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SURFICIAL DEPOSITS
HUMAN-MADE DEPOSITS

Alluvium o f the Unco mpahgre River

Alluvium o f the Gunniso n River
ALLUVIAL DEPOSITS

Reclaimed and disturb ed areas (up p ermo st Ho lo cene) — U nsorted silt, sand, clay, and rock
fragments. T h is unit includes areas of excavation, construction, and quarrying operations w h ere
original deposits h ave been removed, replaced, or rew orked.

Artificial fill (up p ermo st Ho lo cene) — Fill material placed during construction of roads,
railroads, and dams. G enerally consists of unsorted silt, sand, clay, and rock fragments. T h e
average th ickness of th e unit is less th an 10 ft (3 m).

rd

af

DESCRIPTION OF MAP UNITS

Qag7

Qag5

Qag4

Qag3

Qag2

Qag1

Geology mapped in 2015
GIS and cartography by Pangaea Geospatial

Alluvium o ne o f the Gunnis o n River (Ho lo cene) — Qag1consists of deposits in th e currently
active stream ch annel or in low  stream-terrace deposits w ith in th e modern flood plain of th e
G unnison River. Maximum exposed th ickness of th e unit locally exceeds 10 ft (3 m), but th e base
of th e unit is not exposed in th e quadrangle. Based on mapping of th e equivalent unit in th e
W h itew ater quadrangle by W h ite and oth ers (2014), th e unit extends to a depth  of approximately
30 ft (9 m) below  th e level of th e G unnison River. Areas mapped as Qag1may be prone to
flooding, erosion, and sediment deposition.

Alluvium two  o f the Gunnis o n River (Ho lo cene to Up p er Pleisto cene) — Qag2consists of
ch annel and flood plain sediments deposited prior to artificial flood control of th e G unnison River.
U nit includes overbank deposits of crossbedded sand and interbedded sand and silt th at locally
range in th ickness betw een 3 and 6.5 ft (1 to 2 m). Max imum exposed th ickness of th e unit is 16 ft
(5 m); h ow ever th e base is not exposed in th e quadrangle. Dating of th e equivalent unit in th e
W h itew ater area indicates an approximate max imum age of 11.8 ka +/- 1.1 ka (W h ite and oth ers,
2014), correlating to th e end of th e P inedale glaciation (Armour and oth ers, 2002). Qag2 is a
potential source of commercial sand and gravel.

Alluvium three o f the Gunniso n River (Up p er to  Middle Pleisto cene) — Qag3strath  levels
range from 23 to 150 ft (7 to 45 m) above th e level of th e modern G unnison River. Max imum
exposed th ickness of th e unit is 16 ft (5 m). East of Roubideau Creek th is unit is commonly
mantled by a th ick (up to 20 feet) cover of old alluvial-fan material (Qfo) emanating from S eep
Creek and several unnamed drainages. T h e Qag3mapped in th e Delta quadrangle by Morgan and
oth ers (2008) corresponds to th e low er 80 ft (25 m) of th is unit. Estimated age for th e map unit
ranges from 90 ka to 320 ka. Qag3h as been mined for placer deposits and h as been and currently
is being quarried for gravel for construction purposes; it continues to be a potential source of th ese
resources.

Alluvium fo ur o f the Gunniso n River (Middle Pleisto cene) — Qag4strath  levels range from
155 to 290 ft (48 to 89 m) above th e level of th e modern G unnison River. Max imum exposed
th ickness of th e unit is 20 ft (6 m). T h e composition of th e Qag4deposits in th e Roubideau Creek
area is virtually identical to th at of th e Qau4deposits and are distinguish ed from th e Qau4deposits
on th e basis of terrace riser orientation and geometry. Estimated age for th e map unit ranges from
330 ka to 580 ka. Qag4is a potential source of commercial sand and gravel.

Alluvium five o f the Gunniso n River (Middle Pleisto cene) — Qag5 strath  levels are
approximately 305 ft (93 m) above th e level of th e modern G unnison River. Max imum unit
th ickness is 6.5 ft (2 m); h ow ever, strath  levels of Qag5deposits mapped to th e east in th e adjacent
Delta quadrangle are at levels up to 330 ft (100 m) above th e modern G unnison River (Morgan
and oth ers, 2008). Boulder-sized clasts of slabby sandstone are present in th e low er part of th e
unit. Estimated age for th e map unit is approximately 610 ka. Qag5 is a potential source of
commercial sand and gravel, alth ough  it is limited in extent and volume.
Alluvium seven o f the Gunniso n River (Calab rian(?)) — T h e strath  level of th e Qag7unit at th e
deposit's only occurrence in th e quadrangle is 435 ft (132 m) above th e level of th e modern
G unnison River. T h e max imum exposed th ickness for th e unit is 20 ft (6 m). T h e deposit can
consist of 20% or more clasts of basaltic composition. T h e unit is capped by th e Qg7gravel, w ith  a
contact th at is abrupt w h ere w ell exposed. Estimated age for th e map unit is 840 Ka; h ow ever, th is
unit may be significantly younger due to knickpoint migration (Darling and oth ers, 2009). Due to
th e overlying Qg7deposit, it is unlikely th at Qag7could be an economically viable source of
commercial sand and gravel.

T h e G unnison River is associated w ith  six terrace levels in th e north ern part of th e quadrangle.
Alluvium six of th e G unnison River is not in th e quadrangle but its prior ex istence is inferred by
th e presence of an alluvium of th e U ncompah gre River at th is level indicating a confluence of th e
tw o rivers at th e time of deposition of alluvium six.
G unnison River deposits are commonly ligh t gray to dark-brow n, moderately sorted, loose to
densely packed, subrounded to w ell rounded, w eakly to strongly imbricated, clast supported
pebble to cobble sized clasts in a matrix of sand, silt, and clay. T h ey are dominantly composed of:
gneiss, sch ist, pegmatitic granites, monzonite, granodiorite, h ornfels, quartzite, dacite, andesite,
and basalt.
Darling and oth ers (2009) used th e location of a Lava Creek B ash  deposit, dated at 639 Ka, on
T w entyfive Mesa to calculate a local incision rate of 540 ft (165 m) / Ma (Lanph ere et al, 2002).
T h e age range for Qag3and older map units provided h ere w as determined by using th is incision
rate.

T h e U ncompah gre River is identified as th e source of th ree terrace levels in th e map area, th e
low est and youngest of w h ich  is alluvium four of th e U ncompah gre River. U ncompah gre River
alluvium of levels th ree and younger w ere previously mapped exclusively east of th e Roubideau
quadrangle (Morgan and oth ers, 2008; W h ite and oth ers, 2008).
U ncompah gre River deposits are commonly ligh t gray to ligh t brow n, moderately consolidated,
pebble-to-cobble sized, rounded to subrounded, moderately sorted, clast-supported gravels in
medium brow n to ligh t tan, silt-to-granule size matrix. Clast composition is dominantly volcanic,
plutonic, and metamorph ic rocks of th e S an Juan Mountains. P orph yritic andesites and dacites are
common, w ith  lesser amounts of h ornfels, basalts, and quartzites typical of th e U ncompah gre
G roup. W est margins of Qau units, along th e U ncompah gre P lateau dipslope, contain significant
percentages of cobble- to small boulder-sized sandstone and h ard mudrock clasts th at w ere
deposited at paleoconfluences of tributary streams cut into Mesozoic rocks.
Darling and oth ers (2009) used th e location of a Lava Creek B ash  deposit on T w entyfive Mesa in
th e map area to calculate a local incision rate of 540 ft (165 m) / Ma. T h e age range for each  map
unit provided h ere h as been determined by using th is incision rate.

Dak o ta Fo rmatio n (Up p er to  Lo wer(?) Cretaceo us) — Dark brow n to orange-brow n
sandstone, dark to ligh t gray and green-gray sh ale, minor coal, and dominantly matrix-supported
conglomerate. Moderately to w ell indurated, and moderately to w ell sorted except for
conglomerate intervals, w h ich  are poorly sorted. U pper conformable contact w ith  G raneros
Member of th e Mancos S h ale w as mapped 10 to 16 ft above th e h igh est >3-ft th ick sandstone
bed in th e Dakota Formation. T h e upper portion of th e unit consists of alternating sandstone and
sh ale intervals w ith  sandstones becoming more dominant at th e base. S andstone intervals are
planar to w avy bedded and tangentially crossbedded. Ripple-marked sandstones and bioturbated
zones are common. S h ale intervals are commonly dark gray, organic rich , and are planar to w avy
bedded. T h e low er portion of th e unit consists of alternating intervals of sandstones and organic-
rich  sh ales w ith  minor coal beds. S andstone intervals are w ell lith ified, erosionally resistant,
composed of medium- to coarse-grained sand, and are planar, w avy, and tangentially
crossbedded. Asymmetrical ripple-marked sandstone is common. T h e base of th e Dakota
Formation is commonly marked by a sandstone and ch ert pebble and mud rip-up conglomerate
bed ranging from less th an 3 ft to over 16 ft (1 m to over 5 m) th ick. T h e basal contact w ith  th e
underlying Burro Canyon Formation is often undulating, abrupt, and is unconformable. T h e
th ickness of th e Dakota Formation ranges from 110 to 125 ft (33 to 38 m).

A'

A

Qau6

Qau4

Qau5

Alluvium fo ur o f the Unco mpahgre River (Middle Pleisto cene) — Qau4strath  levels range
from 165 to 280 ft (50 to 85 m) above th e level of th e modern G unnison River w ith  exposed
th ickness typically ranging from 23 to 26 ft (7 to 8 m). T h is unit is commonly overlain by old
alluvial fans (Qfo), w h ich  form a gravel cap on Qau4deposits in th e south eastern and north eastern
portions of th e map area and caps small mesas along Roubideau Creek. Estimated age for th e map
unit ranges from 350 ka to 560 ka. Areas along th e deposit perimeters may be prone to slope
failure particularly w h ere th e upper surface is or h as been irrigated.  Qau4is a potential source of
commercial sand and gravel.

Alluvium five o f the Unco mpahgre River (Middle Pleisto cene) — Qau5deposits h ave strath
levels ranging from 310 to 340 ft (95 to 105 m) above th e level of th e modern G unnison River.
Exposed th ickness typically ranges from 10 to 23 ft (3 to 7 m). T h is unit is capped by old alluvial
fans (Qfo) from th e U ncompah gre P lateau at locations along S aw mill Mesa Road and near
T w entyfive Mesa Road. In th e Kelso G ulch  and N egro G ulch  areas th is unit contains a h igh
percentage (>30%) of subangular to subrounded clasts dominantly composed of sandstone w ith  a
greater amount of sand, silt, and clay matrix. A verified deposit of Lava Creek B ash , dated at 0.64
Ma, occurs at one location w ith in Kelso G ulch  at a level 1.5 ft (0.5 m) below  th e elevation of th e
upper surface of nearby Qau5deposits (Darling and oth ers, 2009). Estimated age for th e map unit
ranges from 620 ka to 680 ka.  Qau5is a potential source of commercial sand and gravel.

Alluvium six o f the Unco mpahgre River (lo wer Middle Pleisto cene) — S trath s of th e Qau6unit
occur betw een 33 and 39 ft (10 to 12 m) above th e strath level of th e Qau5deposit. T h e south ern
portion of th e Qau6deposit south  of Club G ulch  are influenced by local tributaries, containing up
to 50% subangular to subrounded, cobble-sized clasts of w ell-lith ified sandstone. Max imum unit
th ickness occurs on T w entyfive Mesa w h ere it is 13 ft (4 m) th ick and overlain by Qfo deposits.
Estimated age for th e map unit is 750 ka; h ow ever, th is unit may be significantly younger due to
knickpoint migration (Darling and oth ers, 2009).  Qau6is a potential source of commercial sand
and gravel, alth ough  it is limited in extent and volume.
Alluvium o f Ro ub ideau Creek

Qar4

Qar3

Qar1-2

Four sets of deposits sourced from Roubideau Creek are recognized in th e map area; th e low est
tw o are undifferentiated on th is map. Alluvium one of Roubideau Creek, th e deposits of th e active
ch annel, merges w ith  and corresponds to th e Qag1 G unnison River deposits; alluvium tw o of
Roubideau Creek corresponds to th e Qag2G unnison River deposits.

Alluvium o ne and two  o f Ro ub ideau Creek, undifferentiated (Ho lo cene to  Up p er
Pleisto cene) — T h e Qar1-2map unit consists of tw o subunits: T h e upper subunit, w h ich  is
approximately 3 ft (1 m) th ick, consists of ligh t to dark brow n, moderately to unconsolidated,
moderately to poorly sorted sand and silt w ith  frequent h orizons of matrix-supported pebble- to
cobble-sized gravels. T h e upper subunit consists of faint planar to w avy bedding w ith  h orizons of
sandy organic material.  T h e dry and h ard alluvium commonly forms steep-sided w alls w h ere
dissected by river erosion.  T h e low er subunit consists of tan to dark brow n, moderately
consolidated to unconsolidated, moderately sorted, pebble- to boulder-sized, matrix- and clast-
supported gravels; matrix consists of dark brow n sand and silt. Clast composition is dominantly
w ell-lith ified sandstone w ith  trace amounts of rew orked, w ell-rounded Qau gravel from adjacent
deposits. Max imum exposed th ickness is 6.5 ft (2 m). Areas mapped as Qar1-2may be prone to
flooding, erosion, and sediment deposition.

Alluvium three and fo ur o f Ro ub ideau Creek (Up p er to  Middle Pleisto cene) — Qar3and Qar4
alluvium are composed of ligh t brow n to dark brow n, moderate to unconsolidated, subrounded to
subangular, moderately to poorly sorted, clast- and matrix-supported pebble- to boulder-sized
gravels in a matrix of dark to medium brow n sand and silt. Clast composition is almost
exclusively w ell-lith ified sandstone w ith  minor amounts of w ell-lith ified conglomerate and
mudstone. O ccurrences of Qar3w ith in Roubideau Canyon in th e south ern part of th e quadrangle,
are commonly capped by th in colluvial deposits. T h e Qar3deposits are at levels corresponding to
th e Qag3deposits; th e Qar4deposits are at levels corresponding to th e low est levels of th e Qau4
deposits.
Alluvium o f Co tto nwo o d Creek

Qacc1-2
Alluvium o ne and two  o f Co tto nwo o d Creek, undifferentiated (Ho lo cene to  Up p er
Pleisto cene) — Alluvium one of Cottonw ood Creek is composed of th e deposits of th e active
ch annel, w h ile alluvium tw o of Cottonw ood Creek is composed of th e valley-fill deposits w ith in
Cottonw ood Canyon.  Qacc1-2consists of tw o subunits: th e upper 3 to 6.5 ft (1 to 2 m) is  tan to
ligh t brow n, moderately to unconsolidated, moderately w ell sorted sand and silt w ith  h orizons of
matrix-supported pebble- to cobble-sized clasts. S ubunit is planar to w avy laminated w ith  zones of
tangential crossbedding. U ndulating h orizons of up to 2 in (5 cm) th ick sandy organic material are
common. T h e subunit is not present at all locations. T h e low er subunit consists of tan to dark
brow n, moderately to poorly consolidated, moderately sorted, pebble- to cobble-sized, matrix- and
clast-supported gravels in a matrix of sand and silt. Clasts are subrounded to subangular, w eakly
imbricated, and fine upw ard. Clast composition is dominantly w ell-lith ified sandstone w ith  a
small amount (<5%) of w ell-lith ified siltstone and conglomerate. Contact w ith  th e overlying
sandy subunit is commonly abrupt. Maximum exposed th ickness is 6.5 ft (2 m). Areas mapped as
Qacc1-2may be prone to flooding, erosion, and sediment deposition.
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Lava Creek  B ash — V olcanic ash  of Yellow stone Caldera origin, 0.64 Ma^
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Burro  Canyo n Fo rmatio n (Lo wer Cretaceo us) — T h e Burro Canyon Formation consists of
an upper unit w h ich  is a ligh t green to yellow -green, moderately consolidated, sligh tly
calcareous to non-calcareous mudrock w ith  minor sandstone beds. P lanar and w avy bedding is
common w ith  frequent trace fossils. S andstone beds in th is upper unit are most commonly less
th an 8 in (20 cm) th ick but can be over 3 ft (1 m) th ick, laterally discontinuous, w ell
consolidated, non-calcareous, and are planar to w avy bedded. T h e upper contact w ith  th e
overlying Dakota Formation is undulating, abrupt, and unconformable, occasionally marked by
calcretes. T h e basal portion of th e upper unit is often composed of a distinctive dark red to
reddish -brow n, w eakly to moderately consolidated, non-calcareous siltstone to medium-grained
sandstone. T h e upper unit ranges from less th an 6.5 ft (2 m) to approximately 55 ft (17 m) th ick.
T h e low er unit of th e Burro Canyon Formation consists of a tan to dark brow n, poorly to
moderately w ell sorted, w ell-consolidated, fine- to coarse-grained, laterally continuous
sandstone and conglomerate. S andstone is tangential and trough  crossbedded as w ell as w avy
and planar bedded. T h e base of th e subunit is commonly conglomeratic w ith  clasts of lith ic and
ch ert pebbles up to 1.5 in (4 cm) in diameter w ith  occasional mud rip-up clasts. S ubunit ranges
from less th an 10 ft to over 130 ft (3m to over 40 m) th ick. T h e low er subunit base w as mapped
at th e low est, resistant conglomeratic sandstone (follow ing S tokes and P h oenix, 1948).
How ever, some or all of th e basal sandstone h erein mapped as Burro Canyon Formation may, in
places, be amalgamated-ch annel sandstone beds of th e underlying Morrison Formation (Aubrey,
1998).
Mo rris o n Formatio n (Up p er Jurassic) — T h e Morrison Formation is divided into th ree
members, from th e top dow n: th e Brush y Basin Member, th e S alt W ash  Member, and th e
T idw ell Member. T h e base of th e Morrison Formation is not exposed in th e map area; based on
w ell log data th e formation is approximately 675 ft (205 m) th ick (Colorado O il and G as
Conservation Commission, 2015).
Brushy Basin Memb er o f the Mo rriso n Formatio n — Ligh t gray to dark red and purple,
moderately consolidated, slope-forming mudstone w ith  ch annel-forming sandstone beds
w h ich  are more common in th e upper portion of th e member. Mudrock intervals contain
bentonitic claystone and siltstone, and are planar and w avy bedded. P lant fossils, including
rh izomes, are common. S andstones are commonly composed of dark brow n to reddish -brow n,
moderately to w ell indurated, fine- to coarse-grained sand w ith  tangential and trough
crossbeds. T ypically moderately to w ell sorted but can contain matrix-supported ch ert
pebbles. T h ese sandstones are commonly 3 to 6.5 ft (1 to 2 m) th ick and may extend laterally
300 ft (90 m) or more. T h ese sandstones are consistent w ith  ch annel sandstones in th e upper
Morrison described by Aubrey (1998). T h e Brush y Basin Member is prone to mass w asting
including significant landsliding. Landslide complexes are common along th e base of th is unit
in th e deep canyons composed of Roubideau Canyon, Cottonw ood Canyon, and along th e
G unnison River. S teep slopes composed of th e Brush y Basin Member sh ould be considered
unstable and a potential h azard. T h e Brush y Basin Member ranges from 295 ft to 360 ft ( 90
m to 110 m) th ick.

Salt Wash Memb er o f the Mo rris o n Fo rmatio n — Buff to dark brow n, moderately w ell
sorted, moderate to moderately w ell indurated, medium- to coarse-grained sandstone
interspersed w ith  moderately to poorly consolidated, ligh t gray to green and dark red
mudrocks, sh ales, and sandy sh ales. S andstones are trough  and tabular tangential
crossbedded, commonly silica cemented, and occasionally include basal matrix-supported
pebble conglomerates. S andstone beds range from less th an 3 ft to over 30 ft (1 m to over 10
m) th ick. Mudrock intervals are tabular-planar and w avy bedded and are typically friable and
fissile; th ey range from less th an 3 ft to more th an 16 ft (1 m to more th an 5 m) th ick. S oft-
sediment deformation structures such  as load casts, dew atering structures, and bioturbation
are common. T h e contact w ith  th e overlying Brush y Basin Member is disconformable
(S teiner, 1998). For mapping purposes, th is contact w as located at th e top of th e h igh est,
continuous, significant (>10 ft (3 m) th ick) sandstone bed. U nit th ickness ranges from 180 to
over 215 ft (54 m to over 66 m).
Tidwell Memb er o f the Mo rriso n Fo rmatio n — Medium gray to dark red, moderately to
moderately w ell indurated, slope-forming mudrock, sh ale, siltstone, and limestone. T h in (<2
ft (0.6 m)) reddish -tan, planar-bedded, medium- to fine-grained sandstone beds are
interspersed w ith  th e mudrocks. Limestone is micritic, w eakly fossiliferous, and occurs in
beds up to 4 in (10 cm) th ick.  T h e contact w ith  th e overlying S alt W ash  Member is
gradational but for mapping purposes th e top of th e T idw ell Member w as located at th e top of
th e uppermost major limestone bed (S cott and oth ers, 2002). Max imum exposed th ickness in
th e map area is 90 ft (28 m); h ow ever, th e base of th e unit is not exposed in th e map area.
Based on w ell log data th e total unit th ickness is approximately 150 ft (46 m) (Colorado O il
and G as Conservation Commission, 2015).
Wanakah Fo rmatio n (Middle Jurassic) and Entrada Sandsto ne (Middle Jurassic)
undivided — S h ow n on cross section only.

Precamb rian Ro ck s — S h ow n on cross section only.

Jmb

Jmt

Jwe

Chinle Fo rmatio n (Up p er Triassic) — S h ow n on cross section only.^c

=

Jms
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Alluvium, undifferentiated (up p er Ho lo cene) — Dark brow n to reddish -tan, poorly to
moderately sorted, unconsolidated, w eakly to moderately stratified, sand, silt, and clay w ith
pebble- to boulder-sized gravels, w h ich  are located in valley and canyon bottoms of eph emeral
and perennial streams and in small basins beh ind dams. Deposit th ickness can vary from less
th an 3 ft (1 m) in canyon bottoms to more th an 10 ft (3 m) in basins. Areas mapped as Qa may
be prone to flooding, erosion, and sediment deposition. P ortions of th is unit may also contain
low -density and soft soil, and could be susceptible to ground settlement.

UNDIFFERENTIATED ALLUVIAL DEPOSITS
Qa

Alluvial gravels, undifferentiated (Up p er to Middle Pleisto cene) — Ligh t gray to dark
brow n, poorly to moderately sorted, poorly consolidated to unconsolidated, matrix- and clast-
supported pebble- to boulder-sized gravels in a matrix of sand, silt, and clay. G ravel-sized clasts
are commonly rew orked from Qau deposits. Max imum exposed th ickness is 16 ft (5 m). T h e
unit occurs in tw o general areas: mantling Mancos S h ale in th e vicinity of S eep Creek, and south
of Lockh art Road w h ere it occurs as remnants of a drainage tributary to Cottonw ood Creek.

Qgu

Qg7

Qg4

Qg3

Qab2

Qab1

Alluvium o f Buttermilk  Creek 

Alluvium two  o f Buttermilk  Creek  (Up p er Pleisto cene) — T h e Qab2unit is composed of ligh t
gray to ligh t brow n, moderately sorted, poorly consolidated, pebble- to cobble-sized clasts in a
matrix of ligh t brow n to tan sand, silt, and clay. Alluvium w as derived from rew orking of older
alluvial deposits of th e U ncompah gre River (Morgan and oth ers, 2008). Locally, th ese deposits
are mantled by colluvium derived from Qau4deposits. Max imum exposed th ickness locally
exceeds 20 ft (6 m). T h e unit corresponds to and merges w ith  th e low est Qar3level of Roubideau
Creek.

Alluvium o ne o f Buttermilk  Creek (Ho lo cene to  Up p er Pleisto cene) — T h e Qab1unit is a
medium yellow -brow n, poorly to moderately sorted, unconsolidated clay, silt, and sandy gravel
in th e currently active stream ch annel or in low  stream-terrace deposits w ith in th e modern flood
plain of Buttermilk Creek. T h e dry alluvium commonly forms steep-sided w alls w h ere dissected
by river erosion. Max imum exposed th ickness of th e unit locally exceeds 15 ft (4.5 m). T h e unit
merges w ith  th e Qar1-2level of Roubideau Creek. Areas mapped as Qab1may be prone to
flooding, erosion, and sediment deposition.

Gravel dep o sit three (Middle Pleisto cene) — Qg3 deposits h ave a maximum exposed
th ickness of 23 ft (7 m) w ith  a strath  level 125 ft (38 m) above th e level of th e modern G unnison
River.  Qg3is prone to landslides w h ere it caps Mancos S h ale along steep slopes.

Gravel dep o sit fo ur (Middle Pleisto cene) — Qg4deposits h ave a maximum exposed th ickness
of 13 ft (4 m) w ith  th e base of th e unit at 175 ft (53 m) above th e level of th e modern G unnison
River. T h e unit is prone to landslides w h ere it mantles Mancos S h ale along steep slopes but is
relatively stable w h ere it fans out over Qag4gravels.

Gravel dep o sit seven (Calab rian(?)) —Qg7deposits h ave a maximum exposed th ickness of 36
ft (11 m) w ith  th e base of th e unit 450 ft (137 m) above th e level of th e modern G unnison River.
T h e unit contains a small percentage (~1%) of subrounded to w ell-rounded clasts of sandstone,
granite, dark gray andesite, mica sch ist, rh yolite, quartzite, and diorite.  T h e deposit may be late
Calabrian in age on th e basis of local incision rates but may be younger due to knickpoint
migration (Darling and oth ers, 2009).

Alluvial Gravel Dep o sits
Dark gray to black, and occasionally dark red, poorly sorted, subrounded to angular, pebble- to
boulder-sized gravel composed ch iefly of basaltic clasts originating from G rand Mesa and
deposited in confined ch annels th at flow ed south w ard from G rand Mesa to th e ancestral
G unnison River.  T h e deposits are clast supported, loosely packed, w ith  a yellow -tan to ligh t
brow n sand, silt, and clay matrix. Boulder-sized clasts are most common at th e base of each unit.

Old alluvial gravel o f Unco mpahgre Plateau o rigin (Middle Pleisto cene) — Dark to ligh t
brow n, moderately sorted, poorly consolidated, subrounded, matrix- and clast-supported,
pebble- to cobble-sized gravels. Clast composition is w ell-lith ified sandstone, mudstone, and
conglomerate. T h ickness ranges from a few  inch es to 1.5 ft (0.5 m). Clast composition is
consistent w ith  lith ologies of w ell-lith ified strata of Mesozoic rocks of th e U ncompah gre
P lateau. T h e unit occurs along a gradient from S aw mill Mesa to Kelso G ulch. T h e Qgou
deposits indicate th at, during th e early Middle P leistocene, a drainage originating from th e
U ncompah gre P lateau flow ed th rough  present day Cactus P ark and Kelso G ulch .

Qgou

Alluvial mudflo w-and-fan valley-fill dep o sits (Ho lo cene) — Medium gray to pale gray-
yellow , w ell to moderately sorted, poorly consolidated, silty clay to clayey silt deposited as
valley fill and as coalescing alluvial fans. P lanar, w avy, and th in sets of tangential cross-
stratification are common. S ource material is derived primarily from Mancos S h ale. T h e unit is
distinguish ed from th e Qa map unit based on th e abundance of clay and silt and th e relative lack
of gravel-sized clasts. U nit may be prone to h ydrocompaction and contain sw elling clay
minerals. Exposed unit th ickness may exceed 13 ft (4 m).

Qamf

Alluvial fan dep o sits (Ho lo cene) — Ligh t tan to dark brow n and gray, poorly sorted,
unconsolidated, clay to sand w ith  scattered to abundant, pebble- to boulder-sized gravel
deposited at th e mouth  of eph emeral streams and coalescing fans at th e base of slopes. T h e
deposit may exceed 13 ft (4 m) in th ickness. T h e deposits may contain zones of low  density
and/or h igh  porosity and may be susceptible to soil collapse and ground settlement.  Areas
mapped as alluvial fans may be subject to future flash  floods and debris flow  events.

Qf

Old alluvial fan dep o sits (Up p er to  Middle Pleisto cene) — T an to dark brow n and reddish -
brow n, poorly to moderately sorted, poorly to moderately consolidated, clay to sand w ith
dispersed to abundant, pebble- to boulder-sized gravel. Qfo deposits w est of Roubideau Creek
commonly include pebble- to boulder-sized clasts composed of w ell-lith ified sandstone,
mudstone, and conglomerate th at are ch aracteristic of Mesozoic rocks of th e U ncompah gre
P lateau. Qfo deposits east of Roubideau Creek commonly include a h igh  percentage of clay and
silt and angular slabby sandstone clasts; th ese deposits may also include rew orked Qau gravels.
Max imum th ickness exceeds 23 ft (7 m).

Qfo

ALLUVIAL/COLLUVIAL AND MASS-WASTING DEPOSITS
Co lluvial dep o sits (Ho lo cene) — Ligh t brow n to ligh t and dark gray, poorly sorted, poorly
consolidated, clay- to sand-sized grains w ith  scattered to abundant pebble- to boulder-sized
gravels. T h e unit is typically deposited along th e slopes and at th e base of steep canyon w alls as
a result of rockfall events. Max imum unit th ickness can exceed 10 ft (3 m).  Colluvial deposits
may be prone to settlement or mobilization and can indicate areas of slope instability.

Qc

Alluvial and co lluvial dep o sits, undifferentiated (Ho lo cene) — Dark brow n to reddish -tan,
poorly to moderately sorted, poorly consolidated, sand, silt and clay w ith  pebble- to boulder-
sized gravels. T h e unit is deposited near to or at th e ch annel bottom in narrow  canyons and near
th e base of slopes w h ere h illside sh eetw ash  and colluvial processes are th e dominant
sedimentation processes. T h e unit is distinguish ed from th e Qa map unit by a lack of dow n
ch annel sediment transport. Max imum exposed unit th ickness is less th an 10 ft (3 m).

Qac

Old alluvial and co lluvial dep o sits, undifferentiated (Up p er to  Middle Pleisto cene) —
Reddish -brow n to ligh t tan, poorly to moderately sorted, mixed alluvial fan, sh eetw ash , and
colluvium. T h e unit consists of non-stratified sand, silt, and clay w ith  dispersed angular pebble-
to cobble-sized clasts of local origin. In th e Cactus P ark area, th is unit forms a valley-fill deposit
th at likely exceeds 65 ft (20 m) in depth .  P ortions of th is unit can contain low  density and
potentially collapsible soil, and could be susceptible to ground settlement.

Qaco

Landslide dep o sits (Ho lo cene to  Up p er Pleisto cene) — Landslide deposits are found in tw o
general locations: along th e steep slopes below  th e edges of th e gravel-capped mesas and terrace
remnants, and w ith in th e plateau canyons on th e canyon w alls w h ere w eak mudstones of th e
Morrison Formation h ave failed. Landslide deposits along th e mesa edges consist of medium
gray to yellow -gray, ch aotic, unsorted, unconsolidated, h igh ly w eath ered and disturbed Mancos
S h ale fragments, derived clay, and transported and rew orked terrace gravels. Landslides adjacent
to mesa and terrace remnants are common w h ere th e surface is currently or w as irrigated.
Landslide th ickness in th ese areas may locally exceed 20 ft (6 m). Landslide deposits w ith in
canyons consist of ligh t gray to pale red, ch aotic, unsorted, unconsolidated clay- to boulder-sized
material. S andstone blocks greater th an 10 ft (3 m) in exposed diameter lie w ith in and atop
landslide deposits. In Roubideau Canyon and Cottonw ood Canyon, landslide deposits also
blanket and underlie a bench  rough ly h alf w ay dow n th e canyon depth  w h ich  becomes w ider and
more pronounced to th e south w est. In some areas, erosion of old landslide deposits exposed th e
underlying bedrock. All landslide deposits sh ould be considered potentially unstable and may be
susceptible to reactivation.  Landslide deposits w ith in th e canyons of th e U ncompah gre P lateau
in particular may be susceptible to reactivation and incorporation into debris flow s during and
after significant precipitation events.

Qls

BEDROCK GEOLOGY
Manco s Shale (Up p er Cretaceo us) — T h e Mancos S h ale h as been subdivided on th e basis of
regional mapping previously publish ed by th e Colorado G eological S urvey (e.g. Morgan and
oth ers, 2008).  All members of th e Mancos S h ale are prone to landsliding.
Juana Lo p ez Memb er o f the Manco s Shale — Dark gray to orange-brow n, moderately
lith ified, calcarenites and calcareous marine sh ale. T h e unit consists of th in sets of low -angle
crossbedding and planar and w avy bedding. At th e base of th e unit, multiple sets of
distinctive orange-brow n sand-rich  intervals are interbedded w ith  dark gray sh ale intervals.
Fossils w ere rare in exposures studied in th e map area. O nly th e low er ~65 ft (20 m) of th e
unit is present in th e Roubideau quadrangle.

Kmj

Blue Hill and Fairp o rt Memb ers o f the Manco s Shale, undivided — O live-green to dark
to ligh t gray, fissile, glauconitic, poorly indurated, moderately to noncalcareous, silty, marine
sh ale. O blate septarian concretions and very fine-grained, calcareous sandstone lenses
consistently occur w ith in th e upper 23 ft (7 m) of th is unit in multiple h orizons. T h e middle
part of th e unit is olive-green, fissile sh ale w ith  distinct bedding planes. T h e low er part of th e
unit is distinctly ligh ter gray in color due to a decrease in glauconite. Fossils are rare. T h e
unit is 110 to 125 ft (33 to 38 m) th ick.

Kmb

Granero s and Bridge Creek  Limesto ne Memb ers o f the Manco s Shale, undivided —
S oft, dark gray to black to olive-green, sligh tly calcareous, moderately lith ified marine sh ale.
T h e upper 26 to 33 ft (8 to 10 m) of th e unit consists of discontinuous calcareous sh ale and
marlstone of th e Bridge Creek Limestone Member. Mollusk fossils of genusPycnodonte are
occasionally located at th e base of th e Bridge Creek Limestone. Discontinuous beds of fine-
grained, calcareous sandstone from 2 to 6 in (5 to 15 cm) th ick are found in th e low er 33 ft
(10 m) of th e unit. Contact w ith  th e underlying Dakota Formation is gradational. U nit
th ickness is 90 to 105 ft (28 to 32 m).

Kmg

Qacc3
Alluvium three o f Co tto nwo o d Creek  (Up p er to  Middle Pleisto cene) — T h e Qacc3unit is ligh t
brow n to dark brow n, moderately to unconsolidated, subangular to subrounded, pebble- to
boulder-sized matrix-supported gravel. Matrix is composed of ligh t to dark brow n sand and silt.
Max imum exposed th ickness is 13 ft (4 m).
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