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DESCRIPTION OF MAP UNITS

SURFICIAL DEPOSITS

ALLUVIAL DEPOSITS

Alluvium two (late Holoce n e) —Dark-gray to b rown, p oorly to well-sorted, m od erately
to well-consolid ated , silt, sand , gravel, and m inor clay and  sparse b ould ers in stream -
terrace d ep osits ap p roxim ately 6-12 feet higer than the m od ern flood  p lain or as non-
terrace form ing alluvium  in valley head waters.  Clasts are sub round ed  to well round ed
and  the d om inant sed im ent is sand y gravel with a silty sand  m atrix.  Thinly-b ed d ed  (1-4
in thick) clay seam s are present in the lower parts of the unit.  The unit is generally
correlative, b y virtue of height and soil characteristics, with the Piney Creek alluvium
d escrib ed  b y Hunt (1954) in the Denver area and  of Mab erry and Lind vall (1972).  The
unit is sub ject to occasional flood ing and  is a p otential source of sand  and gravel.
Maxim um  exp osed  thickness of the unit locally exceed s 20 feet.

HUMAN-MADE DEPOSITS
Artificial fill (late s t Holoce n e )—  Rip rap, engineered  fill, and  refuse p laced  d uring
construction of road s, railroad s, b uild ings, d am s, and  land fills.  Generally consists of
unsorted  silt, sand, clay, and  rock fragm ents.  The average thickness of the unit is less
than 20 feet.  Artificial fill m ay b e sub ject to settlem ent, slum p ing, and  erosion if not
ad eq uately com pacted .

af

Disturbed and/or reclaimed ground (late s t Holoce n e)—  W aste rock, sed im ent, and
fill m aterials where land  has b een d istub ed  b y gravel p it op erations.  Generally consists
of unsorted  silt, sand, clay, and  sm all rock fragm ents.  The thickness of this unit typ ically
exceed s 10 feet.  The fill m aterial m ay b e sub ject to settlem ent, slum p ing, and  erosion if
not ad eq uately com p acted .

MASS-WASTING DEPOSITS

Qls Landslide depo sits (Holoce n e)—  Heterogeneous d ep osits consisting of unsorted  and
unstratified  clay, silt, and  sand , and  cob b le-size b ed rock fragm ents.  Unit includ es
rotational slid es and  sm all earthflow m ass m ovem ents.  In m ost p laces, land slid es show
ob vious geom orp hic exp ression that d isrupts the profile of the slop es.  Generally, head
scarps are read ily recognizab le; however, som e scarps m ay b e erod ed  or covered  and  not
pronounced .  O ther com m on d iagnostic features includ e hum m ocky top ograp hy, closed
d ep ressions, sag p ond s, fissures, terracettes, tension cracks, and  pressure rid ges at the toe
of the m ob ilized  m ass.

Land slid e areas are sub ject to future m ovem ents d uring ep isod es of heavy rain or snowfall
or m ay b e reactivated  b y hum an-m ad e d isturb ances such as cutting of slopes for road s,
quarries, grad ing for housing d evelop m ents, and  irrigation and  septic system s.  Land slid e
d ep osits are prone to settlem ent when load ed  or wetted .  The d ep osits m ay contain
exp ansive soils where d erived from  claystone and  m ud stone within b ed rock form ations.
Thickness of land slid e d ep osits locally exceed s 10 feet.

Eolian san d depo sits (Holoce n e  to late Pleis toce n e)—  Yellowish-b rown to tan, fine- to
coarse-grained , frosted  sand  and  silt d ep osited  b y wind  or sheetflow. Typ ically this unit is
faintly stratified  and  non-cohesive; d une form s are not present.  The lower, old er parts of
the unit are weakly cem ented  b y calcium -carb onate and  can hold  a face where recently
excavated . The unit is likely d ep osited  as a sand sheet b y wind s cap ab le of m oving very
fine gravel-sized  clasts.  These sand  d ep osits are m od erately com p acted , easily excavated;
however, they can hold  surface water. This unit m ay b e prone to hyd rocom p action.  Unit
locally m ay exceed  10 feet in thickness.

Qs

EOLIAN or ALLUVIAL DEPOSITS

De n v er Basin Group

De n v er Formatio n  (Upper Cre tace ous to Pale oce n e)—  The Denver Form ation is
separated  from  the overlying Dawson Arkose b y a d istinct zone of gray to p ink to
d ark red  clays up to 40 feet thick interpreted  to represent a paleosurface of soil
form ation which also ap p roxim ates the Paleocene —  Eocene b ound ary (Raynold s,
2002; Thorson and  Mad ole, 2002; Thorson, 2003).  The d istinctly d ifferent weathered
colors and clay-rich content b etween the coarser grained  Dawson Arkose and  the
finer grained  Denver Form ation m ake this zone recognizab le.  This zone also contains
ab und ant root casts, has a d istinct m ottled  and  b and ed  character and  has econom ic
use as b rick-m aking clay.

The Denver Form ation consists of tan, b rown, and  gray cross-b ed d ed  arkosic
sand stone and  greenish-gray sand y claystone.  The sand stones are p oorly sorted  and
contain ab und ant clay.  They can b e thin or m ed ium  b ed d ed  with rip p le cross
lam inations.  Som e zones below the paleosol contain d iscontinuous peb b ly
conglom erate lenses of p ink granite and vein quartz that are com m only less than 1
foot thick and  typ ically weather out of d eteriorated  outcrop s.  Exp osed  thickness in
the m ap p ed  area is less than 250 feet.

TKd

Daws o n  Arko s e  (Pale oce n e to Eoce n e)—  W hite and  tan, thick to m assive, cross-
bed d ed  arkoses, peb b ly arkoses, and  arkosic peb b le conglom erates.  Contains b ed s of
white and tan fine- to m ed ium -grained feld spathic cross-b ed d ed  friab le sand stone that
are p oorly sorted, have high clay contents, and  are com m only thin or m ed ium
b ed d ed .  The unit also contains sparse interb ed s of thin-b ed d ed  gray claystone and
sand y claystone or d ark-b rown, organic-rich siltstone to coarse sand stone that
contains fossilized  p lant fragm ents.  Thickness m ay reach 1000 feet in the Monum ent
area; however, the exp osed  thickness in the W atkins SE quad rangle is ap p roxim ately
250 feet.  The unit is prone to swelling when wet.  The Dawson Arkose is describ ed
in d etail b y Thorson (2011).

POND DEPOSITS
Po n d depo sits (Holoce n e)—  Gray to d ark-b rown, m od erately well sorted , m od erately
consolid ated , clay, silt, sand , and  scattered  granules.  Form s flat-surfaced  seasonal p ond s
within sand d ep osits (Qs).  In som e areas this unit m ay b e overlain b y  a thin veneer of
wind b lown sand  and  sheetwash d ep osits.

Qp

Qss
Soil slip depo sits (Holoce n e)—  Areas where the surface soil has d etached  and  m igrated
d ownhill exp osing b ed rock within the d etachm ent zone.  The slip  surfaces are typ ically
parallel to the slop e and  less than 3 feet below the surface.  These features com m only form
where water seeps are exiting the slop e causing the soil to b ecom e saturated  and  flow
und er gravity. Areas m ap p ed  as soil slips are prone to future m ovem ent if saturated  b y
runoff or precip itation. Thickness of soil slip  d ep osits is typ ically less than 5 feet.

BEDROCK

The geologic unit contacts were mapped at approximately 1:6,000 scale using 1-meter resolution
National Agricultural Imagery Program (NAIP) photography that was photogrammetrically rendered in
3D.  Due to the high resolution and accuracy of these images, the mapped contacts may not align to
features depicted on the 1:24,000 scale topographic base map.

Qg

Qsw

Tda

She e twash alluvium (Holoce n e  to late Pleis toce n e )—  Light-grayish-b rown, pale-
b rown, to b rown, p oorly sorted  sand , silty and  clayey sand , and m inor am ounts of gravel
includ ing som e cob b les.  Unit consists chiefly of local m aterials transp orted  on m od erate
slop es (~10 percent grad e) b y sheet flow b ut also includ es som e sed im ent d elivered  b y
runoff in rills and  m inor gullies.  Maxim um  exp osed  thickness is 20 feet.

High-le v el grav el depo sits (early Pleis toce n e)—  Light-red d ish-b rown to grayish-
b rown, p oorly sorted , peb b le, cob b le and b ould er gravel with a fine to coarse sand
m atrix.  Clasts are sub round ed  to well round ed .  Matrix typ ically consists of feld sp ar and
quartz sand  likely d erived  from  the local b ed rock units or pre-existing outcrop s of Castle
Rock Conglom erate.  Clast typ es within the gravel are pred om inantly p ink granite, white
vein quartz, quartzite, and  rare weld ed  tuff.  The clast typ es and  p osition in the land scap e
suggest the unit m ay b e reworked  and  d isaggregated  Castle Rock Conglom erate  Top of
the unit is 200 to 250 feet higher than m ainstem  creeks.  The unit locally exceed s 10 feet
in thickness. The d ep osit form s a stab le b uild ing surface, b ut excavations m ay b e prone
to slum p ing.  The unit is a p otential source of sand  and  gravel.

Qa2

Alluvium o n e  (late Holoce n e)—  Tan to pale-b rown, p oorly to m od erately sorted ,
p oorly to m od erately consolid ated , sand , gravel, silt, and  m inor clay and sparse b ould ers
in the currently active stream  channels or in low stream -terrace d ep osits less than 5 feet
higher than the current stream  channel.  Clasts are subround ed  to well round ed  and the
d om inant sed im ent is sand y gravel with a sand y silt m atrix.  The unit correlates with the
Post-Piney Creek alluvium  d escrib ed  b y Hunt (1954) in the Denver area and  of Mab erry
and  Lind vall (1972).  The unit is sub ject to frequent flood ing and  is a source of sand  and
gravel.  Maxim um  exp osed  thickness of the unit locally exceed s 5 feet.

Qa1

Co n tact—Ap p roxim ately located

Strike and dip of inclin ed bedding—Showing d irection and  angle of d ip5o

Align me n t of cro s s s ectio nA A'

Alluvium thre e (late Pleis toce n e)  — Dark-b rown to grayish-b rown, p oorly sorted ,
m od erately consolid ated , p oorly to m od erately stratifed  silt, sand , gravel, and  cob b ly
gravel and  sparse b ould ers in stream  terrace d ep osits ap p roxim ately 10-20 feet higher
than the m od ern flood  p lain or as non-terrace form ing alluvium  in valley head waters that
und erlies the younger alluvium s. The unit contains dark-gray clay b ed s that m ay b e
exp ansive.  Clasts are subround ed  to well round ed  and  the d om inant sed im ent is sand y
gravel with a sand y m atrix.  The unit is generally correlative, b y virtue of height and  soil
characteristics with the Broad way Alluvium  d escrib ed  b y Hunt (1954) in the Denver area
and  of Mab erry and Lind vall (1972).  The unit is a p otential source of sand  and  gravel.
Maxim um  exp osed  thickness of the unit locally exceed s 20 feet.

Qa3

Alluvial depo sits, undivided (Holoce n e to late Pleis toce n e )—  Gray-b rown to tan-
brown, p oorly sorted  sand  and fine gravel in valley head s in the up p er parts of d rainages
and  in m ain trunk stream s where d ifferentiation of specific alluvial units was not p ossib le
d ue to p oor exp osure.  The unit includ es sheetwash and stream -d ep osited  alluvium  that
are und ivid ed .  The unit m ay b e overlain b y thin lam inae of eolian sand . Maxim um
exp osed  thickness of the unit locally exceed s 15 feet.

Qau

Alluvial fan  depo sit o n e  (late Holoce n e )—  Tan to pale-b rown, p oorly to m od erately
sorted , p oorly consolid ated  clay, silt, sand , and  gravel d ep osited  as alluvial fans at the
m ouths of p erennial stream s.    They have a fan-like shape and  consist of sub angular to
well-round ed  clasts of varied  lithology that are derived from  local surficial d ep osits;
however, sand  and  gravel d erived  from  the Dawson Arkose and  Denver Form ation are
m ajor constituents. These d ep osits are sim ilar to and  d ep ositionally related to unit
Sed im ents are dep osited  p rim arily b y stream s with significant input from  sheetwash,
d eb ris flows, and  hyperconcentrated  flows.  Dep osits locally exceed  10 feet in thickness.
Areas m ap p ed  as alluvial fans are sub ject to future flash flood s and  d eb ris flow events.
Dep osits m ay b e prone to collap se, hyd rocom p action, or slop e failure when wetted  or
load ed .  Dep osit is a p otential source of sand and  gravel.

Qf1

Qa1

Qf2

Qa3

Alluvial fan depo sit thre e  (late Pleis toce n e)—  Dark-b rown to grayish-b rown, p oorly
to m od erately sorted , m od erately consolid ated  clay, silt, sand , gravel, and  b ould ers
dep osited  as alluvial fans at the m ouths of perennial stream s.  Clasts are sub angular to
well round ed  and have varied  lithology that are d erived  from  local surficial d ep osits and
the Dawson Arkose.  These d ep osits are sim ilar to and  d ep ositionally related to unit
They have a fan-like shape, b ut are m ore d issected  and  their axial p rofile is flatter than
younger      dep osits.  Sed im ents are d ep osited  p rim arily b y stream s with significant
input from  sheetwash, d eb ris flows, and  hyperconcentrated  flows.  The apex of the fan is
as m uch as 20 feet higher than m od ern stream s.  Dep osit locally exceed s 20 feet in
thickness.  Areas m ap p ed  as alluvial fans are sub ject to future flash flood s and d eb ris
flow events.  Dep osits m ay b e prone to collapse, hyd rocom p action, or slop e failure when
wetted or load ed .  Dep osit is a p otential source of sand  and  gravel.

Qf3

Qf2

Qg1
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Fox Hills Sands to n e (Upper Cre tace ous)—  Shown on cross section only

Laramie Formatio n  (Upper Cre tace ous)—  Shown on cross section onlyKl

Kfh

Pierre Shale (Upper Cre tace ous)—  Shown on cross section onlyKp

Qa2

Alluvial fan depo sit two (late Holoce n e)—  Dark-gray to b rown, p oorly to m od erately
sorted , p oorly consolid ated  clay, silt, sand , and gravel d ep osited  as alluvial fans at the
m ouths of p erennial stream s.  They have a fan-like shape and  consist of subangular to
well-round ed  clasts of varied  lithology that are d erived  from  local surficial d ep osits;
however, sand  and  gravel d erived  from  the Dawson Arkose and  Denver Form ation are
m ajor constituents. These d ep osits are sim ilar to and  d ep ositionally related to unit
They have a fan-like shape, b ut are m ore d issected  than younger       d ep osits. Sed im ents
are d ep osited  prim arily b y stream s with significant input from  sheetwash, d eb ris flows,
and  hyp erconcentrated  flows.  The apex of the fan is as m uch as 15 feet higher than
m od ern stream s.  Dep osit locally exceed s 15 feet in thickness.  Areas m ap ped  as alluvial
fans are sub ject to future flash flood s and  d eb ris flow events.  Dep osits m ay b e prone to
collap se, hyd rocom p action, or slop e failure when wetted  or load ed .  Dep osit is a
p otential source of sand  and  gravel.

Qf1

Qg1

Grav el depo sit o n e  (middle Pleis toce n e)—  Brownish-red  to red d ish-tan, p oorly
sorted , m od erately to p oorly stratified  p eb b le and  cob b le gravel d erived from  the
Dawson Arkose, Denver Form ation and  outcrop s of Castle Rock Conglom erate located
south of the m ap p ed  area.  Clasts are sub round ed  to round ed  and are m od erately
weathered.  Top  of the unit is 60 to 75 feet ab ove ad jacent m od ern stream s and the unit
locally exceed s 30 feet in thickness.  The unit is generally correlative, b y virtue of
height and  soil characteristics, with the Slocum  Alluvium  (Scott and  W ob us, 1973). The
d ep osit form s a stab le b uild ing surface, b ut excavations m ay b e prone to slum p ing.  The
unit is a p otential source of sand  and  gravel. This unit is lab eled        to rem ain consistent
with nom enclature of surround ing CGS geologic m aps.
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