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ALLUVIAL AND COLLUVIAL DEPOSITS—Sediments in 
debris fans, stream channels, flood plains, and hillslopes along 
tributary valleys

Younger debris-flow deposits (Holocene)—Ranges from 
poorly sorted to moderately well-sorted, matrix-
supported, gravelly, sandy, clayey silt to clast-supported, 
pebble and cobble gravel in a sandy, clayey silt or silty 
sand matrix. Fan heads tend to be bouldery, while distal 
fan areas are finer grained. Includes debris-flow, 
hyperconcentrated-flow, fluvial, and sheetwash deposits 
on active fans and in some drainage channels

Alluvium and colluvium, undivided (Holocene and late 
Pleistocene)—Ranges from poorly sorted to well-sorted, 
stratified, interbedded, pebbly sand, sandy silt, and 
sandy gravel to unsorted and unstratified to poorly 
stratified, clayey, silty sand, bouldery sand, and sandy 
silt

Colluvium and sheetwash deposits, undivided (Holocene 
and late Pleistocene)—Composed of colluvium (Qc) on 
steeper slopes and sheetwash deposits (Qsw) on flatter 
slopes. Mapped where contact between the two types of 
deposits are very gradational and difficult to locate

Intermediate debris-flow deposits (Holocene? and late 
Pleistocene)—Similiar in texture, lithology, and 
depositional environment to younger debris-flow de-
posits (Qdfy). Geomorphic character of original deposi-
tional surfaces are commonly recognizable, but the 
surfaces are 10 ft or more above active debris-flow 
channels

Older debris-flow deposits (late and middle? Pleisto-
cene)—Occurs in three remnants of a large debris fan 
north of Mount Sopris near the heads of Prince and 
Thomas Creeks. Deposits are dark-gray to black, 
gravelly, sandy, clayey silt with scattered cobbles, and 
occasional boulders of Mount Sopris granodiorite (Tgs). 
Unit may correlate with the gravel of Nettle Creek (Qgn)

Older alluvium and colluvium, undivided (late and middle? 
Pleistocene)—Deposits of alluvium and colluvium 
ranging from about 10 to 100 ft above and adjacent to 
perennial, intermittent, and ephemeral streams. Texture, 
bedding, clast lithology, sorting, and genesis are similiar 
to alluvium and colluvium (Qac). Unit locally includes 
debris-flow and sheetwash deposits

Gravel of Nettle Creek (middle? Pleistocene)—Consists of 
a single deposit occurring south of Nettle Creek. Unit 
consists of poorly sorted, matrix-supported, occasionally 
bouldery, pebble and cobble gravel in a sandy, clayey 
silt, or silty sand matrix. Locally includes lenses of 
moderately well-sorted, matrix- to clast-supported, 
gravelly, sandy, clayey silt. Unit is probably of debris-
flow origin

PERIGLACIAL DEPOSITS—Coarse rock debris and sediments 
deposited in cold environments by the processes of freeze-thaw 
action, nivation, and solifluction

Felsenmeer (Holocene and late Pleistocene)—Consists of 
angular to subangular boulders, cobbles, and pebbles in 
a sandy matrix that mantles the upper south slopes of 
Mount Sopris above 9,000 ft. Clasts are granodiorite of 
Mount Sopris (Tgs) and quartzite and hornfels of the 
Pennsylvanian Eagle Valley Formation (lPe)

ROCK-GLACIER DEPOSITS—Very coarse rock debris and 
sediments originating as talus and colluvium that were 
transported and deposited by rock glaciers

Younger rock glaciers (Holocene and late Pleistocene?)— 
Angular to subangular, predominantly boulder-sized 
rock fragments of granodiorite of Mount Sopris (Tgs) 
and metamorphosed sediments of the Pennsylvanian 
Eagle Valley Formation (lPe) mantling ice-cored, lobate, 
tongue-like, rock-glaciers emanating from steep cirques 
on the north and northwest sides of Mount Sopris. 
Covering mantle is clast-supported and matrix-free. 
Cores are a mixture of rock rubble and interstitial fine-
grained sediments in a matrix of ice or permafrost. 
Younger rock glaciers are currently active

Older rock glacier deposits (Holocene and/or late Pleisto-
cene)—Consists of angular to subrounded, boulders and 
cobbles of Mount Sopris granodiorite (Tgs) and 
Pennsylvanian Eagle Valley Formation (lPe) in a matrix 
of unsorted rock fragments, sand, silt, and clay. Unit is 
mostly clast-supported but may contain areas that are 
matrix-supported. Deposits are genetically similar to 
younger rock glacier deposits (Qrg1) but are inactive

GLACIAL DEPOSITS—Gravel, sand, silt, and clay deposited by 
or adjacent to ice in moraines

Till, undivided (late and late middle? Pleistocene)—Hetero-
geneous deposits of gravel, sand, silt, and clay deposited 
by or adjacent to ice as ground, lateral, and end moraine 
on the north and northeast sides of Mount Sopris. 
Dominantly poorly sorted, unstratified or poorly strat-
ified, matrix-supported, bouldery, pebble and cobble 
gravel with a matrix of silty sand. Clasts are typically 
angular to subrounded pieces of granodiorite of Mount 
Sopris (Tgs), with lesser amounts of Paleozoic sedi-
mentary rocks. May include moraines of Pinedale and 
Bull Lake ages

UNDIFFERENTIATED SURFICIAL DEPOSITS

Surficial deposits, undifferentiated (Quaternary)—Shown 
only on cross sections. May include any of the above 
surficial deposits

BEDROCK

Sedimentary deposits (Miocene?)—Very weakly indurated 
to unconsolidated deposits of pebble- to cobble-sized, 
locally bouldery, clast-supported, unsorted to well-
bedded fluvial sediments. Matrix is silty sand. Deposit 
apparently accumulated in a large subsidence basin

Granodiorite of Mount Sopris (Oligocene)—The Mount 
Sopris stock is predominantly granodiorite; however, the 
unit locally contains tonalite and quartz monzodiorite 
phases. The Bulldog stock, located beneath and south of 
Avalanche Creek, is mineralogically similar but has been 
affected by argillic alteration. An 40Ar/39Ar integrated 
date on biotite of 34.74 ± 0.19 Ma indicates the age of 
cooling of the Mount Sopris stock through 350°C (Esser 
and McIntosh, 1999) 

Mancos Shale (Upper Cretaceous)—Predominantly medium- 
to dark-gray, carbonaceous, silty to sandy shale with 
minor bentonite beds, dark-gray limestone, and medium-
gray, grayish-yellow-weathering, clayey sandstone. May 
includes the Fort Hays Limestone Member, a dark-gray, 
thickly bedded limestone which occurs about 300 ft 
above the base

Dakota Sandstone and Burro Canyon Formation, un-
divided (Lower Cretaceous)—Dakota Sandstone con-
sists of light-gray to tan, medium- to coarse-grained, 
moderately well-sorted quartz sandstone and conglom-
eratic sandstone in well-cemented, thick beds. Dakota 
Sandstone also contains shale, carbonaceous shale, and 
coal beds. Burro Canyon Formation consists of greenish-
gray claystone and yellowish-gray, medium-grained 
sandstone with lenses of green and red chert, and quartz 
pebbles

Morrison Formation (Upper Jurassic)—Pale-green, greenish-
gray, and maroon variegated siltstone and claystone, 
buff to pale-yellowish-gray sandstone, and gray lime-
stone. Sandstones are common in the lower half of unit 
and may be equivalent to the Salt Wash Member in 
nearby areas

Entrada Sandstone (Upper Jurassic)—Tan to white, medium- 
to fine-grained, well-sorted, poorly indurated, cross-
bedded, sandstone. Sand grains are mostly rounded to 
subrounded quartz

Morrison Formation and Entrada Sandstone undivided 
(Upper Jurassic)—Includes Morrison Formation (Jm) and 
Entrada Sandstone (Je) where contact between two units is 
not mappable

Maroon Formation (Lower Permian and Upper Pennsyl-
vanian)—Pale-red to pinkish-red, and grayish-red arkos-
ic sandstone, conglomerate, siltstone, and mudstone, 
with shale and minor, thin beds of gray limestone. All 
rock types contain detrital mica. Sandstones are coarse 
to fine grained, moderately to poorly sorted. Sand grains 
are generally angular to subangular

Eagle Valley Formation (Middle Pennsylvanian)—Inter-
bedded reddish-brown, gray, reddish-gray, and tan 
siltstone, brownish-tan, fine- to coarse-grained, gyp-
siferous sandstone, gypsum, and carbonate rocks. 
Immediately adjacent to the Mount Sopris pluton these 
rocks have been contact metamorphosed to hornfels, 
quartzite, alabaster, and marble

Eagle Valley Evaporite (Middle Pennsylvanian)—Sequence 
of evaporitic rocks consisting of massive to laminated 
gypsum, anhydrite, halite, and beds of light-colored 
mudstone and fine-grained sandstone, thin limestone, 
and black shale. Beds commonly are intensely folded, 
faulted, and ductily deformed by diapirism, flowage, 
dissolution-related subsidence or collapse, load meta-
morphism, hydration of anhydrite, and Laramide 
tectonism. Includes metamorphosed beds of alabaster

CONDENSED DESCRIPTION OF MAP UNITS

The complete description of map units and references is in the 
accompanying pamphlet.

SURFICIAL DEPOSITS

HUMAN-MADE DEPOSITS

Artificial fill (latest Holocene)

ALLUVIAL DEPOSITS—Sediments deposited in stream channels, 
flood plains, glacial outwash terraces, and sheetwash areas

Stream-channel, flood-plain, and low-terrace deposits (Holo-
cene and late Pleistocene)—Mostly poorly sorted, clast 
supported gravel in a sandy or silty matrix. Includes 
terraces up to about 10 ft above modern river level

Sheetwash deposits (Holocene and late Pleistocene)— 
Pebbly silty sand, sandy silt, and clayey silt deposited in 
ephemeral and intermittent stream valleys, on gentle 
hillslopes, and in basinal areas

Younger terrace alluvium (late Pleistocene)—Mostly poorly 
sorted, clast-supported, locally bouldery, pebble and 
cobble gravel in a sand and silt matrix. Underlies 
terraces about 10-45 ft above the Crystal River. May 
include fine-grained overbank deposits

Intermediate terrace alluvium (late Pleistocene)—Deposits 
texturally and depositionally similar to younger terrace 
alluvium (Qty). Underlies terraces about 80 to 120 ft 
above the Crystal River

Older terrace alluvium (late and middle? Pleistocene)— 
Deposits texturally and depositionally similar to 
younger terrace alluvium (Qty). Clasts slightly to 
moderately weathered. Underlies terraces about 120 to 
200 ft above the Crystal River and Prince Creek

Oldest terrace alluvium (middle and early? Pleistocene)— 
Consists of poorly sorted to moderately well-sorted, 
clast-supported, slightly bouldery, cobble and pebble 
gravel with a sand matrix. May contain lenses and beds 
of sandy silt and silty sand. Clasts are moderately to 
strongly weathered. Underlies terraces from 400 to 850 ft 
above the Crystal River

High-level gravel (early Pleistocene and/or late Tertiary)— 
Consists of clast supported, sandy and silty pebble and 
cobble gravel, and gravelly sandy silt that locally is 
moderately well cemented with carbonate. Unit 
underlies three large high-level terrace remnants with 
preserved surfaces that are 1,000 to 1,100 ft above the 
Crystal and Roaring Fork rivers. Clasts are moderately 
to very highly weathered 

Terrace Alluvium of Thompson Creek

Younger terrace alluvium of Thompson Creek (late 
Pleistocene)—Chiefly poorly sorted, clast-
supported, bouldery, pebble and cobble gravel in a 
sand and silty sand matrix. Clasts are predominantly 
vesicular basalt and sedimentary rocks. Unit underlies 
terraces that are 80 to 160 ft above Thompson Creek

Older terrace alluvium of Thompson Creek (late and 
middle? Pleistocene)—Similar in texture, sorting, 
lithology, and genesis to younger terrace alluvium of 
Thompson Creek (Qgt1), except clasts are moderately 
to highly weathered. Unit underlies terraces that are 
320 to 400 ft above Thompson Creek

COLLUVIAL DEPOSITS—Sediments transported and deposited 
primarily by gravity on valley sides, valley floors, and hillslopes

Colluvium (Holocene and late Pleistocene)—Ranges from 
unsorted, clast-supported, pebble to boulder gravel in a 
sandy silt matrix to matrix-supported gravelly, clayey, 
sandy silt. Usually coarser grained in upper reaches of a 
colluvial slope and finer grained in distal areas

Talus (Holocene and late Pleistocene)—Angular, cobbly 
and bouldery rubble derived from outcrops of 
granodiorite of Mount Sopris (Tgs) and metamorphosed 
sediments of the Eagle Valley Formation (lPe) 

Landslide deposits (Holocene and Pleistocene)—Highly 
variable deposits consisting of unsorted, unstratified 
rock debris, gravel, sand, silt, and clay that was 
deposited as rotational and translational landslides, 
complex slump-earthflows, and extensive slope-failure 
complexes. Range in age from recently active landslides 
to long-inactive landslides 

Older colluvium (Pleistocene)—Found on drainage divides, 
ridge lines, and dissected hillslopes in a north-south-
trending zone below the steep exposed west and 
northwest margins of the Mount Sopris pluton. Locally 
contains large blocks and rock-topple deposits. Gen-
erally not subject to future deposition except where 
adjacent to eroding hillslopes

MAP SYMBOLS 

Contact—Dashed where approximately located; queried 
where uncertain

Fault—Dashed where approximately located; dotted 
where concealed; bar and ball on downthrown side

Anticline—Showing trace of axial surface; dashed where 
approximately located; dotted where concealed

Syncline—Showing trace of axial surface; dashed where 
approximately located; dotted where concealed

Asymmetric Syncline—Showing trace of axial surface; 
shorter arrow indicates steeper limb; dashed where 
approximately located; dotted where concealed

Synclinal sag—Showing trace of axial surface of minor 
synclinal depression or swale related to dissolution 
and/or flowage of underlying evaporitic bedrock; 
dashed where approximately located

Limit of Carbondale collapse center—Showing perimeter 
of large regional topographic depression related to 
dissolution and flowage of evaporitic bedrock; 
dotted where concealed; querried where uncertain

Strike and dip of beds—Angle of dip shown in degrees

Alignment of cross sections

Sackung feature—Deep-seated rock creep producing a 
ridgetop trench

Locality of rock sample—Age dated by 40Ar/39Ar method

Mine portal
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