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Denver Basin Gro u p

Denver Formation (Up p er Cretaceo u s to Paleocene)—  T he Den ver Form a tion
con sists of ta n , brown , a n d gra y cross-b edded arkosic sa n dston e a n d green ish-gra y
sa n dy cla yston e. T he sa n dston es are poorly sorted a n d con ta in  a b un da n t cla y. T hey ca n
b e thin  or m edium  b edded with ripple cross la m in a tions.  Som e zon es b elow the
pa leosol con ta in  discon tin uous peb b ly con glom era te len ses of pin k gra n ite a n d vein
quartz tha t are com m on ly less tha n  1 foot thick a n d typica lly wea ther out of
deteriora ted outcrops. Exposed thickn ess in  the m a pped area is less tha n  130 feet.

Dawson Arkose (Paleocene to Eocene)—  W hite a n d ta n , thick to m assive, cross-
b edded arkoses, peb b ly arkoses, a n d arkosic peb b le-cob b le con glom era tes. Con ta in s
b eds of white a n d ta n  fin e- to m edium -gra in ed feldspa thic cross-b edded fria b le
sa n dston e tha t is poorly sorted, has high cla y con ten ts, a n d is com m on ly thin or
m edium  b edded.  T he un it a lso con ta in s sparse in terb eds of thin -b edded gra y cla yston e
a n d sa n dy cla yston e or dark-b rown , orga n ic-rich siltston e to coarse sa n dston e. T he
in terb eds con ta in  fossilized pla n t fra gm en ts.  Two- to five-foot thick zon es of peb b le-
cob b le con glom era te con sist of roun ded to sub roun ded clasts of gra n ite a n d m ilky
quartz with lesser a m oun ts of gn eiss, red sa n dston e, gra yish-b lue quartzite, a n d
in term edia te volca n ic rocks. T hickn ess of the Dawson Arkose m a y rea ch 1000 feet in
the Mon um en t area; however, the exposed thickn ess in  the Pin ey Creek qua dra n gle is
approxim a tely 530 feet. T he un it is pron e to swellin g when  wet. Residuum  is
com m on ly developed on the surfa ce of the Da wson Arkose; residuum  was not m a pped
due to poor exposures a n d varia tions in  thickn ess. T he Dawson Arkose is describ ed in
deta il b y T horson (2011).

W ithin  the Pin ey Creek qua dra n gle, the Da wson Arkose is separa ted from  the
un derlyin g Den ver Form a tion b y a distin ct zon e of gra y to pin k to dark red cla ys up to
40 feet thick, in terpreted to represen t a pa leosurfa ce of soil form a tion which a lso
approxim a tes the Pa leocen e— Eocen e b oun da ry (Ra yn olds, 2002; T horson a n d
Ma dole, 2002; T horson, 2003). T he distin ctly differen t wea thered colors a n d cla y-rich
con ten t b etween  the coarser gra in ed Da wson Arkose a n d the fin er gra in ed Den ver
Form a tion  m a ke this zon e recogn iza b le. T his zon e a lso con ta in s a b un da n t root casts,
has a distin ct m ottled a n d b a n ded chara cter, a n d has econ on ic use as brick-m a kin g cla y.
A pollen sa m ple iden tified asMomipites wyomingensis (Brosipollis sp.) (J. O’Keefe,
Morehea d Sta te U n iv., person a l com m un ., 2015) was collected n ear the b a se of the
pa leosol a t U T M loca tion  N525,908.80  E4,385,158.92 a n d is likely in dica tive of
pollen  zon e P6 (upperm ost Pa leocen e).
Brya n t a n d others (1981) describ ed two crysta l tuff loca tion s within the n ortheastern
a n d n orthwestern  parts of the m a pped area; the m ost relia b le a ge da te as determ in ed
from  b iotite yielded a la te Pa leocen e-early Eocen e a ge of 56.5 +/- 1.9 Ma.

BEDROCK

Tda

Fox Hills Sandstone (Up p er Cretaceo u s)—  Shown on cross section  on ly

Laramie Formation (Up p er Cretaceo u s)—  Shown on cross section  on lyKl

Kfh

Pierre Shale (Up p er Cretaceo u s)—  Shown on cross section  on lyKp

TKd

DESCRIPTION OF MAP UNITS

SURFICIAL DEPOSITS
HUMAN-MADE DEPOSITS

Artificial fill (latest Holocene)—  Rip rap, en gin eered fill, a n d refuse pla ced durin g
con struction of roa ds, ra ilroa ds, b uildin gs, da m s, a n d la n dfills.  Gen era lly con sists of
un sorted silt, sa n d, cla y, a n d rock fra gm en ts. T he a vera ge thickn ess of the un it is less
tha n  20 feet.  Artificia l fill m a y b e sub ject to settlem en t, slum pin g, a n d erosion if not
a dequa tely com pa cted.  Exten sive areas of artificia l fill exist in  the urb a n ized eastern
ha lf of the qua dra n gle.  Accura te m a ppin g of the a ctua l exten t of fill in  these hea vily
developed areas was prob lem a tic a n d the m apped exten ts represen t a con serva tive
estim a tion .

af

ALLUVIAL DEPOSITS

Alluvium two (late Holocene) — Dark-gra y to brown, poorly to well-sorted,
m odera tely to well-con solida ted, silt, sa n d, gra vel, a n d m in or cla y a n d sparse boulders
in  strea m -terra ce deposits approxim a tely 6-12 feet higher tha n  the m odern flood pla in
or as non -terra ce form in g a lluvium  in  va lley hea dwa ters.  Clasts are sub roun ded to
well roun ded a n d the dom in a n t sedim en t is sa n dy gra vel with a silty sa n d m a trix.
T hin ly-b edded (1-4 in ches thick) cla y sea m s are presen t in  the lower parts of the un it.
T he un it is gen era lly correla tive, b y virtue of height a n d soil chara cteristics, with the
Pin ey Creek a lluvium  describ ed b y Hun t (1954) in the Den ver area a n d of Ma b erry a n d
L in dva ll (1972).  T he un it is sub ject to occasion a l floodin g a n d is a poten tia l source of
sa n d a n d gra vel.  Ma xim um  exposed thickn ess of the un it loca lly exceeds 20 feet.

MASS-WASTING DEPOSITS

Eolian sand dep osits (Holocene to late Pleistocene) —  Y ellowish-b rown  to ta n ,
fin e- to coarse-gra in ed, frosted sa n d a n d silt deposited b y win d or sheetflow. T ypica lly
this un it is fa in tly stratified a n d n on-cohesive; dun e form s are n ot presen t.  T he lower,
older parts of the un it are wea kly cem en ted b y ca lcium  carb on a te a n d ca n  hold a fa ce
where recen tly exca va ted. T he un it is likely deposited as a sa n d sheet b y win ds capa b le
of m ovin g gra n ules a n d very sm a ll peb b les.  T hese sa n d deposits are m odera tely
com pa cted, easily exca va ted; however, they ca n  hold surfa ce wa ter. T his un it m a y b e
pron e to hydrocom pa ction .  U n it loca lly m a y exceed 10 feet in  thickn ess.

EOLIAN DEPOSITS

Qss Soil slip dep osits (Holocene) —  Areas where the surfa ce soil has deta ched a n d
m igra ted down hill, exposin g b edrock within  the deta chm en t zon e.  T he slip surfa ces
are typica lly para llel to the slope a n d less tha n  3 feet b elow the surfa ce.  T hese fea tures
com m on ly form  where wa ter seeps are exitin g the slope ca usin g the soil to b ecom e
sa tura ted a n d to flow un der gra vity. Areas m apped as soil slips are pron e to future
m ovem en t if sa turated b y run off or precipita tion . T hickn ess of soil slip deposits is
typica lly less tha n  5 feet.

Qsw
Sheetwash alluviu m (Holocene to late Pleistocene)—  L ight-gra yish-b rown , pa le-
brown  to brown , poorly sorted sa n d, silty a n d cla yey sa n d, a n d m in or a m oun ts of
gra vel in cludin g som e cob b les.  U n it con sists chiefly of loca l m a teria ls tra n sported on
m odera te slopes (~10 percen t gra de) b y sheet flow b ut a lso in cludes som e sedim en t
delivered b y run off in  rills a n d m in or gullies.  Ma xim um  exposed thickn ess is 20 feet.

Gravel dep osits (Pleistocene)—  Y ellowish-b rown  to gra yish-brown , poorly sorted,
peb b le, cob b le, a n d b oulder gra vel with a fin e to coarse sa n d m a trix.  Clasts are
subroun ded to well roun ded.  Ma trix typica lly con sists of feldspar a n d quartz sa n d
likely derived from  the loca l b edrock.  Clast types within  the gra vel are predom in a n tly
pin k gra n ite, white vein  quartz, quartzite, a n d gra n itic gn eiss, with lesser a m oun ts of
red sa n dston e, in term edia te volca n ic rocks, chert, a n d lim eston e.  Top of the un it is 60
to 70 feet higher tha n  m a in  stem  creeks.  T he un it is 10 to 15 feet in  thickn ess. T he
deposit form s a sta b le b uildin g surfa ce, b ut exca va tion s m a y b e pron e to slum pin g.
T he un it is a poten tia l source of sa n d a n d gra vel.

Alluvium one (late Holocene)—  T a n  to pa le-b rown , poorly to m odera tely sorted,
poorly to m odera tely con solida ted, sa n d, gra vel, silt, a n d m in or cla y a n d sparse
boulders in  the curren tly a ctive strea m  cha n n els or in low strea m -terra ce deposits less
tha n  5 feet higher tha n  the curren t strea m  cha n n el. Clasts are sub roun ded to well
roun ded a n d the dom in a n t sedim en t is sa n dy gra vel with a sa n dy silt m a trix. T he un it
correla tes with the post-Pin ey Creek a lluvium  describ ed b y Hun t (1954) in the Den ver
area a n d of Ma b erry a n d L in dva ll (1972).  Mapped exten ts of Qa 1m a y in clude Qa 2
deposits of lim ited exten t.  T he un it is sub ject to frequen t floodin g a n d is a source of
sa n d a n d gra vel. Ma xim um  exposed thickn ess of the un it loca lly exceeds 5 feet.

Qa1

Alluvial fan dep osit one (late Holocene)—  T a n  to pa le-b rown , poorly to m odera tely
sorted, poorly con solida ted cla y, silt, sa n d, a n d gra vel deposited as a lluvia l fa n s at the
m ouths of peren n ia l strea m s. Deposits ha ve a fa n -like shape a n d con sist of sub a n gular
to well-roun ded clasts of varied lithology tha t are derived from  loca l surficia l deposits;
however, sa n d a n d gra vel derived from  the Dawson Arkose a n d Den ver Form a tion  are
m a jor constituen ts. T hese deposits are sim ilar to a n d deposition a lly rela ted to un it Qa 1.
Sedim en ts are deposited prim arily b y strea m s with sign ifica n t in put from  sheetwash,
deb ris flows, a n d hypercon cen tra ted flows. Deposits loca lly exceed 10 feet in
thickn ess.  Areas m a pped as a lluvia l fa n s are sub ject to future flash floods a n d deb ris
flow even ts.  Deposits m a y b e pron e to colla pse, hydrocom pa ction , or slope fa ilure
when  wetted or loa ded.  Deposit is a poten tia l source of sa n d a n d gra vel.

Qf1

Alluvial fan dep osit two (late Holocene)—  Dark-gra y to brown , poorly to
m odera tely sorted, poorly con solida ted cla y, silt, sa n d, a n d gra vel deposited as a lluvia l
fa n s at the m ouths of peren n ia l strea m s.  Deposits consist of sub a n gula r to well-
roun ded cla sts of varied lithology tha t are derived from  loca l surficia l deposits;
however, sa n d a n d gra vel derived from  the Dawson Arkose a n d Den ver Form a tion  are
m a jor constituen ts. T hese deposits are sim ilar to a n d deposition a lly rela ted to un it  Qa 2.
T hey ha ve a fa n -like shape, b ut are m ore dissected tha n  youn ger Qf1 deposits.
Sedim en ts are deposited prim arily b y strea m s with sign ifica n t in put from  sheetwash,
deb ris flows, a n d hypercon cen tra ted flows. T he apex of the fa n  is as m uch as 15 feet
higher tha n  m odern  strea m s.  Deposit loca lly exceeds 15 feet in  thickn ess.  Areas
m apped as a lluvia l fa n s are sub ject to future fla sh floods a n d deb ris flow even ts.
Deposits m a y b e pron e to collapse, hydrocom pa ction , or slope fa ilure when  wetted or
loa ded.  Deposit is a poten tia l source of sa n d a n d gra vel.

Qa2

Alluvial dep osits, undivided (Holocene to late Pleistocene)—  Gra y-b rown  to ta n-
brown , poorly sorted sa n d a n d fin e gra vel in  va lley hea ds in  the upper parts of
dra in a ges a n d in  m a in  trun k strea m s where differen tia tion  of specific a lluvia l un its was
not possib le due to poor exposure.  T he un it in cludes sheetwash a n d strea m -deposited
a lluvium  tha t are un divided.  T he un it m a y b e overla in  b y thin  la m in a e of eolia n  sa n d.
Ma xim um  exposed thickn ess of the un it loca lly exceeds 15 feet.

Qf2

Qs

Qau

Qg

Contact—Approxim a tely loca ted

Strike and dip o f inclined bedding—Showin g direction  a n d a n gle of dip5

Alignment o f cross sectionA A'

Conglomeratic sandstone lenses—Z on es of coarse gra vel a n d cob b les within  the Dawson 
Arkose tha t represen t high-discha rge floodin g even ts

Anticlinal fold axis—Approxim a tely loca ted a n d queried
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