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DESCRIPTION OF MAP UNITS

Alluvium (Holocene)—Mud, silt, sand, and gravel. Mostly

confined to stream valleys. Mostly derived from nearby
sources. In valley of White River also includes rounded
gravel from distant sources to east. Locally includes
some slope wash along steep valley walls and lowermost
terrace gravels along major drainages

Alluvial and colluvial deposits, undifferentiated

(Holocene and Pleistocene)—Sand, silt, and some
gravel. Includes slopewash, isolated upland alluvial
deposits, fans at bases of steep slopes, and minor eolian
deposits.  Locally covers Pleistocene terrace gravel
deposits

Landslide deposits (Holocene and Pleistocene)—

Coherent to chaotic masses derived from local bedrock

Terrace gravel deposits (Pleistocene)—Gravel in a sandy

matrix that crops out at various levels along White River
and other drainages. Includes pediment gravel deposits
south of Wapiti Peak, and some locally derived slope-
wash and fan deposits. Locally covered by a thin veneer
of younger colluvial and alluvial deposits. Locally covers
earlier gravel deposits. Thicknesses range from about 5
to 40 ft (1.5-12 m)

Browns Park Formation (Miocene and upper Oli-

gocene)—Mostly light-gray to white, fine- to medium-
grained variably tuffaceous sandstone; commonly cross-
bedded including eolian crossbedding. Commonly con-
tains conglomeratic lenses and a basal conglomerate.
Contains some beds of tuff and volcanic ash, minor silt-
stone, mudstone, and limestone. Probably mostly of flu-
vial channel and flood basin origin, with considerable
eolian reworking. Mostly nonresistant. Crops out in
northern part of map area in vicinity of Elk Springs and
Wapiti Peak, where it unconformably overlies formations
ranging in age from Eocene to Late Cretaceous. Maxi-
mum thickness is about 400 ft (120 m)

Uinta Formation (upper Eocene)—Formed mainly from

the clastic sediments of a generally southward-prograding
deltaic complex that ultimately filled the Eocene lake in
which the sediments of Green River Formation were
deposited.  Generally consists of southward-thinning
wedges of sandstone and siltstone that interfinger with
northward-thinning tongues of marlstone of Green River
Formation. Intertonguing Uinta-Green River sequence
below main body of Uinta is divided into eight map units
that are described separately below. Uinta Formation,
including its tongues, is mostly brown-weathering sand-
stone and siltstone, but also includes conglomerate or
conglomeratic sandstone, marlstone, oil shale, shale,
claystone, mudstone, minor limestone, and thin tuff
beds. Sandstone beds are highly variable in lithology.
Their textures range from very fine to very coarse
grained, and they are locally conglomeratic. Sandstone
beds are generally massive or poorly bedded, but locally
are crossbedded to parallel bedded. Siltstone beds and
fine-grained sandstone beds are commomly tuffaceous,
locally argillaceous, calcitic, and commonly contain frag-
ments of carbonized plants. Siltstone beds are variably
marly and in places grade laterally to marlstone. Mud-
stone, shale, and claystone beds are gray to greenish
gray. Marlstone beds are light gray, variably silty, and
locally contain oil shale; lithology is similar to that of
marlstone beds of Parachute Creek Member (Tgp) of
Green River Formation. Some sandstone and siltstone
beds are resistant, generally where the rocks are more
strongly cemented by calcite, and form prominent cliffs
and ledges. Other beds are composed of soft, poorly
cemented and friable rocks, and weather to slopes

Main body—Brown-weathering sandstone and siltstone,
minor lenticular marlstone, grayish-green claystone and
mudstone. Present only in a very small area in south-
eastern part of map area. Beds of the Uinta overlying
the informally designated marlstone at Jackrabbit Ridge
(O'Sullivan, 1987) are herein designated as main body of
Uinta. Northward beyond depositional margin of marl-
stone at Jackrabbit Ridge, laterally equivalent strata are
included in group G of tongues of Uinta and Green River
Formations (map unit Tugg)

Intertongued Uinta and Green River Formations

(Eocene)—The thick stratigraphic sequence overlying
Parachute Creek Member (Tgp) of Green River Forma-
tion and underlying the unit herein designated as main
body of Uinta Formation (Tu) consists of complexly inter-
tongued units of both formations. Rocks of intertongu-
ing sequence form surface of most of map area.
Maximum remaining thickness of intertonguing sequence
is about 1,600 ft (488 m) in north-central part of map
area near structurally lowest part of Red Wash Syncline.
On constituent maps (see fig. 1), tongues of Uinta are
unnamed. Some are designated by letters or numbers;
others are designated simply as Tu. Tongues of Green
River include six formally named tongues and several
informal or unnamed tongues. Green River tongues
merge laterally, generally southward, with other Green
River tongues or with Parachute Creek Member (Tgp) of
Green River Formation. Uinta tongues are mostly
brown-weathering sandstone and siltstone, containing
smaller amounts of marlstone, oil shale, mudstone, clay-
stone, shale, and minor limestone. These tongues gradu-
ally become thinner, finer grained, and more marly
toward their southern termination. Green River tongues
are mostly marlstone (including oil shale) and essentially
the same lithology as Parachute Creek Member of Green
River Formation into which they merge. In general, oil-
shale beds become thicker, and oil-shale content
increases southward. Some Green River tongues are
largely oil shale where they merge with Parachute Creek
Member. Green River Formation tongues locally include
sandstone and siltstone beds. Individual tongues are not
shown on this map owing to limitations of map scale and
lack of uniformity in mapping among the constituent
maps. The intertongued Uinta-Green River sequence is
herein arbitrarily divided into eight map-unit groups,
each group containing tongues of both the Uinta and
Green River Formations. Where possible, contacts
between these map units are drawn at top or base of cer-
tain widespread or persistent tongues as originally shown
on the larger scale source maps (fig. 1), but arbitrary lat-
eral contacts are drawn where such tongues terminate,
or where tongues were not mapped on the original larger
scale source maps. Thus, some arbitrary lateral contacts
may coincide with quadrangle or other geographic
boundaries. Lateral correlations and placement of map
unit boundaries are discussed under individual unit
descriptions

Group G of tongues of the Uinta and Green River
Formations—Includes as many as eight interbedded
tongues of Uinta and Green River Formations. Present
as such only in No Name Ridge quadrangle (no. 20, fig.
1). It includes unit H (a probable tongue of Green River
Formation), marlstone at Jackrabbit Ridge, Stewart
Gulch Tongue of Green River Formation (present but not
mapped separately), as well as the intervening tongues
of the Uinta Formation. Base of group is placed at top
of underlying Coughs Creek Tongue of Green River For-
mation. Beyond depositional margin of Coughs Creek
Tongue, equivalent strata are included in group E of
tongues of Uinta and Green River Formations. Top of
group G of tongues is placed at top of marlstone at Jack-
rabbit Ridge where Jackrabbit Ridge is present. Beyond
depositional margin of Jackrabbit Ridge marlstone,
higher strata equivalent to part of main body of Uinta
Formation, are included in group G of tongues. The
marlstone at Jackrabbit Ridge is light-gray to light-brown
marlstone; it includes some marly siltstone and thin sand-
stone beds, and a few thin tuff beds; maximum thickness
is about 40 ft (12 m). Unit H is composed of light-gray,

variably silty and sandy marlstone, and is about 10-15 ft
(3-4.6 m) thick. The Stewart Gulch Tongue of the
Green River Formation consists of marlstone and marly
siltstone; it is about 15-20 ft (4.6—6 m) thick

Group F of tongues of Uinta and Green River For-
mations—Includes Coughs Creek Tongue of Green
River Formation and an underlying unnamed tongue of
Uinta Formation. The top of group F tongues is placed
at top of Coughs Creek Tongue; the base is placed at
base of the underlying unnamed Uinta tongue. Unit is
present only in No Name Ridge and Thirteenmile Creek
quadrangles (nos. 20 and 21, fig. 1) in southeastern part
of map area. Beyond depositional edge of Coughs
Creek Tongue, equivalent strata are included in group E
tongues of Uinta and Green River Formations. Coughs
Creek Tongue of Green River Formation is light-gray
marlstone containing some beds of brown sandstone and
siltstone. North of Piceance Creek and west of Thirteen-
mile Creek, Coughs Creek Tongue is mostly gray silt-
stone, marly siltstone and sandstone, and minor gray
marlstone.  Maximum thickness of Coughs Creek
Tongue is about 120 ft (37 m). Unnamed tongue of
Uinta Formation is mostly light-brown to light-gray tuf-
faceous and argillaceous sandstone and siltstone with
minor beds of mudstone, shale, and light-gray marlstone.
Maximum thickness of unnamed Uinta tongue is about
500 ft (150 m)

Group E of tongues of Uinta and Green River For-
mations—Includes lateral equivalents of groups G and F
(map units Tugg and Tugf) mostly beyond depositional
edge of Coughs Creek Tongue. Unit contains as many
as four Green River tongues and three Uinta tongues.
The Green River tongues are, in descending order, marl-
stone at Jackrabbit Ridge, Stewart Gulch and Coughs
Creek Tongues, and Black Sulphur Tongue in Segar
Mountain quadrangle (no. 13. fig. 1). Unit includes
Stewart Gulch and Coughs Creek Tongues only in
extreme southern parts of Yankee Gulch, Rock School,
and Jessup Gulch quadrangles (nos. 17, 18, and 19, fig.
1). These preliminary geologic maps, however, do not
show Stewart Gulch or Coughs Creek Tongues, although
they are now known to be present in Rock School and
Jessup Gulch quadrangles, and Coughs Creek Tongue is
also now known to be present in Yankee Gulch quadran-
gle. Both tongues probably pinch out northward within a
short distance in the three quadrangles. In the above-
mentioned quadrangles, Coughs Creek Tongue is mainly
light-gray variably silty marlstone, minor sandstone, and
lean oil shale; it generally contains a persistent siltstone
bed in middle of unit. Maximum thickness is about 40 ft
(12 m). Stewart Gulch Tongue in Rock School and Jes-
sup Gulch quadrangles is light-gray variably silty marl-
stone and minor interbedded siltstone and sandstone;
maximum thickness is about 20 ft (6 m). Duncan (1976)
reported finding tooth and bone fragments of titan-
otheres, uintatheres, and miacids in a conglemeratic
sandstone in the Uinta tongue of this unit

Group D of tongues of Uinta and Green River For-
mations—Includes lateral equivalents of groups Tuge
and Tugc (described elsewhere), beyond northern deposi-
tional limit of Black Sulphur Tongue of Green River For-
mation. In Greasewood Gulch and Segar Mountain
quadrangles (nos. 12 and 13, fig. 1), unit generally con-
sists of Thirteenmile Creek Tongue of Green River For-
mation at base, overlain by a tongue of Uinta. In
Greasewood Gulch quadrangle, Thirteenmile Creek
Tongue consists of light-gray to white-weathering marl-
stone, some algal and ostracodal limestone, and thin
localized beds of very lean oil shale. Thickness is about
30-100 ft (9.1-30 m). In Sagebrush Hill quadrangle (no.
9, fig.1), intertonguing unit Tugd consists entirely of that
part of a tongue of Uinta Formation (map unit Tu2 of
Sagebrush Hill quadrangle) located south of Water Gulch
in southern part of quadrangle where a poorly developed
Black Sulphur Tongue of Green River Formation is
present but not mapped (Donnell, 1982)

Group C of tongues of Uinta and Green River For-
mations—Includes as many as three Uinta and Green
River tongues: Black Sulphur and Thirteenmile Creek
Tongues of Green River Formation at top and base,
respectively, and an intervening tongue of Uinta Forma-
tion. Thirteenmile Creek Tongue, which is one of the
most widespread tongues of Green River Formation in
northern part of Piceance Creek basin, consists of mostly
light-gray to white, variably silty marlstone, smaller
amounts of locally oolitic, ostracodal, and algal lime-
stone, and some sandstone, siltstone, and claystone; it
includes three or four thin oil-shale beds in the southern
part of the outcrop area. Thickness of Thirteenmile
Creek Tongue is about 20-200 ft (6.1-61 m); thickest in
Segar Mountain quadrangle (no. 13, fig. 1), where it con-
tains sandstone beds as much as 25 ft (7.6 m) thick. Top
of group C of tongues is placed at top of Black Sulphur
Tongue of Green River Formation, except in Segar
Mountain quadrangle where it is placed at base of
tongue. Black Sulphur Tongue consists of mostly light-
gray to white-weathering silty marlstone, but locally con-
tains a bed of siltstone or sandstone as much as 25 ft
(7.6 m) thick. The Uinta tongue that lies between Black
Sulphur and Thirteenmile Creek Tongues consists mostly
of brown-weathering sandstone, siltstone, and minor
variably silty marlstone; locally contains abundant black
chert pebble conglomerate. In Sagebrush Hill quadran-
gle (no. 9, fig. 1), unit is arbitrarily assigned to that part
of Uinta tongue Tu2 (Donnell, 1982) lying north of
Water Gulch. There it lies beyond pinchout edge of
Black Sulphur Tongue of Green River, and beyond
merger line of Thirteenmile Creek Tongue of Green
River

Group B of tongues of Uinta and Green River For-
mations—Includes two formally named, and several
informal Green River tongues, as well as several Uinta
tongues. The two formally named Green River tongues
are, in descending order, Dry Fork Tongue and Yellow
Creek Tongue. The informal Duck Creek tongue com-
poses all of group B in Sagebrush Hill quadrangle (no. 9,
fig. 1). Lower boundary of group B is herein generally
drawn at base of Yellow Creek Tongue or equivalent
stratigraphic horizon. Eastward beyond depositional
margin of Yellow Creek Tongue, base of unit is arbitrarily
moved stratigraphically downward to top of Parachute
Creek Member (Tgp) of Green River Formation. The
top of group B is herein generally drawn at contact
between uppermost Uinta tongue and overlying Thir-
teenmile Creek Tongue. Beyond the western deposi-
tional margin of uppermost Uinta tongue of group B, top
of group B is arbitrarily moved stratigraphically upward
to base of next stratigraphically higher Uinta tongue that
is correlative with top of Thirteenmile Creek Tongue.
Dry Fork Tongue is mostly light-gray to light-brown vari-
ably silty to argillaceous marlstone, locally containing one
or two sandstone beds. Maximum thickness of Dry Fork
Tongue is about 70 ft (21 m). Yellow Creek Tongue of
Green River Formation consists of light-gray to light-
brown variably silty marlstone, and commonly contains
interbedded granular, sparsely ostracodal limestone,
minor sandstone, and very minor oil shale. Thickness of
Yellow Creek Tongue is about 10-90 ft (3-27 m). Yel-
low Creek Tongue merges westward with stratigraphi-
cally higher marlstone and pinches out eastward

Group A of tongues of Uinta and Green River For-
mations—Includes as many as eleven Uinta and Green
River tongues mapped separately on original constituent
1:24,000-scale quadrangles; none of these is a formally
named map unit, and only two are informally named.
These tongues were grouped into four map units (table 1)
on the 1:50,000-scale map of the lower Piceance Creek
area (no. 5, fig. 1). Base of intertonguing group A is
located at contact with underlying Parachute Creek
Member (Tgp) of Green River Formation. The strati-
graphically lowest Uinta tongue lies at or just above
Mahogany oil-shale zone of Parachute Creek Member.
Top of group A is located at contact of uppermost Uinta
tongue of group with base of overlying Yellow Creek
Tongue of Green River, or equivalent strata. Eastward
beyond pinchout of overlying Yellow Creek Tongue,
strata laterally equivalent to rocks of group A are arbi-
trarily included in group B. Uinta tongues of group A are
mostly brown-weathering, fine- to coarse-grained sand-
stone and siltstone, and a few beds of variably silty light-
gray marlstone. The two informally named tongues are
marlstone at Mare Canyon and marlstone at Trail Can-
yon (Donnell and Hail, 1984, and Hail, 1984). Marl-
stone at Mare Canyon is dominantly light-gray, variably
silty marlstone, some marly siltstone, and greenish-gray
claystone; unit contains one very thin, rich oil-shale bed;
thickness of marlstone at Mare Canyon ranges from
about 5 to 30 ft (1.5-9.1 m). Marlstone at Trail Canyon
is dominantly light-gray, variably silty marlstone; it also
contains some marly siltstone, sandstone, and few thin
beds of light-gray marly ostracodal limestone; locally con-
tains two thin beds of lean oil shale; maximum thickness
of marlstone at Mare Canyon is about 250 ft (76 m).
Other, unnamed Green River tongues are mostly light-
gray- to white-weathering variably silty marlstone and
minor light-gray limestone, and some beds of fine-
grained sandstone and siltstone

Tongues of Uinta and Green River Formations,
undivided—Shown in southwestern part of map area
where individual tongues may be present but were not
mapped separately

Green River Formation (Eocene)—Sediments deposited in

a variety of mostly lacustrine environments
Parachute Creek Member

Main body—Dolomitic marlstone, oil shale, and some
clay shale in lower part. Also contains several beds of
marly siltstone and sandstone, numerous thin beds of
analcimized tuff, and sparse algal limestone beds. Marl-
stone is massive to platy, gray to light grayish brown,
weathers light gray. Oil shale is thin, even bedded,
locally papery, medium to dark brown, weathers light
gray; richest oil shale weathers light bluish gray. Clay
shale is thin bedded to papery, brown to brownish gray.
Parachute Creek Member contains several zones of rich,
potentially valuable oil shale, constituting by far most of
the oil-shale resources in the Green River Formation.
However, oil content decreases markedly north of T. 1
N., and Mahogany ledge rich oil-shale zone cannot be
identified near mouth of Yellow Creek. Parachute Creek
Member is barren of oil shale in Colorow Mountain area
(T. 3 N., Rs. 95 W. and 96 W.) in northeastern part of
map area. Parachute Creek Member also contains
potentially valuable deposits of nahcolite and dawsonite
in northern part of map area (Hite and Dyni, 1967; Don-
nell, 1982). Top of main body is located at base of low-
ermost tongue of Uinta Formation. Where Parachute
Creek Member overlies Garden Gulch Member (Tgg) of
Green River Formation, basal contact is not everywhere
located at same stratigraphic horizon. In general, con-
tact is located between freshwater lacustrine clay-rich
shale designated as Garden Gulch (Tgg) and alkaline-to-
saline-water lacustrine carbonate-rich rocks designated as
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Parachute Creek (Tgp). Marlstone and oil shale are rela-
tively resistant and form main cliffs of basin rim south of
White River. Thickness of entire member on outcrop
south of White River ranges from about 400 ft (120 m)
in eastern part of basin to about 1,600 ft (488 m) in
western part of basin. Thickness in subsurface may
exceed 2,000 ft (610 m). Thickness of outcrop in Col-
orow Mountain area is about 250 ft (76 m)

Mahogany ledge—Line on map is top of a rich oil-
shale zone in Parachute Creek Member. The term
Mahogany ledge is used for outcropping Mahogany
zone, which is one of the richest and most persistent rich
oil-shale zones in the Piceance Creek basin. Oil content,
however, decreases in extreme northwestern part of
Parachute Creek Member outcrop area, and Mahogany
zone cannot be clearly identified; unit is not shown in this
area. Total thickness of Mahogany zone ranges from
about 100 ft (30 m) in southwestern part of map area, to
about 250 ft (76 m) in central part of map area

Lower part—Medium- to low-grade oil shale, medium
bedded to massive; weathers light gray. Separated from
main body of Parachute Creek Member by a tongue of
Anvil Points Member of Green River Formation (Tga2).
Crops out only in a small area near White River. Thick-
ness ranges from 17-325 ft (5.2-99.1 m)

Anvil Points Member
Main body—Sandstone, siltstone, claystone, minor
limestone, and sparse conglomerate. Sandstone is gray
to brown, fine to medium grained; forms ledges and
slopes. Siltstone is gray to tan; nonresistant and forms
slopes. Shale and claystone are dark gray to olive gray;
nonresistant and form slopes. Limestone is ostracodal,
oolitic, and pisolitic, and contains minor stromatolites.
Unit represents a thick body of mostly near-shore lacus-
trine rocks whose coarser clastic beds were mostly
derived from a source area or areas lying to the east and
southeast. It intertongues with, and grades westward
into, deeper water lacustrine rocks of laterally equivalent
units. Middle part includes lateral facies equivalent of
Garden Gulch Member (Tgg). Maximum thickness is
about 1,950 ft (594 m)

Unit 3—Uppermost tongue of Anvil Points Member.
Does not merge with main body of Anvil Points within
map area. Consists of light-gray to white, fine-to
medium-grained, medium- to thick-bedded sandstone.
Forms cliffs and ledges. Pinches out westward. Present
only as two small outcrops on Colorow Mountain in
northeastern part of map area. Maximum thickness is
about 250 ft (76 m)

Unit 2—A westward-thinning tongue of Anvil Points
Member. South of White River, unit is composed of
sandstone, siltstone, claystone, and a few beds of marl-
stone and low-grade oil shale. Sandstone beds are gray,
medium bedded to massive, commonly ripple marked,
and form resistant ledges. Olive-gray claystone and tan
to gray siltstone form nonresistant slopes. Maximum
thickness in this area is about 185 ft (56.4 m). In Col-
orow Mountain area, unit is composed of calcareous,
light gray to white, fine- to medium- grained, medium- to
thick-bedded sandstone that forms resistant ledges and
cliffs. Thickness ranges from about 150 to 180 ft (46—
55 m). Unit is included in upper and lower parts of the
Green River Formation (Tgu and Tgl) of Citadel Plateau
quadrangle (no. 2, fig. 1)

Unit 1—Major westward-thinning wedge of mostly
lacustrine rocks consisting of sandstone, siltstone, shale,
claystone, and limestone. Includes fluvial lenticular chan-
nel sandstone beds that are common in lower half of unit
in eastern part of outcrop area. These beds are calcare-
ous, light gray, fine to coarse grained, bedded to massive,
and form resistant cliffs and ledges. Lacustrine rocks in
upper part of unit in eastern part of outcrop area mostly
consist of sandstone, siltstone, and minor shale. Sand-
stone beds are gray to brown, fine to medium grained,
medium bedded to massive, and form cliffs and ledges.
Siltstone and shale beds are gray to tan, nonresistant,
and form slopes. Unit becomes almost entirely lacustrine
toward west and includes sandstone, siltstone, claystone,
shale, and limestone. Sandstone beds are commonly
brown weathering, abundantly ostracodal, locally fine to
medium grained, and massive to even bedded. Light-
brown to gray siltstone, shale, and claystone generally
form slopes. Shale beds are locally papery. Sandy ostra-
codal or oolitic limestone beds are relatively abundant.
Resistant sandstone and limestone beds commonly form
cliffs and ledges. Basal contact with underlying Wasatch
Formation (Tw, Twu) is transitional and interfingering
across a very narrow stratigraphic range. Unit thins and
wedges out westward from Piceance Creek by loss of
upper beds. Unit is arbitrarily terminated as map unit
west of Yellow Creek. Thickness ranges from 40 ft (12
m) at Yellow Creek in west to about 800 ft (240 m) in
eastern part of outcrop area

Garden Gulch Member—Mostly dark-gray to dark-brown
clay shale and smaller amounts of low-grade oil shale,
claystone, dolomitic shale, dolomitic marlstone, lime-
stone, siltstone, and sandstone; member also contains
several very thin beds of analcimized tuff. In eastern part
of map area, member mostly consists of dark-gray clay
shale and lesser amounts of interbedded dolomitic marl-
stone; it also contains a few stromatolites, numerous
beds of ledge-forming medium-grained sandstone, and
ostracodal, oolitic, and pisolitic sandy limestone. Later-
ally equivalent strata merge eastward by gradual facies
change with middle part of main body of Anvil Points
Member (Tga) south of White River. In central and west-
ern part of map area, member consists of brown, gray,
and grayish-green, thin-bedded to papery clay shale with
some low-grade oil shale in upper part; contains a few
dolomitic marlstone and shale beds, and a few thin beds
of oolitic or ostracodal limestone in lower part. Member
mostly weathers dark gray or dark grayish brown.
Forms smooth nonresistant slopes. Member mostly con-
sists of offshore, moderately saline lacustrine sediments,
but presence of dolomitic shale and marlstone indicate
deposition in more saline and alkaline water. East of long
108° 15, upper contact is placed at a somewhat higher
stratigraphic position than to west. Contact along west-
ern margin of outcrop area has not been mapped consis-
tently among constituent maps, but generally has been
placed at a point where there is a perceived change from
freshwater lacustrine shale or claystone of Garden Gulch
Member (Tgg) to carbonate-rich alkaline-to-saline lacus-
trine rocks of Parachute Creek Member (Tgp). Thick-
ness of Garden Gulch Member is about 160-900 ft (49—
270 m)

Upper unit — In Citadel Plateau area. Greenish-blue and
reddish-brown claystone interbedded with thick, lenticu-
lar, tan, locally conglomeratic sandstone. Locally con-
tains abundant bird and turtle remains, and a few
mammal remains. Includes probable lateral equivalents
of Anvil Points and Parachute Creek Members of Green
River Formation as mapped to south. Thickness is about
525 ft (160 m)

Lower unit — In Citadel Plateau area. Interbedded fine-
grained sandstone, greenish-gray laminated marlstone,
mudstone, shale, and claystone. Sandstone beds locally
contain lenses of clay-pebble conglomerate with abun-
dant turtle remains. Unit is capped by a fine-grained,
massive, lenticular, cliff-forming sandstone bed about
200 ft (61 m) thick, which locally contains shale chips,
and quartz and chert pebbles. Base of unit is placed at
base of lowest greenish-brown mudstone overlying strati-
graphically highest red mudstone or conglomeratic sand-
stone of Wasatch Formation. Includes probable lateral
equivalents of main body of Anvil Points Member of
Green River Formation as mapped to south. Thickness
is about 1,250 ft (381 m)

Cow Ridge Member—Mostly gray to brown ostracodal
clay shale, variably silty, locally carbonaceous; some fine-
to medium-grained ostracodal sandstone and light-gray
ostracodal limestone; smaller amounts of low-grade oil
shale, claystone, and marlstone. In northern part of its
outcrop area, along western basin rim, Cow Ridge is
overlain by a tongue of Wasatch Formation (Twt).
Southward beyond depositional limit of Wasatch tongue,
Cow Ridge is overlain by Garden Gulch Member of
Green River Formation (Tgg). Cow Ridge thins north-
ward and pinches out north of White River; it is absent to
east along White River in Divide Creek quadrangle (no.
4, fig. 1). It is largely, if not entirely, equivalent to Dou-
glas Creek Member of Green River Formation as
mapped in Black Cabin Gulch quadrangle (no. 16, fig.
1). Rocks of Cow Ridge member are mostly soft, nonre-
sistant, and form slopes. Maximum thickness is about
500 ft (150 m)

Wasatch Formation (Eocene and Paleocene)—Rocks

mostly of fluvial origin, but includes some rocks of lacus-
trine and paludal origin

Main body—Gray, dark brown, and varicolored greenish-
gray, red, purple, and yellow claystone, shale, and mud-
stone. Abundant white, gray, and brown, fine- to coarse-
grained, crossbedded sandstone, including lenticular
channel sandstone. Light-gray to brown conglomerate
and conglomeratic sandstone, including basal conglomer-
ate locally containing pebbles and cobbles of chert and
quartzite. Contains some carbonaceous shale of paludal
origin and minor ostracode-bearing lacustrine beds of
shale, sandstone, and limestone. Conformably underlies
Green River Formation and conformably overlies Fort
Union Formation (Paleocene); unconformably overlies
Cretaceous rocks where Fort Union Formation is not
separately mapped. In eastern and western parts of map
area, includes lateral equivalents of Fort Union Forma-
tion. Contains abundant vertebrate fossils in Citadel Pla-
teau area (no. 2, fig. 1, Izett and others, 1984).
Claystone, shale, and mudstone are mostly soft, nonre-
sistant, and commonly subject to slumping. Sandstone
beds are locally resistant and form cliffs and ledges. Main
body probably pinches out completely by means of onlap
onto Douglas Creek Arch in western part of map area.
Location of Wasatch-Mesaverde contact has not been
established with certainty in parts of Gillam Draw and
White Coyote Draw quadrangles (nos. 6 and 15, fig. 1).
Lower part of main body is Paleocene in age (Hail,
1973, 1974; Hail and Barnum, 1993; Izett and others,
1985; O'Sullivan and Smith, 1985; and Pipiringos and
Rosenlund, 1977). Lowermost beds in eastern part of
map area may be as old as early to middle Paleocene
age; elsewhere are probably mostly late Paleocene in
age. Maximum thickness is about 3,500 ft (1,070 m)

Tongue of Wasatch Formation (Eocene)—In western

part of map area, separates Cow Ridge Member (Tgc) of
Green River Formation from stratigraphically higher
Green River beds. Mostly claystone, shale, and sand-
stone. Claystone and shale are light to medium gray and
varicolored greenish gray, light green, yellow, red, and
purple. Sandstone is light to dark gray and brown, fine
to coarse grained, locally conglomeratic; massive, cross-
bedded, locally thin, even bedded. Includes abundant
channel and other lenticular sandstones, and a few very
thin beds of lacustrine ostracodal sandstone. Contains

increasing number of lacustrine beds to south and
merges with upper part of Cow Ridge Member (Tgc) of
Green River Formation near East Fork of Spring Creek
in Calamity Ridge quadrangle (no. 7, fig. 1). Merges
eastward with main body of Wasatch (Tw) along White
River in Divide Creek quadrangle (no. 4, fig 1). Tongue
is mostly nonresistant but some sandstone beds are resis-
tant and form ledges. Thickness is about 140-600 ft
(43-180 m) '

Upper part (Eocene)—Present only in western part of
map area. Overlies dark shale facies of Wasatch Forma-
tion (Twds). Mostly gray and varicolored red and purple
claystone; minor sandstone. Includes several beds of
crossbedded alluvial channel sandstone. Mapped only
where dark shale facies (Twds) is present. Maximum
thickness is about 250 ft (76 m)

Dark shale facies (Eocene)—Rocks of fluvial, lacustrine,
and paludal origin. Green or gray to sparsely varicolored
fluvial claystone, and brown to gray fluvial channel sand-
stone beds. Gray, brown, and pale-orange ostracodal,
ledge-forming sandstone and limestone beds, and gray to
brown shale of lacustrine origin. Carbonaceous shale
and claystone of paludal origin. Lacks abundant light-
colored and varicolored claystone like main body of
Wasatch (Tw), and generally presents a relatively dark
aspect. Even-bedded shale, and thin persistent lacustrine
sandstone and limestone beds give a layered appearance
in outcrop. Lacustrine sandstone and limestone beds
locally form resistant ledges and dip slopes. Exposures
just east of Yellow Creek were designated a reference
section of Cow Ridge Member of Green River Formation
by Johnson (1984, p. 2, 9, pl. 1). Maximum thickness is
about 250 ft (76 m)

Fort Union Formation (Paleocene)

Unit 2 (upper Paleocene)—Brown to gray shale, car-
bonaceous shale and claystone, and minor coaly shale
including a few thin shaly coal beds; thin relatively persis-
tent sandstone beds; smaller amounts of siltstone and
claystone. Also includes minor channel sandstone beds,
some containing clay-pebble conglomerate. Equivalent
strata included in lower part of main body of Wasatch
Formation (Tw) in northeastern and northwestern parts
of map area. Conformable with overlying and underly-
ing units. Contains low-grade uranium in carbonaceous
shale and claystone beds (Hail, 1981, 1990). Mostly of
paludal origin. Thickness ranges from about 300 to 530
ft (91-160 m)

Unit 1—Contains roughly equal proportions of light-gray
to light-brown fluvial channel sandstone and olive-green
to gray fluvial claystone and mudstone. Includes minor
maroon to purple claystone, siltstone, carbonaceous
shale, and limestone. Sandstone beds are mostly very
fine to coarse grained, calcareous, and contain a few
concretionary masses and conglomerate lenses; mostly
nonpersistent, lenticular, massive to crossbedded; form
cliffs and ledges. Basal or lower conglomerate beds are
prominent and more persistent in eastern outcrop area.
Pebble- and cobble-size clasts include chert, quartz,
quartzite, granite, porphyry, and fossil wood. Correlative
strata in southeastern part of map area, in LO-7 Hill and
Thirteenmile Creek quadrangles (nos. 14 and 21, fig. 1),
and western part of map area are included in main body
of Wasatch Formation (Tw) as mapped in those areas.
Contact with underlying Cretaceous rocks is sharp and
unconformable. Age, based on fossil pollen analysis,
ranges from early or middle Paleocene to late Paleocene
(Hail, 1973). Thickness in western part of outcrop area
is about 150 to 1,800 ft (46-549 m); in eastern part of
outcrop area thickness is about 1,200-2,300 ft (366~
701 m)

Williams Fork Formation of Mesaverde Group (Upper

Cretaceous)

Main body—In northwestern part of map area (Pinyon
Ridge-Crooked Wash area), rocks are entirely of nonma-
rine origin and consist of roughly equal proportions of
channel and other fluvial sandstones and fine-grained
rocks. Sandstone beds are mostly light to medium gray,
very fine to medium grained, nonpersistent, lenticular,
and crossbedded to massive. Unit contains many thin,
even-bedded tabular sandstone beds. Sandstones are
resistant and form prominent cliffs and ledges. Fine-
grained rocks are mostly claystone, shale, mudstone, car-
bonaceous shale, and coal. Claystone and mudstone are
mostly gray to grayish green, soft, and nonresistant.
Includes two major coal-bearing zones, one is in lower
300 ft (91 m) of formation, the other occupies approxi-
mately upper one-third of formation but does not persist
westward. Thickness in northwestern part of map area
ranges from about 2,000 to 2,600 ft (610-792 m). In
northeastern part of map area, rocks are of marine and
nonmarine origin and consist of mostly interbedded sand-
stone, siltstone, claystone, clay shale, carbonaceous
shale, and coal. Most sandstone beds are light gray to
brown, very fine to medium grained, locally carbon-
aceous, nonpersistent, lenticular, and form prominent
ledges. Shale and claystone are grayish green to gray.
In Citadel Plateau area (no. 2, fig. 1), formation includes
equivalent of Lion Canyon Sandstone Member (Kwl), not
mapped separately. Includes, in descending order, three
coal zones: the Lion Canyon, Goff, and Fairfield zones
(Hancock and Eby, 1930, p. 206). Thickness in north-
eastern part of map area is about 3,800-4,000 ft
(1160-1220 m)

Lion Canyon Sandstone Member—Very light-gray to
white, fine-grained sandstone. Locally separated into
upper and lower parts by shale and siltstone containing
marine fossils. Not present in northwestern part of map
area; present but not mapped separately in Citadel Pla-
teau area (no. 2, fig. 1). Maximum thickness is about 200
ft (61 m)

Iles Formation of Mesaverde Group (Upper Cretaceous)

Main body—In northwestern part of map area (Pinyon
Ridge-Crooked Wash area), uppermost part is Trout
Creek Sandstone Member, which is not mapped sepa-
rately; it consists of light-gray to light-brown, fine- to
medium-grained, massive to crossbedded, nonmarine
sandstone about 110 ft (34 m) thick. The Trout Creek
Member, however, is not present everywhere in north-
western part of map area; where Trout Creek is absent,
Williams Fork-lles contact is placed at base of stratigraph-

* ically lowest coal bed in Williams Fork Formation. Beds
in upper part below Trout Creek Sandstone Member
include mostly massive, lenticular, brown-weathering
sandstone, and light-gray-weathering mudstone and clay-
stone; also sparse carbonaceous shale, except where a
few thin coal beds are locally present near top. Lower
part is mostly gray claystone and mudstone, thin sand-
stone beds, and abundant carbonaceous shale containing
sparse, thin coal beds. Basal sandstone unit, 35-65 ft
(11-20 m) thick, consists generally of a lower brown-
weathering, cliff-forming, fine-grained sandstone and an
upper white-weathering sandstone overlain by a persis-
tent coaly carbonaceous shale zone. Basal sandstone
unit is marine; all higher beds are probably nonmarine.
Thickness of formation in northwestern part of map area
ranges from about 700 to 850 ft (210-260 m). In north-
eastern part of map area (Citadel Plateau area, no. 2,
fig.1), the rocks are of marine and nonmarine origin.
Trout Creek Sandstone Member, not mapped separately
in this area, is medium-grained marine sandstone, about
100 ft (30 m) thick. Beds below Trout Creek include
light-brown and light- to dark-gray, very fine to fine-
grained, well sorted, locally carbonaceous sandstone,
light- to dark-gray siltstone, carbonaceous shale, and
sparse coal beds. Thickness in northeastern part of map
area is 1,480-1,640 ft (451-500 m)

Upper unit of Mesaverde Group (Upper Cretaceous)—

Crops out in northwestern part of map area (Coal Ridge-
Spring Creek area). Consists of nonmarine sandstone,
shale, and mudstone. Sandstone is mostly light gray, fine
grained, lenticular, massive to crossbedded; locally forms
resistant ledges. Shale and mudstone are gray to light
gray; commonly include brown carbonaceous shale and
sparse thin coal beds. Stratigraphically equivalent to
upper part of Williams Fork Formation as mapped to
east. Maximum thickness is about 1,750 ft (533 m)

Coal unit of Mesaverde Group (Upper Cretaceous)—

Crops out in northwestern part of map area (Coal Ridge-
Spring Creek area). Consists of nonmarine brown car-
bonaceous shale, coal, light-gray mudstone, and sand-
stone. Sandstone is light gray, mostly thin bedded, very
fine to fine grained. Coal is being mined from this unit at
the Deserado Mine in the Cactus Reservoir quadrangle
(no. 3, fig. 1); for electric power generation; coal grade is
probably high-volatile C bituminous (Aresco and others,
1966, p. 6). Stratigraphically equivalent to lower coal-
bearing part of Williams Fork Formation as mapped to
east. Thickness is about 200-400 ft (61-120 m)

Lower unit of Mesaverde Group (Upper Cretaceous)—

Crops out in northwestern part of map area (Coal Ridge-
Spring Creek area). Consists of sandstone, mudstone,
shale, and minor brown carbonaceous shale locally con-
taining thin coal beds. Entire unit is probably of nonma-
rine origin. Sandstone is light yellowish gray to light
brown, fine grained, mostly massive, and lenticular.
Mudstone and shale are mostly light gray to brown. Unit
is stratigraphically equivalent to that part of the Iles For-
mation above the base of the marine sandstone as
mapped to east. Thickness is about 600-750 ft (180-
230 m)

Sego Sandstone of Mesaverde Group (Upper Creta-

ceous)—Crops out in northwestern part of map area.
Consists of sandstone and shale mostly of marine origin.
Unit typically consists of two sandstone ledges separated
by beds of marine shale, thin sandstone beds, and some
carbonaceous shale with sparse coal streaks. Sandstone
is light brown to light yellowish gray, fine grained, mas-
sive, and resistant. Upper sandstone ledge is persistent,
bleached white at top, and is stratigraphically highest
known bed of marine origin in northwestern part of map
area. Lower sandstone ledge ranges from thin or locally
absent to very thick; interbedded with marine shale.
Thickness is about 130-280 ft (40-85 m)

Mesaverde Formation (Upper Cretaceous)—Crops out

in southwestern part of map area (Philadelphia Creek,
White Coyote Draw, and Black Cabin Gulch quadran-
gles, nos. 8, 15, and 16, fig. 1). Consists of sandstone,
mudstone, shale, carbonaceous shale, and coal. Sand-
stone beds are very fine to medium grained, mostly fine
grained, light brown to gray, massive, crossbedded, len-
ticular; locally form prominent cliffs and ledges. Mud-
stone is mostly gray to greenish gray. Shale beds are
mostly gray to greenish gray, variably silty. Mudstone
and shale are mostly nonresistant, form slopes. Poten-
tially valuable coal beds are present in a carbonaceous
shale zone 200-300 ft thick (61-91 m), but carbon-
aceous shale zones with minor thin coal beds are also
present above and below main coal zone. Formation is
probably entirely of nonmarine flood basin origin, except
basal beds that may be of marine origin. Upper part of
formation is stratigraphically equivalent to upper unit of
Mesaverde Group (Kmvu) as mapped in Coal Ridge-

Spring Creek area to north; major coal-bearing zone is
equivalent to coaly unit (Kmvc); lower part of formation
is equivalent to lower unit (Kmvl). Upper part of forma-
tion and coal-bearing zone are stratigraphically equiva-
lent to Williams Fork Formation (Kwf) as mapped in
Pinyon Ridge-Crooked Wash area; lower part of forma-
tion is-equivalent to lles Formation (Ki). Basal beds of
formation are possibly equivalent to Sego Sandstone
(Ks). Maximum thickness of formation is about 3,000 ft
(914 m)
- Castlegate Sandstone of Mesaverde Group (Upper
Cretaceous)—Marine sandstone, light brown to light
vellowish gray, very fine to fine grained, thin bedded to
massive, weathers brown. Minor dark-gray shale in
lower part. Very hard, resistant; forms persistent ledges,
ilisffs,)and dip slopes. Thickness is about 40-60 ft (12—
m

Buck Tongue of Mancos Shale and Castlegate Sand-
stone of Mesaverde Group, undifferentiated
(Upper Cretaceous)—Northern part of Pinyon Ridge
area (Elk Springs quadrangle, no. 1, fig. 1). Castlegate
Sandstone (Kc) is described above; Buck Tongue (Kmb)
including Loyd Sandstone Bed is described below.
Thickness is about 450 ft (140 m)

_ Cretaceous rocks, undifferentiated (Upper Creta-
ceous)—Southeastern part of map area (LO-7 Hill quad-
rangle and extreme northern Thirteenmile Creek
quadrangle, nos. 14 and 21, fig. 1). Includes Williams
Fork (Kwf) and lles (Ki) Formations of Mesaverde Group
(described above), and upper part of Mancos Shale (Km)
(described below). Castlegate Sandstone of Mesaverde
Group is not present in this area

Mancos Shale (Upper and Lower Cretaceous)

Main body (Upper Cretaceous)—Mostly brown to gray
clay shale; locally sandy or silty. Contains a few nonre-
sistant sandstone and siltstone beds, several thin bento-
nite beds, and sparse yellow- to orange-weathering
concretions a few of which are fossiliferous. Entirely of
marine origin. Soft, nonresistant; forms slopes and low-
land areas. Thickness is about 4,400-5,100 ft (1,340-
1,550 m)

Buck Tongue (Upper Cretaceous)—Brown to gray,
mostly brown-weathering shale, minor siltstone and
sandstone. Entirely of marine origin. Upper part
becomes increasingly silty and sandy upward; contains
several nonresistant siltstone and sandstone beds, and a
few locally fossiliferous limestone and claystone concre-
tions. Includes Loyd Sandstone Bed in upper part; Loyd
is massive to thin bedded, nonpersistent sandstone and
sandy shale; it is about 70 ft (21 m) thick. Buck Tongue
is separated from main body of Mancos Shale by Castle-
gate Sandstone (Kc). Thickness of Buck Tongue, includ-
ing Loyd Sandstone Bed, is about 330-540 ft (100-160
m)

Frontier Sandstone (Upper Cretaceous)—Upper part
mostly interbedded sandstone and minor shale. Sand-
stone is light brown to gray, very fine to fine grained, thin
flat bedded, resistant, and commonly fossiliferous. Shale
is dark gray. Lower part is mostly brown to gray shale,
minor thin sandstone beds, and sparse thin bentonite
beds. Unit is entirely of marine origin. Thickness is
about 200-250 ft (61-76 m)

Mowry Shale (Upper Cretaceous)—Dark-gray siliceous
marine shale; weathers light gray, platy; contains abun-
dant fish scales and bone fragments, and numerous very
thin bentonite beds. Thickness is about 90-100 ft (27—

30 m)
_ Dakota Sandstone (Upper Cretaceous)—Only upper-

most part crops out in map area (Divide Creek quadran-
gle, no. 4, fig. 1). Consists of light-gray to very light
brown quartzitic sandstone containing sparse chert peb-
bles and a few beds of dark-gray shale. Hard, resistant;
forms prominent ledge and dip slope. Thickness of
entire formation is probably about 100 ft (30 m)

Contact—Approximately located. =~ Short dashed where
tongue merges into larger unit. Also shows lateral bound-
aries between map units representing groups of tongues
of Uinta and Green River Formations. Placement of
boundaries discussed in description of map units

wwwww - Facies boundary—Arbitrarily placed between laterally gra-
dational map units

—1— Fault—Dotted where covered by Quaternary deposits. Bar
and ball on downthrown side

Major fold axes—Showing trace of axial plane and direction
of plunge
Anticline

— -

—7500— Structure contour—Approximately located. Dashed where

——  eroded. Drawn on top of Mahogany ledge (Mahogany
zone in subsurface). Elevation in feet above mean sea
level. Contour interval 100 ft (30.5 m)

Syncline
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Table 1. Correlation of map symbols for intertongued units of Uinta and Green River Formations used on map of the northern
part of the Piceance Creek basin (this map) with those used on constituent maps (fig. 1)

[Leaders (- - -) indicate unit not present, not mapped, or present in subsurface only]
Used on this map Tu Tugg Tugf Tuge Tugd Tugc Tugb Tuga - Tug
Quadrangle or area
Divide Creek --- --- --- Tiug ---
Lower Piceance - -e- --- - --- Tu6, Tgt Tu3, Tud, Tu2, Tiug, e
Creek area Tub, Tad, Tgl, Tul
Tg2, Tg3,
Tay
Calamity Ridge --- --- --- --- Tud, Tgm, ---
Tuc, Tatc,
Tub, Tgua,
Tua
Philadelphia Creek -=- --- --- = --- Tu2 Tadc Tul ---
Sagebrush Hill - e - - Tu2 Tu2 Tgdc, Tuc Tul e
Wolf Ridge --- --- --- Tub --- Tgb, Tub, Tu4, Tgu Tu3 ---
Tgte, Tgtu
Square S Ranch --- --- --- Tub --- Tgb, Tub, Tud, --- ---
Tat Tad, Tu3,
Greasewood Gulch --- --- --- Tub Tuu, Tgtu Tgb, Tub, Tat1, Tu4, --- ---
Tgtu Tad, Tu3,
Tu2, Tqu,
Tul
Segar Mountain “ e e w se- Tu, Tuh, Tu, Tgt Tu,Tgt Tu, Tad S <
Tgb
Black Cabin Gulch --- --- --- --- Tge
Yankee Gulch --- --- --- Tub --- Tgb, Tub --- --- Tub
Rock School --- Tub --- Tgb, Tu5, --- ---
Tgt
Jessup Gulch Tub --- --- Tub --- Tgb, Tub, --- --- ---
Tgt
No Name Ridge Tu Tu, Tuh Tgc, Tu Tu, Tuh --- Tgb, Tu, Tu --- ---
Tgt
Thirteenmile Creek = Fn e Tgc, Tu - - > et - --- e

Any use of trade names in this publication is for
descriptive purposes only and does not imply
endorsement by the U.S. Geological Survey

For sale by U.S. Geological Survey Map Distribution,
Box 25286, Federal Center, Denver, CO 80225




