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DESCRIPTION OF MAP UNITS

Qa Alluvium (Holocene)— Gravel, sand, silt, and clay in stream valleys and alluvial fans

Qs Surficial deposits undifferentiated (Holocene and Pleistocene)—Includes exten-

sive landslide debris, mudflow deposits, rock streams, talus, and colluvial slope
wash. Locally includes glacial deposits, rock glaciers, and some stream alluvium

— and alluvial fans

Gravel and alluvium (Pleistocene)—Stream, terrace, and pediment deposits at

various levels above present drainage grade. Mostly derived from the Wasatch
Formation and the West Elk Mountains. Consists of silt, clay, gravel, pebbles,
cobbles, and, locally, boulders

Unconsolidated deposits (Pleistocene)—Fans, pediments, and other alluvial
deposits derived from the Wasatch Formation and from basalts capping Grand
Mesa or from intermediate intrusive rocks of the West Elk Mountains; as much
as 200 ft (61 m) thick in Orchard Valley mine area. Composed of clay, silt,
and sand (Wasatch Formation),; gravel and boulders (extrusive-intrusive rocks);
heterogenous to moderately well sorted; unstratified to well stratified; locally
forms hummocky topography, closed depressions, and various flow features
resembling steeply sloping pediments and alluvial fans. Has locally been divid-
ed into three groups according to the age of deposition by Hail (1972)

Gravel (Pleistocene)

Qgy Younger gravel—Gravel at three or four levels. Pinedale(?) age

CONTOUR INTERVAL 80 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929

Middle gravel—Gravel at two or more levels. Pinedale(?) age

Older Gravel—Of pre-Bull Lake(?) age

High-level bouldery alluvial deposits (Pleistocene and (or) Pliocene) —Basaltic
and dioritic(?) boulders in a conglomeratic matrix of gray to green sand and
silt deposited high above modern streams

Basalt flows (Miocene)—Dated at 9.7-10.9 m.y. old. Includes basaltic lapilli tuff
underlying lava flows on Red Mountain. Maximum thickness about 250 ft
(76 m). May be equivalent to Hinsdale Formation of Olson and others (1968)

Rhyolite intrusions (Miocene and earlier?)—Includes Round Mountain stock (11.7
m.y. old), a felsic breccia plug on Mount Emmons (17.0 m.y. old) and several
rhyolitic bodies (plugs and sills) in the West Elk volcanic field

Boulder gravel and interbedded tuffaceous conglomeratic sandstone and tuff
(Miocene)—Includes rhyolite pumice tuff, andesitic tuff, and tuffaceous sand.
Gravel clasts are derived from sedimentary and plutonic rocks exposed in the
adjacent Elk Mountains and Sawatch Range. Maximum thickness about 300
ft (91 m). Includes gravel and tuffaceous epiclastic deposits overlying ash-flow
tuff in southeastern part of the map

Ash-flow tuff (Oligocene)—Ash-flow tuff from caldera sources in the San Juan
Mountains. Range from crystal-poor rhyolite to crystal-rich quartz latite. Includes
as many as eight units (Olson and others, 1968; Hansen, 1968; Hedlund, 1974;
and Olson, 1976)

Gravel (Oligocene)—Coarse gravel and boulders mantling pediment surface. De-
rived from Precambrian rocks

Intrusive rocks (Miocene(?) and Oligocene)— Granodioritic rocks in stocks, dikes,
sills, and laccoliths. Malny dikes intruded along faults. Paradise stock and Crested
Butte laccolith dated at 29.0 m.y. old; White Rock stock dated at 33.9 m.y. old

West Elk breccia (Oligocene)—Andesitic breccia and lava. Includes vent-facies,
lava, and breccia, coalescing aprons of volcaniclastic debris, and minor ash beds.
Maximum thickness about 4,000 ft (1,219 m)

Uinta Formation (Eocene)—Siltstone, sandstone, and marlstone

Green River Formation (Eocene)—Sandstone, siltstone, minor marlstone, and oil
shale

Wasatch Formation (Eocene and Paleocene)—Variegated claystone and shale
with local lenses of sandstone, volcanic sandstone, and basal conglomerate.
Large mudflows and landslides are common in claystone on over steepened
slopes. Maximum thickness about 2,000 ft (610 m)

Mesaverde Formation (Upper Cretaceous)—Gray to brown sandstone, siltstone,
shale, and coal. Commercially important coal beds in the lower part. Has been
subdivided by previous workers into (from upper to lower) the Ohio Creek
Member!, the barren member, coal-bearing member(s) (upper and lower), and
Rollins Sandstone Member by Johnson (1948). Maximum thickness about 2,500
ft (762 m)

Ohio Creek Member—Lenticular sandstone, which is locally conglomeratic and
kaolinitic in the upper part, siltstone, and mudstone. Locally separated from
the overlying Wasatch Formation by an unconformity. The base of the Ohio
Creek is gradational

Barren member—Sandstone, siltstone, mudstone, shale, and a few, thin,
uneconomic coal beds

Coal-bearing member(s)—Sandstone interbedded with siltstone, mudstone,
shale, and coal. Sandstone beds are thinner and mudstone beds are thicker
than those in the barren member. About 250-650 ft (76-198 m) thick

Rollins Sandstone Member —Sandstone is fine grained to very fine grained, tan
to light gray, quartzose in the upper part, and has siliceous to calcareous ce-
ment. The Rollins appears to rise about 275 ft (84 m) stratigraphically from
the western boundary of the quadrangle to Paonia Reservoir. 100-200 ft (30-61
m) thick

Mancos Shale (Upper Cretaceous)—Mostly gray shale, minor sandstone, and
siltstone, all of marine origin. Includes a few thin beds of sandy limestone in
transition zone near the top, limestone and limy shale of the Niobrara Member,
and calcareous sandstone and shale of the Juana Lopez Member. Lower part
equivalent in age to Benton Shale (Gaskill and Coleman, 1986). Maximum
thickness about 5,000 ft (1,524 m)

Dakota Sandstone (Upper Cretaceous)—Light-gray to brown resistant sandstone
or quartzite, minor shale, local thin coal beds, and minor chert-pebble con-
glomeratic sandstone lenses at or near the base. Thickness about 40-200 ft
(12-61 m)

Dakota Sandstone and Burro Canyon Formation

Burro Canyon Formation (Lower Cretaceous)—Light-gray sandstone; con-
glomeratic, chert-pebble sandstone; and light-bluish-gray to light-green claystone,
shale, and siltstone. Maximum thickness about 100 ft (30 m)

Dakota Sandstone, Burro Canyon Formation, and Morrison Formation

Dakota Sandstone, Burro Canyon and Morrison Formations, and Junction Creek
Sandstone

Morrison Formation (Upper Jurassic)—Variegated claystone, mudstone, sand-
stone, and siltstone. Locally contains thin limestone beds and lenticular beds
of pebble conglomerate. Includes Brushy Basin Member, maximum thickness
about 400 ft (122 m), and underlying Salt Wash Member in the western part

of the map, maximum thickness about 175 ft (53 m). Salt Wash Member wedges
out eastward

Junction Creek Sandstone (Middle Jurassic)—Light-yellowish-gray to white,
massive, friable, eolian sandstone. Locally quartzitic. Thickness O to greater
than 180 ft (55 m). Mapped as a member of the Wanakah Formation in the

- southeastern part of the map

Entrada Sandstone (Middle Jurassic)—Light-gray to white, yellow to pink,

‘ medium- to massive-bedded, locally crossbedded sandstone or quartzite. Locally
conglomeratic at base. Thickness O to greater than 100 ft (30 m)

Wanakah Formation (Middle Jurassic)—Interbedded gray mudstone, siltstone,
and, in part, cherty limestone; locally underlain by the discontinuous Junction
Creek Sandstone Member. Interbedded gypsum and gypsiferous mudstone and
sandstone in lower part. Pony Express Limestone Member at base locally. All
units except the Junction Sandstone Member wedge out eastward. Maximum
thickness about 260 ft (79 m)

Morrison Formation and Entrada Sandstone

Maroon Formation (Permian and Pennsylvanian)—Maroon, gray, red, and brown
arkosic sandstone, siltstone, mudstone, and conglomerate; a few thin limestone
beds in the lower part. Thickens greatly towards north and northeast. Wedges
out southwestward because of a combination of depositional thinning and trun-
cation beneath pre-Entrada unconformity. Thickness O to greater than
1,800 ft (549 m)

Gothic Formation of Langenheim, 1952 (Pennsylvanian)—Predominantly brown-
ish-gray to reddish-brown arkosic sandstone, siltstone, conglomerate, gray shale,
and limestone. Wedges out southwestward because of a combination of deposi-
tional thinning and truncation beneath pre-Entrada unconformity. Thickness
from O to greater than 1,500 ft (457 m)

Gothic and Belden Formations

Belden Formation (Pennsylvanian) —Dark carbonaceous shale, medium- to dark-
gray limestone, dolomitic limestone, and sandstone. Wedges out southwestward
because of a combination of depositional thinning and truncation beneath pre-
Entrada unconformity. Thickness from 0 to about 500 ft (152 m)

- Belden and Molas Formations

Molas Formation (Pennsylvanian)—A pre-Belden regolith composed of dark,
varicolored, argillaceous siltstone and sandstone or quartzite, sedimentary and
residual breccia, and conglomerate. Rests on irregular karst surface. Thickness
variable from 0 to about 50 ft (15 m)

Mississippian, Devonian, Ordovician, and Cambrian rocks— Consists of Lead-
ville Limestone (Mississippian), O to greater than 200 ft (61 m) thick; Chaffee
Group (Mississippian(?) and Devonian), O to greater than 300 ft (91 m) thick;
Fremont Limestone (Ordovician), O to greater than 50 ft (15 m) thick; Harding
Sandstone or Quarzite (Ordovician), 0 to greater than 10 ft (3 m) thick; Manitou
Dolomite (Ordovician), O to greater than 230 ft (70 m) thick; Peerless Forma-
tion (Cambrian), 0 to greater than 190 ft (57 m) thick; and Sawatch Quartzite
(Cambrian), O to greater than 110 ft (33 m) thick. These units wedge out
southwestward beneath the pre-Entrada unconformity

Precambrian crystalline rocks —Includes granite, granite gneiss, and biotite-quartz
schist

1Recent work has indicated that the Ohio Creek Formation is probably Late Cretaceous in age; as a result,
it has been reduced in rank to a member of the Mesaverde Formation (Gaskill and Godwin, 1963;
and Johnson and May, 1980).

Contact—Approximate, inferred, or concealed

s Fault—Ball and bar on downthrown side; dashed where approximately located,
) dotted where concealed, queried where uncertain of location
—A—A—A— Thrust fault—Sawteeth on upper plate
—_— Subsurface fault—At the depth of the Rollins Sandstone Member of the Mesaverde
Formation as interpreted from drill-hole information, mine workings, and out-
crop data. Ball and bar on downthrown side; dashed where inferred

4—1— Anticline—Showing troughline and direction of plunge

Syncline —Showing troughline and direction of plunge

Sackungen structure—Trench-like features caused by deep-seated rock creep due
to gravitational spreading (Zischinsky, 1969, and Radbruch-Hall and others,
1977)
—— ——— Lineament—Mapped from aerial photographs

~?~8000— Structure contour—Drawn on top of the Rollins Sandstone Member of the
Mesaverde Formation; dashed where approximately located, queried where
uncertain of location. Contour interval 500 ft (152 m)
o] Drill hole—Oil and gas or coal exploratory drill hole. Used as data point for deter-
mining subsurface information
---g-——- Top of Rollins Sandstone Member—Top of the Rollins Sandstone Member of the

Mesaverde Formation at surface (lower boundary of the coal-bearing unit). In-
dicates contact between Mesaverde Formation and Mancos Shale in areas where
located on steep slopes
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