) and few trough
crossbeds (?); upper 20-30 cm rippled; unit thins
toward northwest.

Uriit 95: Mainly covered. Friable, very fine grained
sandstone crops out beneath unit 96.

Unit 94: Sandstone, 100-140 y. Base sharp, 50-60
cm of scour (truncates siltstone and mudstone);
basal 50-60 cm Is 140-u sandstone containing
mudstone clasts, bed thins to east and west; 60-80
cm above base is mudstone; 0.8-5.1,m is
sandstone, base sharp and irregular and has basal
siitstone clasts as long as 10 cm, 50 percent

97

20 percent planar laminated, 10
percent trough crossbedded, and 20 percent
soft-sediment deformation and water-escape
structures; 5.1 m 1o top contains planar laminations
{40 percent) and ripples (40 percent), 20 percent
structureless. Beds of unit are horizontal along
measured section but 50-75 m west same unit
contains lateral-accretion beds that dip to northeast
(sandstone beds are 2-3 m thick and thin downdip,
interbeds thicken i

200

RS

SECTION 11

INTERVAL: 200 to 250 m




&  LTHOLOGY a .,
S SANDSTONE  |= @i i
& o b (mions) 235 DESCRIPTION
Q %2 g8 8 D <
5 2 232 R 8 2{ w
270 i 1 1 11 1 L
265
TOP OF SECTION
260
106 Unit 106: Covered. Top of unit 106 is top of ridge.
Unit 105: Sandstone, coarsens upward (110 1o 140
05| sf ). Base sharp and scoured, sandstone contains
trough (?) and planar ions that
are, in places, disrupted by soft-sediment,
lioa| Mg
T
SECTION 11 INTERVAL : 250 t0 264.3 m
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Unit 26: Sandstone, 100 p. Base and top sharp
and flat, rippled.

Unit 25: Mudstone. Pale green, very silty,
noncalcareous, fills scour cut into unit 24.

Unit 24: Sandstone, 90 p. Base indistinct, top
truncated.

Unit 23: Mudstone, green.

Unit 22: fines upward (175 to 65 p).

Base sharp and flat, scattered zones of ostracodes
and algal near base, most of

1 9% | Unit 20: Sandstone, fines upward (170 to 80 p).

unit covered by desert varnish, some trough
crossbeds in basal 2 m.

Unit 21: Mudstone. Pale green, slightly silty,
moderately calcareous, vertical burrows 1 cm wide
by 3.5-6 cm long.

Base sharp and slightly irregular, sedimentary
structures covered by weathering and lichen.

Unit 19: Mud: Yellow cal d
(70 percent) and green silty mudstone (30 percent).

I
o
-

&

Unit 18: upward (80 to 150 p).
Base sharp and irregular; 25 percent of unit rippled,
5 percent contains wavy planar and 75
percent is obscured by weathering; 0-25 percent
carbonate grains, one zone contains carbonate
intraclasts and fish scales; unit thickens to east.
Unit 17: Mudstone. Light to medium gray and
brown, moderately to very calcareous, silty,

w
I = [Hle= Bl
2

S0

Unit 16: Limestone. Micrite and algal faminated
limestone (mainly subhorizontal, few smail domas).
Unit 15: Limestone. Subhorizontal to domal
stromatolites, most domes 10-30 cm wide, in places
i ntains algal i i

Unit 14: Limestone. Composed of grain-supported
ostracodes and ooids, very sandy.

Unit 13: Limestone. 80 percent silty micrite and 20
percent algally Jami
and very small domes).

Unit 12: Mudstone. Light greenish gray, very
caicareous.

Unit 11: Limestone. Micrite containing 10 percent
algal lami (mainly subhori; with few
very small domes).

20

Unit 10: Li Domal lites 20 cm

high and 30 cm wide.

Unit 9: Li Ci d of grail

ostracodes, 0oids, and lesser carbonate intraclasts
{some with algal laminations); size of ostracodes
increases upward to 1 mm long due to carbonate
coating on ostracodes.

Unit 8: and

e

limestone. Basal § cm is sandstone; 5-12cm is
green mudstone; 12-40 cm is sandy ooid

limestone; 40-100 cm is sandstone containing fish
scales (10 percent), bone fragments, and fragments
of algally laminated limestone; 100 cm to top is
calcareous sandstone.

Unit 7: Mudstone. Light olive gray, silty, noncai-
careous to slightly calcareous; basal 25 cm iamin-
ated; 12-cm-thick bed of sandstone 110 cm above
base; 1.4-1.6 m above base Is silty mudstone
contalning ripples and wavy planar laminations.
Unit 6: Sandstone (65-80 p) and silistone. Basal 50
cm contains current (?) ripples, top 15 ¢m planar
and wavy planar laminations and one small
water-escape structure.

Unit 5: Mudstone, green.

Unit 4: Sandstone, fines upward (160 to 140 ).
Base has 1.6 m of scour, abundant yellow car-
bonate grains near base (weathered ostracodes?),

&

trough ds, 20 percent of troughs distorted
by saft sediment deformation.

Unit 3: Sandstone, 65-150 . Unit composed of thin
(less than 45 cm) sandstone beds, some separated
by thin green mudstone interbeds, beds thicken up-
ward (4cm, 6cm, 10cm, 40 cm, 25¢cm, 15¢m, 8
cm, 40 cm) and coarsen upward (65 u, 70 p, 110 1,

and mud: 90 p, 1354,
100 y, 150 y), planar laminations and ripples,
bases of sandstones sharp, tops sharp to
gradational.

Unit 2: Mudstone. Laminated, slightly to

medium brown to olive
green, silt content increases upward.

Unit 1: Limestone. Basal 25 cm is algally laminated

(80 percent has horizontal to
subhorizontal {aminations and 20 percent has
domes) containing ostracodes and coated

oamonate grains; middle 30 cm contains pillar-type
and upper 35cm is
containing a few fish scales.

SECTION 13

INTERVAL: Oto 50 m

Stratigraphy of Green River Formation, Uinta Basin, Utah
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& LUTHOLOGY a ., &  LITHOLOGY e .,
g SANDSTONE =l & g SANDSTONE B[ 18
s @ b (microns) = g 2 DESCRIPTION s & e (microns) == g DESCRIPTION
z 2 728 88 [ 2 z 2 728 88 [Z
10 A 1 11 1 1 150 L 1 1 L
79 Unit 54 lees‘lonemBasaH .8 m is white mmn;e Unit 87: Silts medium- to coarse-grained
E spars 4 coarsens upward). Structureless.
1A =7 = 00ids (?); 1.8-2.0 m consists of subhorizontal algal (Unil 6: cos:rsd ) Abundant greenish-gray
B S; Za?‘dma:;atlop contains pillar-type and 4 = —a mudstone fragments.
4 ostracodes. i Unit 85: Sandstone, fines upward (150 to 105 ).
Unit 53: Covered. Basel S‘gﬂf?: 20 e 0;:953'"159?(“;;3:531 1.3 W
: 77| | Unit52: Sandstone,90-115 . Base sharp and flat 1 o7 | Mo e o etons bade: uamer + 3 e ot ol
over distance of 30 m and contains a few small containing ripples (15 percent) and trough
951 limestone ciasts; 80 parcent of unit structureless (?), 145 crossbeds (5 percent), but most (80 percent) is
| 20 percent rippled; upper half poorly exposed. ] obscured by weathering or Is structureless.
UT: 51 U"_‘ﬁ“’?g' Mictite, sparse to aé:undam QO ——m™ Unit 84: Mainly covered. Upper 1.8 m of unit is
4 ostracodes; top 10 cm contains ostracodes and green mudstone that upward to 65-u sandstorie.
o He-T weli-rounded carbonate clasts as wide as 1.5 cm;
i forms locally prominent yellow band. Unit 83: Interbedded siltstone (80 percent) and
(80 ) (20 percent). Sﬂplsetone is
75 Unit 50: Interbedded mudstone, siltstorie, sand- 00 L ( > - !
- stone, and minor limestone. Unit coarsens upward; £ 96 laminated; sandstone contains wavy planar
4 [ 7215 basal 2 m s silty green mudstone and rippled sand- — laminations, most sandstone is in zone 20-70 cm
90 stone and siltstone; 2-2.7 m above base consists of 140 above base.
several 20-cm-thick beds of rippled 70-80-u J 95 ':9 Unit 82: Covered.
E sandstone; 2.7 m to top is mainly sandstorie and m—— Unit 81: Limestone (?). Ooid grainstone
siltstone, one 5-cm-thick bed of ostracode and 0oid o4 S€ | Lontains abundant ﬁa’su sanﬂ with cmf,?ate
B 73 grainstone is 3.3 m above base of unit. 1 coating and and
i Unit 4a9|: Mudskonak(g;enish gray (5GY 6/1), W A A o3 | st Unit 80: Mudstone, sandstone, and siltstone.
several 1-2-cm-thicl s of ostracode grainstorie o/ Unit 79: Mai i
) nit 79: Mainly covered. One 15-cm-thick bed of
) in basal 25 cm. ] ~ i 10541 in lower third.
5. ;’I;j:'ﬂ“;’{sfggg‘?::;;f’g';f’hl; pase :::i;’i:g"g / 135 92 | Mg | Urit 78; Sandstone, 110 . Party exposed; basal
smali (most less than 2 cm) limestone clasts; basal 91| Se ﬁg;’:d's planar laminated (?); upper 25 om s
J 72 3.8 m contains well-exposed current ripples (85 4 <~ :
71 percent), tabular tangential or trough crossbeds (5 Mg | Unit 77: Covered.
] e percent), 10 percent is covered; 3.8 m to top 1s 4 s 90 | & |unit7e: Li grai
g8 70 planar laminated (50 percent) and structureless (50 Se o
= — | percent); 10-cm-thick lens of IFC 30 cm below top of l < Unit 75: Covered.
o 69 unt. [=) [88 [ T_| Unit 74: Sandstone, coarsens upward siightly (80
1 Unit 47: Limestone. Silty micrite (?); base Irregular, . v o ?10 W. Stuctureless.
o — | top sham; minor ostracodes; top 10 cm contains ! Unit 73: Malnly covered. One 20-cm-thick bed of
8012, 68 | L | abundant oval to round 2-6 cm-wide patches 130 t ledge-forming sandstone 4.4 m above base.
i 1 having spongy (algal?) texture. t Unit 72: Limestone. Ostracode grainstorie, very
= | © 67 Unit 48: . . and sand b : sandy in places, weathers into slabs
e 6 Green to very silty i | Unit 71, Li (e d
= = three 20-40-cm-thick beds of very fine gramed b Unit 70: Li Pillar-type i pillars
4 P 65 sandstone with gradational boundaries in upper g 88 |Mg 0.2-2.0 cm wide and as long as 10 cm.
hatt of unit. ! Unit 69: Li c d of abundant ostra-
e o4 Unit 45: SKIP IN NUMBERING. e : codes and large (as wide as 1 m) demal
75- Unit 44: Sandstone, 105 ju. Base irregular and | stromatolites; top 10 ¢m containg small domal
A ﬁ Mg | sharp, grades upward to mudstone, structureless. 125 \ stromatolites.
I — & | Unit 43: Mudstone and sandstone. Mudstone is ! Unit 68: Limestone. Consists of grain-supported
A Se green and purple, mottied in places; one bed of 1 oslraoodeg and carbonate grains (well r_ounded.
J — 62 rippled sandstone 1.2-1.35 m above base. round m(;'s'( Shaﬁ’?' IeTs ::la" 2‘ Tt:‘sw'dE); top15
h cm small domal stromatolites.
A — Unit 42: Sandstone. Continuation of unit 40, fines { UmoonA ?s m ga . !
=7 upward to mudstone, 40 percent rippted and 60 p i t67: Limestone. Subhorizontal aigal
percent structureless or poorly exposed. i I:v'g'"a"w"az :’a‘g sx'af:rdu?ars u':"‘;i d:é"a:It
i mal wide as , abui
61 | L | Unit41: SKIP IN NUMBERING. Ji 87 | Se forms ledge.
704 Unit 40: Sandstone, 110 p. Rippled. Unit 686 Lit Basal 30 cm simitar to unit 65;
120 T
50 | g | Un't 33: Mudstone, and sandstone. Green, very | 30 cm to top is light-medium-brownish-gray,
b R P Lg silty mudstone and several thin sandstone beds, 1 \ fine-grained limestone.
= A [283 L | sandstone contains wave (?) ripples and HCS (?). 1 Unit 85: Limestone. Consists of grain-supported
56 Unit 38: Sandstone, 75 u. Base and top sharp and h ' 86 | Mg | ostracodes and lesser ooids and carbonate
= - 554 fiat, structureless. .’ intraclasts, wavy planar laminations and ripples.
L T : .
b Unit 37: Mudstone. Greenish gray, silty, laminated, : ::g sGaAn‘ dlnﬁmcnmmﬁ“b:;iﬁm‘:gm,
1$] 54 small zone of soft-sediment deformation; 20-50 cm b indistinct: .
® ) 4 1 indistinct; top 70 cm Is mudstone.
& above base is very fine grained sandstone. N
654 i 115 Unit 83: Sandstone, 65 . Well-exposed large
Unit 36: Limestone. Basal 20 cm is stromatolite, A ripples throughout, forms resistant ledge.
B subhorizontal laminations and small domes, sparse 4 85| sf .
53 1o abundant algal limestone clasts; 20-100 cm is Unit 62: Interbedded mudstone (70 percent) and
J white micrite; 100-135 cm is stromatolite, pillar-type |l ~ sandstone (70-125 ) (30 percent). Green
and 135 cm to top is algally Se contains thin (less than 10 cm)
laminated limestone (?), mottied texture and algal J sandstone beds; sandstone beds contain starved
limestone clasts; top of unit irregular, has 20 cm of Mg | ripples in piaces, pinch and swell bedding, and
52 | sp| reliet. i ! sharp bases and tops.
Unit 35: Mudstone. Pale green, silty, calcareous. Unit 1: Limestone. Basal 2.15 m is white sand;
Unit 34; Li of 110 84
51| L | carbonate mt;'laclass' and thin algally l'ammated i ;t}:g‘mlrsm&;:g:x o;:gedg:g;;:]e:s‘c:rpb;::te
S&e ;?::issé':é'{: glgms,sxgmges rom silty Unit 60: Mudstone. Green, several thin siltstones.
an. " 7 Unit 59: Li Pillar-type ites, pillars
¢ | Unit33: Mudstone. Very pale green, very silty, have spongy interior texture, top and base of unit
very calcareous. pongy
50 —M Unit a2 Sandsu;ne 115 . Base sharp and fiat, top T vfwy irregular, green mudstone between pillars in
g 2 k harp ] — places.
& | gradational, rippies and planar laminations (7). — 83 | Se| it 58: Mudstone, sandstone, and siltstone. Unit
Se | Unit 31: Mudstone. Green, very silty, calcareous; 105 consists of green mudstone containing several thin
o 60-80 cm above base mudstone is laminated and beds of sandstone and siltstone.
Mg | has thin siltstone interbeds. . Unit 57: Sandstone, 80-90 1. Rippled.
:{’:;3236" i 75 . Base sharp and flat, top o Unit 56; Limestane. Silty micrite (7), yellow, top few
y o . h contain:
Unit 29: Mudstone. Green, fissile. intraclasts and some ostrapodes
g 48 | gp| Unit26: Sandstone, 110 . Sharp and flat base, 1 Unit 55: d and
rippled. — 80-p d is green; I
Unit 27: Mudstone. Green, laminated and fissile, 'i‘-@—-l_ 81 ostracode gramslone sandstone is one 6-c- ik
> calcareous, moderately silty to very silty. 80 | Se| pod ripples.
T 10— T 1T
SECTION 13 INTERVAL: 50 to 100 m SECTION 13 INTERVAL: 100 to 150 m

BB66 Evolution of Sedimentary Basins—Uinta and Piceance Basins



o)
g  LTHoLOGY & 2‘: LITHOLOGY &l e
SANDSTONE | | w1 SANDSTONE = mf Wt
: [ & (microns) = ___:) 2 DESCRIPTION g I & (microns) |2 g :t’ DESCRIPTION
a9 a 1. e o
22 il G W
Unit 114: Sandstone, 65 . Basal 1.3 m is poorly 250 Unit 138: Covered.
exposed; “'m;‘ 0m “"‘2‘125) wave "pP'?ra(;':‘ 4 Unit 137: Sandstone, 95-125 1. One set of trough
and zones containing small carbonate clasts. i 140 crossbeds in cennar o u'n L Soe pl?'r: a;wst of unit
1b | Unit 113: Sandstone, 130 y, one 3-4 cm-thick zone obscured; top 10-15 cm contains abundant yellow
of 160-p sand near top. Rippled. B brown qnud;tone chips as long as § cm; one
Unit 112: Mainly covered. Several thin (less than 2-om-thick interbed of yellow-brawn mudcracked
40 cm) beds of sandstone and siltstone; 50 cm of g mudstone.
greenish-brown siltstone and green mudstone Unit 136: Siitstone, coarse-grained. Top 10 cm is
crops out beneath unit 113. 245 green silty
Unit 111: Sandstone, 100-130 . Base sharp, Unit 135: Sandstone, 95 1. Rippled.
Se| 1015 om of scour; basal 3.0 m contains 30 percent 139) Jo | -0 = » S5 1 Rippled )
trough {some di by 1 Unit 134: Siltstone, very coarse grained. Friable.

deformation), 20 percent planar lammatlons (some Unit 133: Sandstone, coarsens upward (65 to 110
Ig| laminations may be slightly curved, HCS?), and 50 138 W). Rippled.

| Se| percent sedimentary siructures obscured or Unit 132: Siltstone and sandstone. Unit consists of
structureless; upper 2.0 m structureless. 56 4-5-cm-thick sandstone beds within siltstone.

-
3
g
w
@

. [136] Unit 131: Sandstone, 110-210 y. Base sharp and
Unit 110: Sandstone, 90-100 . Grades upward to [135,] | slightly scoured; 65 percent planar laminations
medium-grained siltstone at top, some planar - rting linea 25 ¢ ripples. 5
laminations and HCS (7) but most sedimentary ge | CONaining parting lineations, 25 percent ripples,

132 percent soft-sediment deformation, and § percent
trough or tabular-tangential crossbeds.
Unit 130: Mudstone-siitstone. Very silty green
mudstone or medium-grained siltstone.
131 SF | ynit 129: Sandstone (90-110 p) and mudstone.
Basal 25 cm is rippled 110-p sandstone; 25-55 cm
__]g_q_"'_ is very silty green mudstone; 55 cm to top is rippled
129 90- sandstone.
| Mg Unit 128: Mudstone-siltstone. Medium-green-

& ish-brown, very silty mudstone or medium-grained
Se | siltstone, coarser zones rippled in places.

Unit 127: Sandstone {65-125 ) and mudstone.
Basal 30 cm consists of five beds of 100-n

str 30-55 cm is 65-70-p
sandstone; 55-115 cm is sandstone, coarsens
upward; 115-130 cm is 65-70-u. sandstone;

structures obscured by weathering and desert
varnish.

Unit 109: Covered.

Unit 108: d 75 p. Well-exposed ripples
{some are wave ripples).

Unit 107: Covered.

Unit 106: Dolostone. Basal 60 cm is laminated,

Sb | medium to dark brown, few thin (few cm) kerogen-
ous zones have faint cily smell (oil shale); upper 60
cm is laminated dolostone, medium to fight
brownish gray, breaks into 1-5-mm-thick slabs, very
slightly calcareous, very slightly silty.

Unit 105: Mainly covered. Soil and float are very
Se light gray, fioat and minor outcrop of white,
calcareous wave (7)-rippled medium-grained

siltstone. S&e 130-185 cm is sandstone, fines upward (130 to 100
. . N . 127 u), basal few centimeters rippled, rest of bed planar
4 109 Un'|t 104: Limestone. Basal 15 cm |s'tar-slamed Sf | laminated; 185-192 cm is green mudstone;
ooid limestone that contains syneresis cracks (7) at 192-240 cm is 120- sandstone that is rippled and
s SIEIRTS top:‘qpopgr 2:::1 :n:orr[posedl of coated grains (no planar laminated; 240-243 cm is green mudstone;
gy Ir:;:a?::aslsse ) minor laminated limestone 243-273 cm is planar laminated 155-165-p

126| 1a | Sandstone; 273-290 cm is green mudstone;
290-360 cm is rippled (70 percent) and planar
{30 percent) fines upward
(125 to 100 y); 360-387 cm is 105-p rippled
sandstone; 380 cm to top is green mudstone; all

Unit 103: Mainly covered. Unit has 4-5 thin (10-15
106| Ib | cm) beds of laterally persistent very fine-grained

175 Unit 102: Sandstone, 65-70 p. Pianar taminations, 125
some beds wavy, and minor ripples; few thin sandstone beds have sharp fiat bases and tops.
1 ; several Unit 126: Mudstone. Medium olive brown,
(?) zones; forms regionally prominent ledge. calcareous.
) Unit 101: Limestone. Basal 20 cm is algally : Sh ish
| laminated {?); upper 20 cm is grain-supported ooids ﬂ;ﬁiﬁ ale. Medium brownish gray, fssile,
without dbvious auclel. "24] | Unit 126 Dolostore. Laminated: 10-cm-tick
—~~ an. & . nit 124: Dolostone. i ; 10-cm-thicl
i ? Unit 100: Siltstone, medium-grained. Very - kerogenous, laminated dolostone (oil shale) 1.4 m
calcareous, white. 123 above base.
170 Unit 99: Mudstone. Green, poorly exposed.

— ' | Unit 123: Dolostone and siltstone. Basal 40 cm is

Unit 88: Sandstone, coarsens upward slightly (90 to kerogenous, laminated doiostone (oil shale);

110 ). Rippled (?). 122 40-130 cm is sillstone, calcareous, syneresis
4 s Unit 97: Mainly covered. Unit probably mainly [— | cracks: 130 cm to top s covered.
10 green mudstone; 1.8 m above base is 20-cm-thick Unit122: D and laminated
4 bed of 135-p sandstone containing ooids; 6.2 m " X i
e is laterally persistant 20-cm-thick bed of (ou'l srhals), very dark gray, bluish-gray weathered
4 e ? 7&@041_ sandstone that contains wavy planar color.
faminafions. . 211 | Unit 121: Dolostone. Brown, laminated, one
165 Unit 96: siltstone, and Basai 20-cm-thick kerogenous dolostone {oil shale) and a

20 cm is sandstone, calcareous, contains 0oids;

q 20-85 cm is siltstone, medium- to coarse-grained;
85 cm to top is limestone composed of ooids with

b sand nuclei, sand coarsens upward (90 to 120 p).
j—2 ] Unit 95: interbedded siltstone (50 percent), green
mudstone (30 percent), and sandstone (20 percent).
Siltstone is calcareous and thin bedded; sandstone

few 1-2-cm-thick beds of chert.

1 Unit 120: Covered.

7 is one 25-cm-thick bed 1.3 m above base; top 30 cm
1601=g ; oA T Voo s one: gre 210 Unit 119: Sandstone,110-165 .. Basal 50 cm and
el -
] 7 Unit 93: Sandstone, 115 135 u. Base sharp, 20-30 | 160 cm to top 110-y sandstone that contains planar
B laminations (60 percent), HCS (mainly synforms
ﬁ':p::?g""" még?"wg”&“gzs‘:ﬁﬁ:ﬁh and abundant low-angle truncations) (35 percent),
< —_— h cove 4 and ripples (5 percent); 50-160 cm above base is
103 and 10 Apercent fippled. . 120 185-y sandstone, base sharp with few centimeters
J —— Unit 92: Mudstone and snlts!one.. B;sal 50 cm is A relief, top is sharp, top 20 cm fines 10 100 y, trough
green mudstone; upper 30 cm is silty green crossbeds, top 10 cm contains HCS.
_ — mudstone and siltstone. |
155 'l:;‘:‘ o Jsa"ds”";;g: 110 0 (°°a":zgsm‘;p;':£fp Unit 118: Mudstone, siltstone, and sandstone (160
2 - g 205 ). Grain size increases upward, one 25-cm-thick
== 102] Se| 1op 13 m s limestone cantaring ostracodes. bed of lenticular sandstone and several thinner
-7 JDJ.T%_ Unit 90: Interbedded green mudstone (60 percent) E sandstones, sandstone beds mainly in upper half.
A7 J.Lji &'""lii’?"s‘f"" (?ngerc: 2)1' 583"‘::!‘)39 beds are Unit 117: D Basal 30 cm lami light
- ippled in places are 2-15 cm thick. i
! to medium brown; upper 50 cm brecciated and
] Un;‘l’s 89‘1: !th toce 1‘ VA mt o d Y ang laminated, slightly calcareous, slightly silty.
ooids (with well-developed concentric layers), an o, .
minor laminated (?) algal limestone clasts. 118 Se | Unit 116: Mudstone. Green, laminated.
) Unit 88: Covered. Greenish-gray mudstone Unit 115: Dolostone. Lgminanad, brown, lower half
few thin siltstone beds. poorly d, 7-cm-thick tuff (?) near top.
180T T T
SECTION 13 INTERVAL: 150 t0 200 m SECTION 13 INTERVAL: 200 to 250 m
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o
SANDSTONE | Hi
(microns) 5
2 P2
¥5 g g Z
| I i 50
| 145 Unit 145: Sandstone, 65-70 1. Breaks into slabs

— 1-5 cm thick, some slabs are rippled. g
; POl 48 above base; trough crossbeds in upper 1.5 m and
Unit 144: Sandstone, fines upward (210 to 125 p). basal 0.5 m; middle contains planar laminations

Sd | Base sharp, significant basal scour; basal 20-40 T | ith T " -ang| "

cm contains large siltstone clasts in matrix of 210-p __—‘—l 45 " " parting ineations and lowangle truncations.

144 sand; 80-130 cm above base contains about 10 Unit 21: Mudstone, green.

1~2-cm:thiqk mugs\one beds; 130 cm to top is Unit 20: Sandstone, 150-130 p. Base sham, 15 cm

planar (?) and trough crossbedded (?). 1 - . of scour; wedge-shaped geometry, unit composed

N . " 44

142 Unit 143: Siltstone. 45 fmm? ."E 4I sandstone beds that t‘;:; ::out 15° ESEb(;seal

Unit 142: Sandstone, 95-100 . s few centi composed of 50 percent

7 Sb|, . . " . . T 43 ostracodes, 35 percent 150-p sand, and 15 percent
14 Unit 141: Siltstone, medium- to coarse-grained. P— > 99 " » pe

4 Slightly calcareous, structureless. 1 AL ::s?r’a:fc‘leﬁsf unit contains about 20 percent

Unit 140: Covered. Sbf N
b g Mud and d - . 42 Unit 19: Interbedded siltstone (very coarse grained)
Unit 159: is e and sandstone (100 ). Siltstone (70 parcent) and

DESCRIPTION DESCRIPTION

o o

- MDST
FACIES
FSH & CARB

- MDST
FSLST
FACIES

o~
©
i

260
Unit 22: Sandstone, 125-135 1. Base sharp and

flat; 10-cm-thick bed of green mudstone 1.5 m

> FSH & CARB

—~-=1100
I 20
130

=
a
T

P
?

&

brown; d is
T 140 kerogenous in places (cil shale); top 70 cm is ~ | ong bed of sandstone (30 percent):
(il shale). Sb [ Unit 18: Sandstone, 115 . Base is sharp and

truncates unit 17; unit wedge shaped, thickens

toward east-southeast and merges with unit 16;

along line of section unit is sandstone, 1.5 m to

— west unit Is of or

Unit 17: Siltstone, medium- to coarse-grained.

Green, unit truncated east-southeast of section by

unit 18 and by rise of unit 16.

Unit 16: Siltstone {very coarse grained) and sand-

stone (70 p). Siltstone grades upward to sandstone.

Unit 15: Siltstone, very coarse grained. Unit

truncated (?) to east-southeast, silistone clasts.

Unit 14: fines upward (110 to 70 p).

Base sharp and slightly wavy; wedge shaped, top

of unit slopping . 20° ESE.; basal 20 cm is trough or

3 tabular 20-30 cm above

e base is planar laminated, 30 cm 10 top is nppled

and contains small

E L | and some linear concretions in upper 40 cm.

250——r—7 T r— 1

SECTION 13 INTERVAL: 250 to 260 m

[~ Unit 13: Sitstone and mudstone. Laminated,
medium-gralned siltstone containing black laminae
b A == ? _I_ M (? organic matter) in places, grades upward to very
26 | & | light green, slightly sitty mud
5 Se | Unit 12: Limestone. Base sharp; basal 70 cm is
2 mainly grain-sup-
T ported; uppef 55 cm is yellow silty limestone (?)
pecially in lower 5
7 cm) and vertical burrows 2-4 mm wide by 8-13cm
24 | Sb/ jong; 1op of unit is Imegular and has10-15 cm of
25+ relief, well-rounded grains as
-~ long as 5 mm are at top of unit in places.
1 Unit 11: (65-100 p) and siltstone. Fines
upward from 65-70-p sandstone with some
23 90-100-u sandstone to very coarse grained
siltstone,
Unit 10: Limestone and sandstone. Base is gra-
dational; lower half is thmly |nmerbedded ostracode
and ooid (?) li andy
and sandstone; upper nan malnly 70-u sandstone.

Unit 9: Mudstone. Upward change from dusky

22 | Sb | yellow green (5GY 5/2), moderately silty,
noncalcareous mudstone 1o pale-olive (10Y 6/2),
very silty, slightly calcareous mudstone; typical
mudstone weathering, scattered red-brown motties.

Unit 8: Sandstone, fines upward (130 to 65 ).
Base shamp and scoured (5 m to southeast unit 7 is

d); most Yy obscured by
desert varnish and lichen, some planar laminations
20 | sf in lower half and ripples in upper half.

Unit 7: Siitstone, coarse-grained 1o very coarse

19 grained. Contains several lenticular (1-2 m wide by
—1 Se [ 2 cm thick) 110-p sandstone beds.
& | Unit 6: Sandstone, 100-110 p. Base sharp, 10 cm
Sf | of scour; planar laminations, minor wave (?) ripples
(especially in basal § cm), and trough crossbeds, in
places planar laminations appear wavy and have
iow-angle truncations (HCS?); middle of unit
contains 10 percent ostracodes.

Unit 5: Siltstone, very coarse grained.

148

— 1| Unit 4: Sandstone, 100 p. Base and top are sharp
12 and flat, few vertical burrows (?) in upper half,

L { structureless.

1 Unit 3: green
and siltstone. Lower half is friable structureless

sandstone (80 percent) and green silty mudstone
(20 upper half is i d green
mudstone (60 percent), rippled, very fine grained
(30 percent), and siltstone (10 percent),
in planss rippled sandstone beds a few

thick in green mudstone; contacts
between beds sharp to gradational.

Mg
sf
Se
Mg
——"&“ Unit 2: Sandstone, 90-110 p. Base gradational, 20
2 | Se
I

percent of unit rippled and 80 percent covered by
desert varnish or structureless.

Unit 1: Mudstone. Green, contains concretions.

SECTION 14 INTERVAL: O to 50 m
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DESCRIPTION

10l

1

95

[
@

86

Unit 55: Mudstone-siltstone and sandstone.
interbedded very silty green mudstone or siltstone
(60 percent) and sandstone (40 percent); ripples
(?) in upper sandstone.

Unit 54: Mudstone, green.

85

84

Sf

Unit 53: d coarsens upward (95 to 120 u).

Str

Unit 52: Mudstone, green,

12

81

~
©

90+

0
0

~j |~ ~ ~

70

Unit 51: fines upward (135 to 70 p).
Base sham and in places scours units 50 and 49;
mainly ptanar laminations, some trough crossbeds
(20 percent), wavy planar laminations with
low-angle truncations, and minor tabular-tangential
crossbeds (?).

Unit 50: Limestone. Very fine grained carbonate
grains and some ostracodes, sandy, wavy planar
laminations and ripples.

Unit 49: Mudstone. Light gray, very silty, noncal-
careous, typical mudstone weathering.

Unit 48: Siltstone (coarse grained) and sandstone
(70-80 ). Coarsens upward from siltstone to
sandstone at top, structureless.

Unit 47 d (90-140 p) and

Basal 40 cm consists of sandstone that fines up-
ward (140 to 90 p. ), ostracodes, obscure sedi-
mentary structures; upper 50 cm green mudstone.
Unit 46: Sandstone. Partly exposed.

Unit 45: Sandstone, 135 y. Base covered.

Unit 44: Limestone. Algal (?), blotchy porous
texture, partly exposed.

Unit 43: Sandstone, very fine grained.
Structureless.

Unit 42: Siltstone, rippied.

Unit 41: 80-100 u. Few fish scales (?)

804

69

>

N
Cy,

>

.
0
.
0
4

68

and bone fragments.

Unit 40: Mudstone. Green, some intervals fissile.
Unit 39: interbedded sandstone (90-105 p) and
siltstone {very coarse grained). Four or five
2-15-cm-thick beds of sandstone separated by
siltstone, sandstone beds pinch-and-swell,
sandstone coarsens upward from 90 to 105 p and
is rippled in places.

Unit 38: Mudstone and shale. Basal 40 cm is
dark-brown, silty, fissile shale; upper 50 cm is silty,
green, calcareous mudstone, some fissile zones.
Unit 37: Siltstone (medium to coarse grained) and
sandstone (110 p). Unit coarsens upward from
siltstone to sandstone; calcareous and planar
laminated (?).

Unit 36: Siltstone, coarse-grained. Rippled, sparse
to 20 percent ostracodes and ooids (?).

704

It

f 0

o
o

St

57

65+

P&

Unit 35: L O

pillar-type algal stromatoiites (?) in lower 20 cm.

Unit 34: Sandstone, fines upward slightly (115 to

95 ). Rippled.

Units 32 and 33: NONE (UNIT NUMBER SKIPPED).

Unit 31: Covered.

Unit 30: Limestone. Basal 60 cm is ostracode

grainstone that grades upward to 0oid grainstone
ing of -coated overall

coarsening upward due to carbonate coatings on

ostracodes; upper 1.1 m is ostracode grainstone.

Unit 29: Sandstone (very fine grained), siltstone,

and limestone. Basal 70 cm is indistinctly bedded

sandstone and siltstone; upper 55 cm is mainly

rippled ostracode grainstone containing sand

stringers.

Unit 28: Mud: Pale clive (10Y 6/2); 5 cm

53

s

above base is 1-cm-thick band of crange ostracode
grainstone, above this bed are a few less distinct
bands of ostracode grainstone.

51

49
48

47

Unit 27: 65-70 . Base sharp, ripples
{?) or wavy planar {?) laminations.
Unit 26: Mudstone. Green, silty; 12-cm-thick 90-p
sandstone bed in center and 5-cm-thick sandstone
bed about 10 cm from top.
Unit 25: Sandstone, 60-70 u. Gradational base
and top; friable, structureless; 10-15-cm-thick green
mudstone bedin center.
Unit 24: Sandstone, fines upward (150 to 90 p).
Base poorly exposed; basal few centimeters
contains carbonaceous debris, IFC, few bone
fragments and fish scales (?); wedge shaped
geometry, wedge thins toward southeast,
sandstone beds dip 11° SSW (lateral-accretion
bedding); sedimentary structures obscured but
probably no large-scale structures; top 30 cm
grades to green mudstone. 7 m southeast of
section unit is compesed of sandstone (40 percent)
and covered intervals (60 percent) (mudstone?).
Unit 23: Mainly covered. One 40-cm-thick 125-u.

d: bed in center.

SECTION 14

INTERVAL: 50 to 100 m
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150

--=----1MDST

145
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1
1
1
1
1
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1
L

115

120

114| Sb

113

Unit 88: Mudstone. Green; lower half typical
mudstone weathering; upper half spheroidal
weathering and hematite stains.

Unit 87: Sandstone (62-100 p) and siltstone
(coarse grained). Lower half is 100-y structureless
sandstone; upper half grades upward to siltstone.

Unit 86: Covered.

Unit 85: Li O i top 2-3
cm of unit is sandy; weathers orange yellow.

Unit 84: Siltstone (medium to coarse grained) and
sandstone (65-70 p). Unit coarsens upward from
siltstone to laminated (?) sandstone.

Unit 83: Li O d upper
half contains thin (0.5-2 cm) beds of ostracode
grainstone separated by thin (few millimeters)
mudcracked green mudstone drapes.

Unit 82: interbedded green mudstone and siltstone.
Unit fines upward; top 6 cm contains 50 percent
ostracodes.

Unit 81: Limestone. Basal 25-60 cm consists of
pillar-type algal stromatolites, top of lower zene is
very Irregular, overlain by silty micrite (?) containing
20 percent ostracodes and 00ids; upper 20 cm
contains abundant fish scales.

Unit 80: Mudstone. tight green, silty, calcareous.
Unit 79: Limestone. Silty micrite (7), basal 1.6 m
has upward increase in proportion of ostracodes
from none to 25 percent; upper 30 cm containg
minor

112

11

Unit 78: Mudstone. Grayish green (5G 5/2) to pale
green (10G 6/2), some spheroidal weathering but
most has typical mudstone weathering.
Unit 77: Interbedded siltstone (coarse grained) and
sandstone (very fine grained). Bedding and

beds indisti

110 | L

g=F

109

Unit 76: Sandstone, 80-100 . Unit consists of
rippled sandstone beds separated by 1-4-cm-thick
beds of green mudstone.
Unit 75: Green, typical mud:
weathering.
Unit 74: Limestone. Silty micrite (?), 5-10 percent
ostracodes; upper 10 cm contains pillar-type algal
stromatolites (7).
Unit 73: Mudstone, green.
Unit 72: Sandstone, 100-115 u. Basal 10 cm con-
sists of 2-3 beds of 100-y sandstone containing
5-10 percent ostracodes; upper 40 cm is structure-
less 115-p sandstone.
Unit 71: Sandstone (65 p) and limestone.

ining minor that
grades upward to sandy ostracode limestone,
ostracodes look abraded.
Unit 70: A and (65-80 ). Green

l|0n 0e@0
®

115

1

(=X Ja

(
4

110

N

4

S
(¢

mudstone containing 4-5 20-35-cm-thick beds of
sandstone.
Unit 69: Sandstone, 70-90 p. Friable, structureless.

Unit 68: Sandstone, fines upward (125 to 105 u).
Base sharp and has 20 cm of scour, in places
7-cm-thick basal lag consists of carbonate clasts,
carbonaceous debris, and ostracodes in matrix of
160-p. sand; unit mainly rippled, minor trough
crossbeds in lower half.

Unit 67: Siltstone (coarse grained) and sandstone
(85-70 ). Basal 10 cm is sandstone; upper 24 cm
is calcareous siltstone.
Unit 66: Mud: Green, spl i

in places, most weathers fike typical mudstone.
Unit 85: Siltstone (very coarse grained) and sand-
stone (62-110 ). Siltstone that coarsens upward to
110-p sandstone, numerous small bone and turtle

GRS
Loy

0
i

Qoo

105

(D)

PP 0] |

0

)

shell frag on top of unit.

Unit 64: Siltstone, very coarse-grained. Poorly
exposed, green.

Unit 63: NONE (UNIT NUMBER SKIPPED).
Unit 62: Sand: 70 p. Base

unit 61, bed thickness 1-8 cm.

Unit 61: Siltstone, green.

Unit 80: Sandstone, 70 p. Fish scales and IFC in
basal 8 cm.

Unit 59: Poorly exposed. Lower half inuation of
unit 58; upper half gresn mudstone.

Unit 58: Siltstone (very coarse grained) and
sandstone (very fine grained). Planar and wavy
planar laminations.
Unit 57: N

with

Green, few thin beds of

Se

sandstone.

Unit 58: 65 . Rippled (7).

100

SECTION 14

INTERVAL: 100 to 150 m

Stratigraphy of Green River Formation, Uinta Basin, Utah

BB69



%:‘ LITHOLOGY & o £  LiTHoLoGY g,
SANDSTONE [ @| W s SANDSTONE [ g !
: a E (microns) % S| % DESCRIPTION : 5 = (mirons) % b k=] DESCRIPTION
(%]
xS A8 88 [ TS 2.288 [Z2
20 P 3 11 T 250 L2 BRray i B AN
-7 Unit 119: Mudstone. Green, poorly exposed.
1 1a | Unit 118: Sitstone. Foms resistant ledge. 1
Unit 117: Mainly covered. Minor (10 percent of unit) i Unit 146: Sandstone, coarsens upward (80 to 150
— 132 outcrops of green mudstone, siltstone, and ). Basal 40 cm is composed of interbedded
i ~ { | sandstone. i sandstone and siitstone; sand grains in top 20 cm of
Unit 118: Sandstone, 65-150 1. Basal 1.5mis 147 unit are coated with cdlcite and 15 percent of the
planar laminated, rippled, and trough crossbedded J unit is composed of coated grains.
(?); 1.5 m 0 top is rippled; very weakly tar stained in )
places. 245 Unit 145: Siltstone, coars- to very coarse grained.
N . Structureless.
Unit 115: Mainly covered. Abundant green mud- N
stone float suggests unit is mainly green mudstone, T Unit 144: Sandstone, fines upward (350 t0 180 ).
4-5 thin sandstone and siltstone beds. Lenticular geometry (shaped like a half-lens),
T 4 sandbody is 4 m thick at southwest edge and
128 Unit 114: Sandstone (fines upward (160 to 100 p)) pinches out 15 m 10 northeast; 1.0 m southwest of
4 and minor mudstone. Base sharp, scours unit 113; 4 edge of sandbody is 1.0-m-thick bed of algal
_— basal 20 cm has lag consisting of small (less than limestone; base of unit sharp and scoured; trough
Sb | 1.5 cm diameter) limestone clasts; 1.8-1.4 m below J crossbeds throughout.
top is bed of green mudstone scoured by overlying
sandstone; basal 3.0 m of unit is trough "
) i Unit 143: Covered.
lod; 1.4 m planar laminated (7).
127 vpper P nated (7 Unit 142: Limestone. Lower half contains
Unit 113: Limestone and siltstone (medium to pillar-type algal stromatolites, upper half contains
coarse grained). Basal 1.3 m is light-gray micrite; subhorizontal algal laminations and small (4-5 cm
1.3 m to top is light-gray siltstone, diameter) domal aigal ‘swomatomfas
Unit 112: Sandstone, 70-80 u. Wavy pianar Unit 141: Mudstone. Light brownish gray,
7). noncalcareous; lower 5_0 cm is faintly laminated,
Se | Unit 111: interbedded green mudstone and uppar 30 cm s not laminated.
1 sandstone. Upward increase in bed thickness (1 to Unit 140; Dolostone. Very dark gray, kerogenous
[ 5 cm) and amount of sandstone; 40 cm above base and laminated dolostone (oil shale).
126 is 7cmt-t:£g° bg of Isa::stone containing 20 Unit 139: Covered.
L | percent carbonate clas Unit 138: Sandstone, mainly 65-105 .. Syneresis
Unit 110: Limestone. Micrite or very calcareous cracks and horizontal burrows.
— ight-gray, yellow, fine-grained, Unit 137: Covered.
1123 | base gradational over 15-20 cm with underlying
- mudstone, top sharp. T Unit 136: sms‘bone very coarse gramed
Unit 109: Sandstone (80-115 p), siltstone, and upper 1.1 mis
Basal 1.8 mis ;1.8-2.0 m above ) :
122 8o Unit 135: Covered.
is_nppled 1154 sandstone; 2028mis ip- 230 143 Unit 134: Sandstone, 90-190 . Base sharp and
pled 80-y. sandstone; 2.6 4.4 m is very coarse fat; basal 1.5 m is planar laminated, 1.5 m 10 top
grained ; 4.4 10 top is silty J Ctureless e
green mudstone containing three 35-50-cm-thick structureless.
] —_— 121 beds of structureless siltstone. Unit 133: Siltstone, medium- to coarsde-grained.
+ . B Most (80 percent) of unit covered by desert varnish,
Unit 108: fines upward (125 to 65 ). " q N
10 Contains as much as 10 percent fish scales, ] e L] 15 r:e(cem is planar laminated and 5 percent is
g 120] L | carbonate clasts, and ostracodes. fippled.
g . 4 141 it 132: Slitstone, limestone, and dolostane.
4 Unit 107: L Sitty micrite (2), abundant 740 la g:sa}auﬁgtzoverled; 1.4-2.5 m above base is
175/ 119 Mg [ ostracodes 50-75 cm(aboy}e base, other thin zones 225 1139 siltstone, slightly calcarecus, mainly structureless
Fi8f.Se] of and ooids (?) unit. with one zone of wave rippies; 2.5-2.9 m is
. ’ . » 4 = iaminated, kerogenous dolostone (oil shale);
Unit 108: L o o N 29-5.0 m is siltstone, slightly calcareous, laminated
4 Unit 105: Mudstone. Consists of 10-cm-thick bed of 4 A 138 | sb] (7 5:5.02 m is kerogenous, laminated dolostone
medium-gray calcareous mudstone that weathers (oll shale); 5.02-7.3 m is siltstone, medium- to
E orange overlain by 20-cm-thick bed of light-gray ] = fine-grained; 7.3-7.8 m is micrite (?), very light gray;
d > 7.8 mto top is covered.
b Unit 104: Mudstone. Green, calcareous, silty, 1 4 Unit 131: Sandstone, 90 . Ripples, planar
typical mudstone weathering. laminations, and HCS (7).
170 117 220 137
Unit 103: Limestone. Malinly silty micrite (?); basal Unit 130: Covered
| 2 cm is ooid grainstone. ] nit 130: Covered.
Unit 102: Mudstone. Green, poorly exposed. '1-’;2 129: Sanri‘setone, ;3i‘515° b ?;:_ﬂl 20 %’;‘tés
i . 4 sandstone; upper 45 cm is u sandstone
E Unit 101: Sandstone, fines upward (150 to 75 ). 1 sanceto
Base is sharp and flat; basal 1.3 m contains trough 138 Sb ?;?:7";‘9 10-20 percent carbonate grains (coated
E crossbeds and large-scale soft sediment b 9 .
deformation; 1.3 m to top contains ripples, trough Unit 128: Siltstone (very coarse grained) and
, crossbeds, and minor small-scale soft-sediment d (110 and 225 ). Unit consists of
deformation. siltstone with 2-cm-thick bed of 225-u sandstone
Unit 100: Mainly covered. Lower half is probably 215 40 cm above base and 40-cm-thick bed of
116| Se olive-gray, fine-grained 135 wave-rippied 110-u sandstone at top.
mudstone crops out benedth unit 101. Unit 127: Sandstone, fines upward (265 to 175 ).
Unit 99: Lit O e. ] Base sharp, 1.0 m of scour; unit is trough
. Unit 98: Si (2). Very cak s, laminated crossl:;d(t;%d (50 peroe;:) and struczureless or
4 = Unit 97: Li Ostracode grai wavy : o o
! planar laminations. — 134 :'J':’“:’:Z;eld“w 1.5m above based
J ! " . E — i an
! Unit 96: S»Ilslone,.ooarse-glamed. Light gray, = = Basal 1 ,8 m Is very light gray micrite; 1.8-2.1 m is
160 I esl.careous, massive. . 2101 = L {oil shale);
H Un]t 95: Limestone. Lowgr_half is ostracode and sb 2.1-2.5m Is covered; 2.5 m to top is fissile, very silty
g ! ;::I(")g;'”s‘,”":gm"f‘""‘ﬂ fish scales; upper -{ = mudstone or medium-grained siltstone.
= . S0 ) grainstane (). Unit 125: timestone. Composed of ooids that have
4 ! Unit 94: Siltstone (7). Laminated (?), calcareous. 1 A 133 sand nuclei and some ostracodes; basal 4 cm is
i , Unit 93: Limestone. Consists of small domal and ] fippled; upper 11 cm wavy planar laminated.
' 115 | Mg | Pillar-type stromatolites, and ostracodes. = Unit 124: Sandstone, 90 p.
g 1 Unit 92: Limestone. Siity micrite (?) containing B Unit 123: Sandstone, 70 p. Poorly exposed.
H ostracodes. _ Unit 122: Sandstone, fines upward (160 to 75 p).
155 ' Unit 91: Li fo! d wavy 2054——— Base covered; basal 2.0 m is trough crossbedded;
!:' planar laminations (?); 40 cm above base is upper 0.9 m is rippled.
1 i 10-cm-thick bed of siltstone. ] Unit 121: Mainly covered. One 10-cm-thick bed of
] H Unl} 90: Limestone. Unit consists of ostracode i ——-—! siltstone 0.6 m below top of unit.
' grainstone that grades upward to light-gray silty 132 Unit 120: Limestone. Mainly ooid grainstone, coids
| . limestone containing 10 percent ostracodes; top 2 i have sand nuclel; 25-40 cm above base limestone
1 cm is dark-gray laminated chert. contains ostracodes and ooids (?); 70-80 cm
] H Unit 89: Limestone. Basal 25 cm is micrite (7) ] 187} contains very smali domal algal stromatolites and
i containing miqor ostracodes; upper 130 cm is ? ostracodes; unit weathers yellow-orange, very
150 200 — weakly tar stainod
SECTION 14 INTERVAL: 150 to 200 m SECTION 14 INTERVAL: 200 to 250 m
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g LITHOLOGY o,
SANDSTONE [ | Wt
el £ (micons) 3 2 DESCRIPTION
=878 88 [25
28 S R N ] 1 1
~ B A~
b PN Unit 158: Siltstone (very coarse grained) and
A~ sandstone (70-90 u). Basal 2.5 m is siltstone; at 2.5
k 156 | Sb | m grain size abruptly increases to 70-80-
sandstone containing wave ripples; top 60 cm is
b 90-p sandstone containing wave ripples and 10
275 percent soft-sediment deformation.
R 155 Unit 155: Covered.
154 Unit 154: Sandstone, 70 . Laminated (?),
syneresis cracks.
1153 Unit 153: Siltstone, coarse-grained. Green.
152 | SP | Unit 152: Siltstone (coarse grained) and sandstone
“ (85 w). Mainly siltstone; top 35 cm is sandstone.
265
Unit 151: Siltstone, very coarse grained. Base
4 151 gradational, structureless.
4 150 Unit 150: Sandstone, 70-80 . Base sharp and top
gradational, structureless.
260
. .
Unit 149: Sandstone, fines upward {240 to 115 p).
4 1a9| Sd Base sharp, 20-30 cm of scour; basal 2.0 m is
~ N\ trough crossbedded, 2.0 m to top is structureless.
AN
1 ~
b 148 Unit 148: Siltstone, coarse-grained. Weakly
255 1a | tarstained, structureless.
T Unit 147: Mainly covered. A 10-cm-thick bed of
147 kerogenous, laminated dolostone (oil shale) is 3.4
1 m above base; top 1.0 m is light-brownish-gray,
lami # ord
250T—T—T— T TT—T—
SECTION 14 INTERVAL: 250 t0 279 m
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Unit 17: Sandstone, 75-80 u. Tabular geometry,
appears to drape unit 16; contains humm

cl ripples (wave, ined-fiow,
and climbing), pianar laminations, escape burrows,
and small scours.

Unit 16: Sandstone, 150 w. Trough crossbeds,
ienticular geometry.

Unit 15: Sandstone, siltstone, and mudstone.
Basal 45 cm is interbedded 70-u sandstone (60
percent) and siltstone-mudstone (40 percent); top
20 cm is silty, light olive gray mudstone.

Unit 14; (70-80 p) and

Consists of 15-cm-thick bed of sandstone bed
overlain by 20-cm-thick bed of olive-gray
mudstone.

Unit 13: Mudstone. Light olive gray, slity, poorly
exposed.

Unit 12: 100 .

Unit 11: Interbedded silitstone and very fine

grained sandstone.

Unit 10: Sandstone, 70-110 p. Four beds

separated by thin siltstone beds (bese to top): 70,

110, 110, 110 p; rippled.

Unit 9: Mainly covered. Beneath unit 10 is a

30-cm-thick bed of silty, moderately calcareous,

light-olive-gray mudstone.

Unit 8: Sandstone, 160 p. Two beds of sandstone
by thin

B ENSIBEE

Jhl

Unit 7: Covered.

Unit 8: Sandstone, fines upward (175 to 150 p).
Trough crossbeds in lower 50 cm; ripples and
planar laminations in upper 50 cm.

Unit 5: Mudstone. Light olive gray (5Y 5/2); up-
ward increase in silt and calcite; concretions in top
1.5 m; 10-cm-thick siltstone 0.7 m above unit base.
Unit 4: Very coarse gralned siitstone-very fine
grained sandstone. Partiy exposed.

Unit 3: Mainly covered. 10-cm-thick, very coarse
grained siltstone 1.5 m above base and
15-cm-thick, very coarse grained siltstone
containing planar laminations 2 m above base.
Unit 2: Doi . g and (oil
shale).

Unit 1: M Light olive gray (SY 5/2), mod-

oo

erately siity, siightly calcareous, faintly laminated;
yellowish-orange tuff near top, tuff thickens and
thins and has an average thickness of 1 cm.

0T T T

SECTION 15

INTERVAL:0to 163 m

Stratigraphy of Green River Formation, Uinta Basin, Utah
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L

45
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401

0T
Ul U

35+

" Uﬂﬂmﬁ

304

e

Unit 13: Sandstone, 90-100 . Rippled.

Unit 12: Govered.

Unit 11: Siltstone and sandstone. Basal 1.25m is
fissile, rippled (?) siltstone; 1.25-1.50 m is very fine
grained sandstone; 1.50 m to top is siltstone.

Unit 10: Mainly {60 percent) covered and lesser (40
percent) siltstone and limestone. Limestone
contains sparse ostracodes; 35-cm-thick bed of
gray mudstone crops out beneath unit 11.

Unit 9: Limestone. Mainly rippied ostracode
i several §-15-mm-thick micrite

interbeds in upper half, micrite is brecciated (?) or

ked in places.

Unit 8: interbedded siltstone (70 percent) and
d (30 percent). Sandstone Is very fine

E

Feieg

$EE

gralned, generally forms ledges; siltstone
generally forms slope.

Unit 7: Malnly covered. Most (85 percent) of unit is
covered and has red soil (probably weathered red
mudstone); few thin outcrops of red mudstene (10
percent of unit) and minor (5 percent) thin beds of
very fine grained sandstone.

Unit 6: Sandstone (70-100 p) and minor mud-
stone. Basal 1.4 m consists of structureless 100-u
sandstone; 1.4-1.7 m is red mudstone; 1.7 m to top
is structureless 70-p sandstone.

Unit 5: Mainly covered. Red soil covers 85 percent
of unit, few oulcrops of very fine grained sandstone
and siltstone in lower half of unit, bed thickness of
sandstone-siltstone is 30-40 cm.

Unit 4: Sandstone, 70-90 p. Base sharp and flat,
well-exposed planar laminations throughout except
for top 5 cm, which is rippled.

Unit 3: Interbedded sandstone (50 percent), red
mudstone (45 percent), and green mudstone (5
percent). Middle of unit consists of 1.5- m-thick bed
of very fine gralned sandstone.

Unit 2: Sandstone, 90-130 p. Base sharp, about 20
cm of scour, few small intraformational clasts at
base; basal 1.0 m contains well-exposed planar

inations with | i ions in a few
places; upper 7 m of unit contains some planar
laminations (40 percent), but most (60 percent) is
structureless.

Unit 1: interbedded mudstone (70 percent) and

,| sandstone (30 percent). Mudstone is red and

green; sandstone is two 30-cm-thick beds, top of
upper sandstone is 20 cm below unit 2.

SECTION 16

INTERVAL: 0 to 50 m
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£  LITHOLOGY @
P saNDSTONE |= I &
o b= (mirons)  [Z23| C DESCRIPTION
it a 2.2 8 g P3| <
% = a2 8 8 Z) w
100 1 i 1 11 1 1
20 Unit 20: Covered.
4 Unit 19: Sand fines upward (140 t0 110 p).
~~ Lenti bed of i about 5 cm
- ~ 19 | Se | above base of unit; wave (?) rippled in places; unit
o o o Is probably composed of amalgamated
95 15-30-cm-thick sandstone beds .
T [Ma]
90
pom— |
b Unit 18: Mainly (95 percent) covered. Few minor
18 outcrops of green mudstone and sandstone, soil is
1 gray.
85
) — g
80
1 s A 17 | se| Unit 17: Sandstone, 90 p. Rippled.
751 p— |
< Unit 16: Covered by soil and talus, One
R 16 40-cm-thick bed of rippled, very fine grained
sandstone.
Unit 15: Sandstone, fines upward slightly (150 to
= 120 p). Base contains 5-10 percent ostracodes, top
[N Ofle 15 | se of unit 10% ostracodes and ooids; unit is planar
1 o ¢ o taminated (50 percent) and trough crossbedded
T {50 percent), about half of trough crossbeds exhibit
709 ) soft-sediment deformation.
1
1 —
. i
1
i 1
1
1 '
65 !
1
~ '
1 '
1
J : w
1 &
4 ' Se
!
60
! Unit 14: Mainly (90 percent) covered. Lower third
4 1 has red soil {underlain by red mudstone); upper
,'=| 14 wo-thirds has iight gray soil (underlain by green
E ' mudstone); few (10 percent) 20-50-cm-thick beds of
| sandstone.
- 1
i
55 !
4 ! —
- : Mr
H &
]
p ' Se
I_‘_—"l
50——F—T T T
SECTION 16 INTERVAL: 50 to 100 m




g LITHOLOGY & 2 uTHoLoGY & o
SANDSTONE E w had SANDSTONE || w
S = 7 (microns) gS DESCRIPTION S e L Tmions) E3F| T DESCRIPTION
QASC:ﬁNc:GDDD‘( ‘502“08833&
5 = a2 R 8 zZ|w 5 2 ne2 & & Z
15c L 1 ALl 1 1 20c i 1 1 I L L
s |
S
4 & p
145 Unit 34: Sandstone, 80-100 p. Base poorly 195 ] [Se]
R EED exposed, 30 percent of unit structureless and 70 43
- A percent contains well-exposed current ripples. J
A -
1
a3 Unit 33: Covered.
140
J A
Unit 32: Sandstone, 70-90 p. Base covered; 50
A 32 | Sb | percent of unit structureless and 50 percent
T contains ripples (70-100 cm above base are current|
T A& A A ripples).
135
Unit 42: Sandstone, 90-120 p. Base is sharp and
| flat where exposed; basal 2.5 m contains ripples,
42 Sb| planar laminations, and zones with large-scale
b - i trough
crossbeds?); upper 12.1 m contains planar
T 31 Unit 31: Covered. faminations (25 percent) and ripples (5 percent), 70
percent is structureless.
130
Unit 30: 90 . Basal 55cm
= = structureless; 55-110 cm above base contains
] well-exposed current ripples; 110 cm 1o top
A A K |30 Se contains planar laminations; unit thins to 50 cm
i about 15 east of section.
125
4 29 Unit 29: Covered. ~
J 4 41 Unit 41: Mainly covered. Unit has a 55-cm-thick
Unit 28: Sandstone, 110-130 p. Base is covered, bed of rippled very fine grained sandstone1.5 m
] ~ A 28 | sf | most of unit structureless, 20 percent rippled. J — (5] above base of unit
Unit 27: Covered. 170
1 40 | ge | Unit 40: Sandstone, 90-100 p. Most is
4 structureless.
Unit 26: Sandstone, fines upward (140 to 90 p).
Lower third of unit contains planar laminations E .
overlain by trough crossbeds; upper two-thirds of 39 Unit 39: Covered.
unit is only partly exposed and contains planar L
iaminations (7) and ripples (?). Py 38 Unit 38: Limestone. Abundant limestone clasts and
1664 I— L | aigally laminated zones.
E 37 Unit 37: Covered.
36 | L |unit3e:L [o! grai
Unit 25: Sandstone, 150-190 p. Base covered, 70
percent structureless and 30 percent contains
trough crossbeds (more common in the upper half E
of the unit) and planar laminations.
160
Unit 24: Covered. 1 —_—
Unit 23: Sandstone, 100 p. N
Unit 22: Covered by thick soil. One 45-cm-thick bed 4 35 Unit 3% Malnly (65 percent) covered and § percent
of very fine grained sandstone in center of unit. fippled sancstone.
165
R = L
Unit 21: Sandstone, 80-115 p. Base of unit i
covered; basal few centimeters of unit contains
5-10 percent ooids; lower half of unit contains
planar laminations that have some wedge sets; :
upper half of unit is rippled; unit is laterally
continuous {can be seen on ridge 150 m to west). 1 jm—
150——r— 1 T
SECTION 16 INTERVAL: 100to 150 m SECTION 16 INTERVAL 150 10 200 m
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g LITHOLOGY g o
SANDSTONE £ P
S 5 ok (mcons) 2 25 DESCRIPTION
T 2 348 88 P2
5 2 nel | 8 Z
250 1 : 1 1y 1 1
1
E t
t
] i
t
E H Mr | Unit 49: Mainly (95 percent) covered. Surface
] 49 | & | covered with fragments of red and green mudstone,
b ! Mg | ane 40-cm-thick bed of sandstone in center of unit.
245 |
1
4 '
I
'
g '
1
i
i
'F——' (48 1] Unit 48: Li O
240
47 Unit 47: Covered.
= (46 [ L | unit 46: Li Ostracod
235
- 45 Unit 45: Covered
1
A = 44 | Se | Unit 44: Sandstone, 70-80 . Base covered, ripples
230 — Vs and planar laminations (in wedge sets).
==
225
| — [Vig|
-
Mr
2201
-g Unit 43: Mainly (95 percent) covered. Basal 10 m
4 of unit containg 3-4 30-60-cm-thick beds of
sandstone; at 21 m above base unit is 25-cm-thick
1 43 bed of ostracode limestone; 28 m above base unit
is 30-cm-thick bed of ostracode limestone; 30.3-33
215 m above base are abundant fragments of red
mudstone; at 34 m above base unit are fragments
4 of green mudstone.
210 T
-
205
200———T
SECTION 16 INTERVAL: 200 to 250 m
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FSH & CARB

LITHOLOGY
SANDSTONE
(mirons)
o =1
2
X

FSLST
62
100
- 20!
ONIT
NUMBER
FACIES

DESCRIPTION

30

250

S mmmmmmme - - -~ - L MDST

|

!
1
1
1
|
1
1
1
1
1
1
1
1
1
t
i
1

55

Mr
Mg

54

54

Sb

53

Mr
Mg

7\52

Se

51

50

Sb

Mr
Mg

Unit 55: Mainly (95 percent) covered. Fragments of
mudstone suggests unit consists of alternating
beds of red and green mudstone; two outcrops of
sandstone.

Unit 54: Sandstone, coarsens upward slightly (90 to
110 p). Base sharp, 30-40 cm of scour; basal 2 m
has 3-4 zones containing green mudstone clasts as
iong as 10 ¢m; green mudstene bed 1 m above
base; 70 percent structureless, 25 percent contains
planar ions with | Ingle i 5
percent is rippled.

Unit 53: Covered. Fragments of red and green
mudstone.

Unit 52: Sandstone, 100 u. Well-exposed current
ripples.

Unit 51: Covered.

Unit 50: Sandstone, 90-125 p. Base covered, 70
percent of unit structuraless, 20 percent contains.
pianar faminations, and 10 percent is rippled.

T T T

SECTION 16

INTERVAL: 250 0 300 m




2 LTHOLOGY il .,
3 SANDSTONE  |= i &3
2 b r (mon) 231G DESCRIPTION
28 9.8 8 8 P
5 = wnel2 | & r4
350 1 1 1 11 1 1
I 66 Unit 66: Mainly (60 percent) covered; some (40
- - percent) green mudstone, siltstone, and very fine
grained sandstone.
4 e | 5';9
- 65 | Se| unit 65: Sandstone, 125 . Base sharp and flat.
i Unit 64: Interbedded sandstone (very fine grained),
64 siltstone, and mudstone. Mudstone is green.
345
i Vg
| Unit 63: Mudstone. Greenish-gray, 70-cm-thick bed
63 of very fine grained sandstone about 1.5 m above
base.
340 Sa
4
Mg
b 62 h;g Unit 62: interbedded sandstone and mudstone.
Se Sandstone very fine grained; mudstone green.
335 h
] | 61 | Mg | Unit 61: Covered. Probably green mudstone.
'
- 1
1
4 1
1
!
g |
1
330 :
1
T : Unit 60: Covered. Red soil and abundant
] h 60 | Mr [ fragments of red mudstone suggest unit is red
1 mudstone.
1
1 i
'
4 1
t
325 H
] i
4 Unit 59: ish gray, one 20-cm-thick
/A 59 | Mg | bed of rippled, very fine grained sandstone about 1
4 m below top.
Unit 58: Limestone, Mainly micrite, in places unit
3204 58 | L | consiss of ostracode grainstone.
V
1
T 1
1
B 1
1
i ]
i Mr
! 57 | & | Unit 57: Covered. Red and green soil.
p : Mg
315 !
1
T 1
1
4 i
| H
4 = st Unit 56: Sandstone, 100 p. Base covered; 80
A 56 percent of unit structureless, 15 percent planar
310 laminated, and 5 percent rippled.
H
1
1
-4 1
1
1
T 1
'
- [
: Mr
305 \ 551 &
— Mo
.
i
T 1
1
. 1
I
]
k| [
1
300+———T—
SECTION 16 INTERVAL 300 to 350 m
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SANDSTONE |= il L

5o (mkrons) (]

Q Y48 8 8 > 3| <

= a ulai & 8 Z|uw
1 1 1 1 1

DESCRIPTION

400

79

Unll79 Coverad. About 1 m above base thin beds

are of and
Ilmsslone clasts, limestone beds have mudcracks
and very thin green mudstone interbeds.

Unit 78: Limestone. Basal 35 cm is ostracode
granstone; 35-45 cm is covered; 45-65cmis _
micrite i 65cmto top is

385
% 78| L
i i 77 [Mg
1
41 < L
o 76 | Se
J AL o
T
380 :
-1 [}
1
4 1
i
A i 75 [ Mg
1 i
]
375 :
] 1
i
1
74| L
370
| 73
365 £
1 A
B A
1 sb
1 L =
A 72
E
- A
3601 —
A
1~ 70 | Se
- £
1 69

355

350

67 —

ostracode gramstone
Unit 77: Covered. <fragments of green mudstone.

Unit 76: Sandstone, 170 u. Rippled, few percent
ostracodes.

Unit 75: Covered. Fragments of green mudstone.

Unit 74: Li O

Unit 73: Covered (66 percent) and sandstone (34
percent). Lower third is rippled, very fine grained
sandstone; upper two-thirds is covered.

Unit 72: Sandstone, fines upward (170 to 125 p).
Base sharp and flat, planar laminations and ripples.

Unit 71: Li Contains torms

recess beneath unit 72,
Unit 70: Sandstone, 100 . Rippled.

Unit 69: Covered.

Unit 66: Sandstone, very fine grained. Rippled.

Unit 67: Sandstone and limestone. Basal 70 cm is
very fine grained
upper 130 cm is ostracode grainstone. Unit forms
prominent yellow band that can be traced for 100 m
to the west and 500 m to the east.

SECTION 16

INTERVAL: 350 to 400 m

Stratigraphy of Green River Formation, Uinta Basin, Utah
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SANDSTONE [ mf W
S % ok (mirons zg S DESCRIPTION
T @ 8.8 8 8 > X
5 =2 weld & & z
450 1 1 1 L1 1 1
™=
J
445
440 8
=
435
=
430 j
B 1
1
1
1 1
!
E '
1
i
71 !
t
425 1
1
E '
i
7 !
+ ! 81 Mg| Unit 81: Covered. Probably greenish-gray
| mudstone.
4 i
'
420 !
4 t
!
!
N 1
1
1 i
1
h i
!
415 !
J 1
1
i AL
A .
ﬂ Unit 60: Sandstone, 90-150 1. Base covered; basal
40 A 80| sb 2.8 m is mainly structureless ang contains minor
A ripples; 2.8-6.1 m above base contains
i well-exposed current ripples; top meter is only
A partly exposed and contains possible
J greenish-gray mudstone interbeds.
b A
405
J 79
400+——T—T11—7
SECTION 16 INTERVAL: 400 to 450 m
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g LITHOLOGY gl
SANDSTONE |= | Wt
R ) g% Q DESCRIPTION
4
£S48 88 M2d
soc 1 1 1 | I — 1
495
—"—1
7 1
i
'
e t
1
490 X
i )
1
1
4 !
i
1
h 1
i
7 :
485 H
1
ha! 1
i
1
1
1 ]
1
- 1
1
480 | .
§ Unit 86: Covered. Relatively abundant fragments of
1 1 86 | Mg | greenish-gray mudstone. Top of measured section
: is at top of ridge.
] i
i
B 1
!
o !
i
t
475 1
'
] I
1
1
B 1
!
1
1 i
1 i
1
470 i
I
4 1
'
1
b 1
sy 85 Unit 85: L o g
465 84 Unit 84: Covered.
Unit 83: L O basal 30
83| L jcmigi gresnish-gray and
[+] with and burrows.
il
460
=
455
T Unit 82: Covered. Few beds of micrite containing
82 ost .
450 T T T T T—T—T
SECTION 16 INTERVAL: 450 t0 492.7 m
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17
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& uTHoLoGY al .,
S SANDSTONE |= | &
% @ £ (mcons) 2350 DESCRIPTION
e 9. g8 g P
5 = »32 R 8 zZj
1 1 A1 L1 i 1
19

Unit 18: Dolostone. Black, kerogenous and
laminated (oi} shale).

Umt 17: Mudstone and doloswne Lower 1.3 m is
laminated d (oil shale); upper
lwo-thlrds is poorly exposed mudstone.

Unit 16: Dolostone. Mainly light brownish gray,
laminated dolostone containing two 20-cm-thick
beds of gray muddy siltstone.

Unit 15: Sandstone (very fine grained) and
siltstone. Sandstone grades upward to siltstone.

Urnt 14: Dolostone and mudstone. Laminated,
(oil shale) two

gray mudstone beds.

Unit 13: Siltstone and mudstone (?). Basal 0.8 mis
poorly exposed mudstone (?); upper 0.7 m is
light-gray siltstone bed that has lenticular geometry.

Unit 12: Mudstone and dolostone. Basal22m is
dark-yellowish-gray mudstone with faint
laminations; upper 0.8 m is kerogenous, laminated
dolostone (oif shale).

Unit 11 Dnlostone and mudstone. Basal 2.5 m is
dark-gra

eomaxmng a 10—cm~th«:k bed of kerogenous,

laminated dolostone (oil shale) 0.5 m above base;

top 2.0 m of unit is kerogenous, laminated

dolostone (oil shale).

Unit 10: Sandstone, very fine grained. Wave
ripples, lenticular geometry.

Unit 9: Tuff. Light gray, faint laminations.
Unit 8: Mudstone and dolostone. Mainly dark gray,

laminated mudstone containing two beds of black,
(oil shale);

i and ]
top 0.5 m of unit is mainly covered.

Unit 7: Sandstone, very fine grained. Wave ripples
and planar laminations.

Unit 6: Mudstone. Dark gray, one 20-cm-thick bed
of gray tuff, lower half of unit is poorly exposed.

Unit 5: Mudstone. Mainly dark yeliowish gray,
poorly laminated, silty, pyrite and several siltstone
beds, upper siltstone bed contains mudstone clasts
near base and ripples.

Unit 4: Mudstone, siltstone, sandstone.

rk-y -gray, silty
and muddy smstone and a few thin beds of
sandstone; fines upward; sandstone beds contaln
ostracodes; upper half of unit contains rootlets (?)
containing pyrite.

Unit 3: Siitstone and sandstone. interbedded
dark-yellowish-gray slitstone and fine-grained

Y poorly exposed

Unit 2: Sandstone, fines upward (350 (?) to 90 p).
Base sharp, scoured, and contains clasts of
mudstone; tabular geometry; lower third of unit
contains trough crossbeds, middle third trough or
tabular crossbeds, upper 1.5-2.0 iow-angle
crossheds.

Unit 1: Dolostone. Laminated, light gray, two thin
yellow to light-gray tuff beds 0.4 and 1.5 m above
base.

SECTION 17

INTERVAL: 010 50 m

2 uTHoLoGY el .,
g SANDSTONE =B i
= 5 e (microns) Zs| G DESCRIPTION
0 9.8 g8 &8 P3=<
% S a2 8 8 A
100 1 1 11 1 1
s HEZH | Unit42: Siltstone. Light gray, mudcracks on top.
4 = Unit 41: Mudstnne Dark gray, thin bedded, poorly
41 k, silty,
- 1.4 m below top.
Unit 40: Limestone, Algal laminations (?), light gray
95— F20] | o yeliowish gray, mudcracks (7).
39 Unit 39: Mudstone. Dark yellowish gray, poorly
b exposed.

F38 Unit 38: Dol Lami and (oit
shale), 2-cm-thick bed of brown to yellowish-brown
tuff in center.

la
a7 Unit 37: Mudstone. Dark gray, laminated, poorly
exposed.
Unit 36; Tuff. Two beds, lower tuff 15-cm-thick, gray

— to yeliowish gray; upper tuff 5-cm-thick, dark gray,

h36 accumutation of black crystals (biotite ?) near base
and shrinkage cracks.

% Unit 35; Mudstone. Dark gray, laminated, poorly
@xposed.
Unit 34: Mudstone. Dark-gray mudstone containing
34 wo thin siltstone-sandstone beds that have
syneresis cracks.
33 Unit 33: 90 . Light gray, lenticular
E geometry.
32 Unit 32: Covered.
754 Unit 31: Sandstone, 88-125 1. Wave ripples,
syneresis cracks, hummocky cross-stratification (?),
- and planar laminations; unit can be traced
31 Units 29 and 30: Mudstone and sandstone (62-90
). Interbedded dark-gray mudstone and
30 light-colored sandstone beds that have sharp tops
and bases, wave ripples, and lenticular ggometry.
29
) Unit 28: Mudstone. Dark gray mudstone, three
4 e 28 beds of 88-i sandstone with sharp bases and tops.
a—|
7 =l ia
85 — Unit 27: Siltstone and mudstone.
\ 27 Dark-greenish-gray siltstone grades upward to silty
] mudstone.
Unit 26: Mudstone and siltstone. Dark-gray
7 — 26 mudstone containing several thin lenticular
i — siltstone beds in lower half.
Unit 25: Mudstone, dark-greenish-gray.
25 Unit 24: Mudstone or dofostone. Lower half of unit
60 is covered; upper half of unit is dark-gray, lamin-
- ated, cak or that
XXX grades upward to black, laminated and kerogen-
ous dolostone (i.e. oil shale); 10-cm-thick tuff 0.5 m
4 24 below top of unit.
Unit 23: Siltstone, mudstone, and dolostone, Basal
T 20 cm covered; 20-160 cm is interbedded dark-gray
mudstone and siltstone; 160 cm to top is laminated,
B 23 kerogenous dolostone (oil shale).
554 ~~ =< 55 Unit 22: Sandstone, 88 p. Wave ripples, forms
ledge.
N 211{ja | Unit 21: Mudstone, silistone, and sandstone.
i beds of and
R 20 sitstone, fines upward.
4 Unit 20: Sandstone, 125 p. Lenticular geometry.
Unit 19: Mudstone and dolostone. Lower half is
1 19 mainly massive dolostone; upper half is gray
16 | mudstone and dolostone interbeds.
50+—t+—— T
SECTION 17 INTERVAL: 50 to 100 m
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g LITHOLOGY o, 2 uTHOLOGY e o,
SANDSTONE | il w S SANDSTONE  [= if w
: o = (microns) b= Q DESCRIPTION z b5 = (microns) % g 2 DESCRIPTION
> 1]
TS a8 §8 [Zc z S 728 §8 |-
200 1 | 1 it 1 1 1 1 1 11 i 1
i 75 | Unit76: Tuff, 5 cm thick. Biotite crystals in lower i
. half, -
195 H 235
E la
7 1 NOTE: The top of measured section 17 (that is, unit
86) is 79.5 m below top of Parachute Creek
N B Member as defined by Dane (1954, 1955) and Ray
and others {1956). The interval between unit 86
1 Unit 75: Mudstone. Dark yellowish gray, some 1 and the top of the Parachute Creek Member was
75 zones laminations, very pooriy d not examined in detail but consists mainiy of
7 b light-gray, covered slopes underlain by dark
mudstone.
190 : 230
1 Unit 86: Tuff. Yellow to very light gray, lower part
9 XXX kEET— contains abundant biotote crystais, upper part is
very fine grained and does not contain abundant
T g biotite, unit forms regional stratigraphic marker.
1 g 85 Unit 85: Mudstone. Yellowish gray, poorly exposed
laminations,
185 225
: ]~ R4 | unit84: Sandstone, 90 u. Wave rippled.
4 Unit 74: Covered. Top of unit is at level of road that 83 R
74 goes from Gate Canyon to Sand Wash along the b Unit 83: Mudstane. Very poorly exposed.
4 Green River. ]
~ & Unit 82: Sandstone (90 ) and mudstone.
1 g 82 Interbedded gray mudstone and wave-rippied
~ sandstone.
180 220 1
———— ~
b 73 Unit 73: Mudstone. Yellowish dark gray; T
| 20-cm-thick bed of rippled sandstone at top. i 81 Unit 81: Mudstone. Very poorly exposed.
175 o 7 215 H §
| ~ ' Y lze 1a ::';c sgds‘:ndstone 90 p. Wave ripples and
~~
4 Unit 72: Mudstone, siitstone, and sandstone. E
— 72 I greenish-gra; thin-bedded ]
1 = siltstone, and sandstone éonwining tough 4 79 Unit 79: Mudstone. Very poorly exposed.
crossbeds (?) and wave ripples.
210
Unit 71: Sandstone (fine grained) and mudstone. 1 |
Sandstone containing wave ripples and mudcracks 1~
— is i with ish-gray Unit 78: Mudstone and sandstone (62-90 p).
7 Unit 70: Siitstone. Greenish gray, massive. 1 78 Interbedded gray mudstane and wave rippled
HO | Unit 69: Sandstone, mudstone, and siltstone. Basal 4 upward from 10 to about 30 cm.
2.6 m is sandstone, fines upward (230 to 80 p), T 1
Ia sharp base and gradational top, mudstone clasts at 205 H
69 base and burrows in upper part; upper 1.0 m is E
interbedded sandstone, siltstone, and b '
greenish-gray mudstone. ;
[B87] | unites: Mudstons, Gray, contains dolomite. :
%— i 88: Mudstorie. Gray, con s dolom E ! 77 Unit 77: Mudstone. Dark yellowish gray, some
— Unit 67: Sandstone and mudstone. Thin-bedded, H zones laminated, very poorly exposed.
wave-rippled sandstone interbedded with E :
mudstone. H
66 Unit 66: Light greenish gray, 2007
2.5-cm-thick bed of dark-colored tuff.
SECTION 17 INTERVAL: 200 t0 228 m
L Unit 65: Sitistone. Light gray, thin bedded,
i [ mudcracks or syneresis cracks.
64
- Unit 84: Covered.
155 ~ ~ P 63 Unit 63: interbedded siltstone and mudstone.
A~ > Siltstone contains wave ripples and mudcracks and
(or) syneresis cracks.
62, Unit 62: Mudstone. Yellowish dark gray, silty,
a amount of silt i upward.
= — Unit 61: Siltstone. Thin bedded, wave ripples and
~ | 67 | soft-sediment deformation.
T 60
1501+ T T
SECTION 17 INTERVAL: 150 to 200 m
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& uTHoLogY o .,
g SANDSTONE |= B i
& %o (mkrons) (23O DESCRIPTION
T 2 4.8 g 8 P3| <
% =2 ne2 | & z{ v
150 1 Il 1 1] 1 1
Unit 60: Mudstone. Dark yellowish gray, thin
bedded and faintiy laminated, three thin beds of
60 dolostone contain mudcracks and clasts of
dolostone.
bz 1a | Unit 59: Siltstone. Yellowish gray, wave ripples and|
reed fa ks (7); laterally persi
58 Urit 58: Mudstone. Dark gray, laminated.
['57 Unit 57: Siltstone. Yellow to yellowish gray, thin
il bedded.
56 Unit 56: Covered.
E 55 Unit 55: Mudstone, yellowish-gray.
140 —
~ ? 54 Unit 54: Mudstone. Yellowish gray, three thin beds
4 -~ L of mudcracked (?) dolostone.
4 ja | Unit 53: Limestone. Domal stromatolites, demes
are small (5 cm wide by 6 cm high), mudcracks and
g 52 wave ripples at top; unit can be traced regionally.
i IXXXX Unit 52: Mudstone. Contains a 4-cm-thick tuff and a
3-cm-thick bed of dark-gray, mudcracked
1351+ = 57 dolostone.
Unit 51: Siltstone. Yellow to light gray, contains
1 mudcrack and a few burrows {?); unit can be traced
throughout regior.
1304
125 50 Unit 50: Covered.
120
115
Urnt 49: Dolostorie. Very dark gray, laminated
49 .and kerogenous (oil shale).
8 Unit 48: Mudstone. Dark yellowish gray,
Ib laminated.
Unit 47: Mudstone. Dark gray, laminated;
47 20-cm-thick bed of kerogenous, laminated
dolostone (oil shale).
46 Unit 46: Dol L and (oll
shale).
45 Unit 45: Mudstone. Yellowish dark gray,
Faa 10-cm-thick lenticular bed of dolostone 0.3 m
B below top.
Unit 44: Siltstone. Gray, thin bedded, lenticutar
105 L geometry, mudcracks, can be traced for several
= la hundred meters.
4 43 Unit 43: M Dark-yellowish-gray
containing one bed of black, kerogenous dolostone
d and several thin siltstone beds that contain poorly
exposed planar laminations.
1004+— T T
SECTION 17 INTERVAL: 100 to 150 m
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Stratigraphy of Green River Formation, Uinta Basin, Utah

EXPLANATION

Ripple, type unknown D
Wave ripple @
Current ripple o
Climbing ripple [ewn]
Combined-flow ripple -
Trough -
Tabular-planar crossbedding ®
Tabular-tangential crossbedding o
Planar laminations in wedge sets ~
Planar laminations PN
Planar laminations with ]
parting lineations

Wavy planar laminations =
Sigmoidal crossbedding R
Hummocky cross-stratification (HCS) ~ XXXX

Mudcrack

Syneresis crack

Rootlet

Burrow, vertical

Burrow, horizontal

Escape burrow

Intraformational conglomerate (IFC)

Poorly exposed interval

W[ﬂlﬂ[ﬂ—)i?ﬁw

Gastropod

Pelecypod

Ostracode

Oncolite

Wood impressions (trunks to twigs)
Carbonaceous debris
Oalite

Fish scale

Mud drape

Stromatolite, domal
Stromatolite, small pillars

Stromatolite, subhorizontal
laminations

Convolute bedding

Tuff layer or bed

Identification unknown
Herringbone cross-stratification
Sharp, eroded basal contact
Basal load cast

Paleoflow (arrow points in
direction of flow)

Laminations (in dolostone, mud-
stone, or shale)

Kerogenous laminated dolostone
{oil shale)

BB79






