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1  Piney Creek
2  Watkins SE
3  Strasburg SW
4  Ponderosa Park
5  Kiowa NW
6  Russelville Gulch
7  Elizabeth
8  Kiowa
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ADJOINING 7.5' QUADRANGLES
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Co n tact — Ap p ro xim a tely lo c a ted

Str ike  an d dip o f in clin e d be ddin g — Sho wing direc tio n a nd a ngle o f dip5o

Align me n t o f cr o ss se ctio nA A'
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LIST OF MAP UNITS
SURFICIAL DEPOSITS

BEDROCK

EOLIAN o r  ALLUVIAL DEPOSITS
San d de po sits (Ho lo ce n e  to  uppe r  Ple isto ce n e )—  Yello wish-b ro wn to  ta n, fine- to
c o a rse-gra ined, fro sted sa nd a nd silt dep o sited b y wind o r sheetflo w. Typ ic a lly this unit
is fa intly stra tified a nd no n-c o hesive; dune fo rm s a re no t p resent.  The lo wer, o lder
p a rts o f the unit a re wea kly c em ented b y c a lc ium  c a rb o na te a nd c a n ho ld a  fa c e where
rec ently exc a va ted. The unit is likely dep o sited a s a  sa ndsheet b y winds c a p a b le o f
m o ving very fine gra vel-sized c la sts. The surfa c e o f unit m a y b e rewo rked lo c a lly b y
a lluvia tio n. While m a p p ing the Sp ring Creek go lf c o urse, a  Pa leo india n (>9,000 yea rs
o ld) b la de p o ssib ly m a de fro m  Krem m ling c hert (S. Ho len, DM NS, p erso na l c o m m un.,
2012) wa s fo und a p p ro xim a tely 6 feet b elo w the gro und surfa c e.  These sa nd dep o sits
a re m o dera tely c o m p a c ted, ea sily exc a va ted, ho wever, they c a n ho ld surfa c e wa ter.
U nit lo c a lly m a y exc eed 10 feet in thic kness.

ALLUVIAL DEPOSITS

Alluvium, un divide d (Ho lo ce n e  to  uppe r  Ple isto ce n e )—  Gra y b ro wn to  ta n b ro wn,
p o o rly so rted sa nd a nd fine gra vel in va lley hea ds in the up p er p a rts o f dra ina ges a nd in
m a in trunk strea m s where differentia tio n o f sp ec ific  a lluvia l units wa s no t p o ssib le due
to  p o o r exp o sure.  The unit inc ludes sheetwa sh a nd strea m -dep o sited a lluvium  tha t a re
undivided.  The unit m a y b e o verla in b y thin la m ina e o f eo lia n sa nd. M a xim um
exp o sed thic kness o f the unit lo c a lly exc eeds 15 feet.

Qau

She e twash alluvium (Ho lo ce n e  to  uppe r  Ple isto ce n e )—  Light-gra yish-b ro wn, p a le-
b ro wn, to  b ro wn, p o o rly so rted sa nd, silty a nd c la yey sa nd, a nd m ino r a m o unts o f
gra vel inc luding so m e c o b b les.  U nit c o nsists c hiefly o f lo c a l m a teria ls tra nsp o rted o n
m o dera te slo p es (~10 p erc ent gra de) b y sheet flo w b ut a lso  inc ludes so m e sedim ent
delivered b y runo ff in rills a nd m ino r gullies.  M a xim um  exp o sed thic kness is 20 feet.

Qsw

POND DEPOSITS

High-le ve l gr ave l de po sits (late  Te r tiar y? to  uppe r  Ple isto ce n e )—  Light-reddish
b ro wn to  yello wish b ro wn, p o o rly so rted, fine to  c o a rse sa nd interb edded with
m o dera tely to  p o o rly stra tified p eb b le a nd c o b b le gra vel.  Cla sts a re sub ro unded to
ro und.  M a trix typ ic a lly c o nsists o f feldsp a r a nd qua rtz sa nd likely derived fro m  the
Da wso n Arko se.  Cla st typ es within the gra vel a re p redo m ina ntly p ink gra nite, white
vein qua rtz, qua rtzite, a nd ra re welded tuff.  To p  o f gra vel dep o sit is 150 to  200 higher
tha n m a instem  c reeks.  The unit lo c a lly exc eeds 10 feet in thic kness. The dep o sit fo rm s
a  sta b le b uilding surfa c e, b ut exc a va tio ns m a y b e p ro ne to  slum p ing.  The unit is a
p o tentia l so urc e o f sa nd a nd gra vel.

QTg

Qs

Jimmy Camp Fo r matio n  (Pale o ce n e )—  Sho wn o n c ro ss sec tio n o nly.

Black Squir r e l Fo r matio n  (Pale o ce n e )—  Sho wn o n c ro ss sec tio n o nly.

De n ve r  Basin  Gr o up, un divide d (Uppe r  Cr e tace o us to  Pale o ce n e ) — Sho wn o n c ro ss
sec tio n o nly.TKdb

Dawso n  Ar ko se  (Pale o ce n e  to  Eo ce n e )—  White a nd ta n thic k to  m a ssive, c ro ss-
b edded a rko ses, p eb b ly a rko ses, a nd a rko sic  p eb b le c o nglo m era tes.  Co nta ins b eds o f
white a nd ta n fine- to  m edium -gra ined feldsp a thic  c ro ss-b edded fria b le sa ndsto ne tha t
a re p o o rly so rted, ha ve high c la y c o ntents, a nd a re c o m m o nly thin o r m edium  b edded.
The unit a lso  c o nta ins sp a rse interb eds o f thin-b edded gra y c la ysto ne a nd sa ndy
c la ysto ne o r da rk-b ro wn, o rga nic -ric h siltsto ne to  c o a rse sa ndsto ne tha t c o nta ins
fo ssilized p la nt fra gm ents.  Thic kness m a y rea c h 1000 feet in the M o num ent a rea ;
ho wever, the exp o sed thic kness in the Ca b in Gulc h qua dra ngle is a p p ro xim a tely 530
feet.  The unit is p ro ne to  swelling when wet.  The Da wso n Arko se is desc rib ed in
deta il b y Tho rso n (2011).

Tda

Tbs

TKjc

De n ve r  Basin  Gr o up

This m a p p ing p ro jec t wa s funded jo intly b y the Co lo ra do
Geo lo gic a l Survey a nd the U .S. Geo lo gic a l Survey thro ugh

the Na tio na l Co o p era tive Geo lo gic  M a p p ing Pro gra m
under STATEM AP a greem ent num b er G11AC20250

Alluvial fan  de po sit o n e  (uppe r  Ho lo ce n e )—  Ta n to  p a le-b ro wn, p o o rly to
m o dera tely so rted, p o o rly c o nso lida ted c la y, silt, sa nd, a nd gra vel dep o sited a s a lluvia l
fa ns a t the m o uths o f p erennia l strea m s.    They ha ve a  fa n-like sha p e a nd c o nsist o f
sub a ngula r to  well-ro unded c la sts o f va ried litho lo gy tha t a re derived fro m  lo c a l
surfic ia l dep o sits; ho wever, sa nd a nd gra vel derived fro m  the Da wso n Arko se is a
m a jo r c o nstituent. These dep o sits a re sim ila r to  a nd dep o sitio na lly rela ted to  unit Qa 1.
Sedim ents a re dep o sited p rim a rily b y strea m s with signific a nt inp ut fro m  sheetwa sh,
deb ris flo ws, a nd hyp erc o nc entra ted flo ws.  Dep o sits lo c a lly exc eed 10 feet in
thic kness.  Area s m a p p ed a s a lluvia l fa ns a re sub jec t to  future fla sh flo o ds a nd deb ris
flo w events.  Dep o sits m a y b e p ro ne to  c o lla p se, hydro c o m p a c tio n, o r slo p e fa ilure
when wetted o r lo a ded.  Dep o sit is a  p o tentia l so urc e o f sa nd a nd gra vel.

Qf1

HUMAN-MADE DEPOSITS
Ar tificial fill (uppe r mo st Ho lo ce n e )—  Rip ra p , engineered fill, a nd refuse p la c ed
during c o nstruc tio n o f ro a ds, ra ilro a ds, b uildings, da m s, a nd la ndfills.  Genera lly
c o nsists o f unso rted silt, sa nd, c la y, a nd ro c k fra gm ents.  The a vera ge thic kness o f the
unit is less tha n 20 feet.  Artific ia l fill m a y b e sub jec t to  settlem ent, slum p ing, a nd
ero sio n if no t a dequa tely c o m p a c ted.

af

Alluvium o n e  (uppe r  Ho lo ce n e )—  Ta n to  p a le-b ro wn, p o o rly to  m o dera tely so rted,
p o o rly to  m o dera tely c o nso lida ted, sa nd, gra vel, silt, a nd m ino r c la y a nd sp a rse
b o ulders in the c urrently a c tive strea m  c ha nnels o r in lo w strea m -terra c e dep o sits less
tha n 5 feet higher tha n the c urrent strea m  c ha nnel.  Cla sts a re sub ro unded to  well
ro unded a nd the do m ina nt sedim ent is sa ndy gra vel with a  sa ndy silt m a trix.  The unit
c o rrela tes with the Po st-Piney Creek a lluvium  desc rib ed b y Hunt (1954) in the Denver
a rea  a nd o f M a b erry a nd Lindva ll (1972).  The unit is sub jec t to  frequent flo o ding a nd
is a  so urc e o f sa nd a nd gra vel.  M a xim um  exp o sed thic kness o f the unit lo c a lly exc eeds
5 feet.

Qa1

Alluvium thr e e  (uppe r  Ple isto ce n e )  — Da rk b ro wn to  gra yish b ro wn, p o o rly so rted,
m o dera tely c o nso lida ted, p o o rly to  m o dera tely stra tifed silt, sa nd, gra vel, a nd c o b b ly
gra vel a nd sp a rse b o ulders in strea m  terra c e dep o sits a p p ro xim a tely 10-20 feet higher
tha n the m o dern flo o d p la in o r a s no n-terra c e fo rm ing a lluvium  in va lley hea dwa ters
tha t underlies the yo unger a lluvium s. The unit c o nta ins da rk gra y c la y b eds tha t m a y b e
exp a nsive.  Cla sts a re sub ro unded to  well ro unded a nd the do m ina nt sedim ent is sa ndy
gra vel with a  sa ndy m a trix.  The unit is genera lly c o rrela tive, b y virtue o f height a nd
so il c ha ra c teristic s with the Bro a dwa y Alluvium  desc rib ed b y Hunt (1954) in the
Denver a rea  a nd o f M a b erry a nd Lindva ll (1972).  The unit is a  p o tentia l so urc e o f
sa nd a nd gra vel.  M a xim um  exp o sed thic kness o f the unit lo c a lly exc eeds 20 feet.

Qa3

Alluvial fan  de po sit two  (lo we r  Ho lo ce n e ) —  Da rk gra y to  b ro wn, p o o rly to
m o dera tely so rted, p o o rly c o nso lida ted c la y, silt, sa nd, a nd gra vel dep o sited a s a lluvia l
fa ns a t the m o uths o f p erennia l strea m s.  They ha ve a  fa n-like sha p e a nd c o nsist o f
sub a ngula r to  well-ro unded c la sts o f va ried litho lo gy tha t a re derived fro m  lo c a l
surfic ia l dep o sits; ho wever, sa nd a nd gra vel derived fro m  the Da wso n Arko se is a
m a jo r c o nstituent. These dep o sits a re sim ila r to  a nd dep o sitio na lly rela ted to  unit Qa 2.
They ha ve a  fa n-like sha p e, b ut a re m o re dissec ted tha n yo unger Qf1 dep o sits.
Sedim ents a re dep o sited p rim a rily b y strea m s with signific a nt inp ut fro m  sheetwa sh,
deb ris flo ws, a nd hyp erc o nc entra ted flo ws.  The a p ex o f the fa n is a s m uc h a s 15 feet
higher tha n m o dern strea m s.  Dep o sit lo c a lly exc eeds 15 feet in thic kness.  Area s
m a p p ed a s a lluvia l fa ns a re sub jec t to  future fla sh flo o ds a nd deb ris flo w events.
Dep o sits m a y b e p ro ne to  c o lla p se, hydro c o m p a c tio n, o r slo p e fa ilure when wetted o r
lo a ded.  Dep o sit is a  p o tentia l so urc e o f sa nd a nd gra vel.

Qf2

Alluvial fan  de po sit thr e e  (uppe r  Ple isto ce n e ) —  Da rk b ro wn to  gra yish b ro wn,
p o o rly to  m o dera tely so rted, m o dera tely c o nso lida ted c la y, silt, sa nd, gra vel, a nd
b o ulders dep o sited a s a lluvia l fa ns a t the m o uths o f p erennia l strea m s.  Cla sts a re
sub a ngula r to  well ro unded a nd ha ve va ried litho lo gy tha t a re derived fro m  lo c a l
surfic ia l dep o sits a nd the Da wso n Arko se.  These dep o sits a re sim ila r to  a nd
dep o sitio na lly rela ted to  unit Qa 3.  They ha ve a  fa n-like sha p e, b ut a re m o re dissec ted
a nd their a xia l p ro file is fla tter tha n yo unger Qf2 dep o sits.  Sedim ents a re dep o sited
p rim a rily b y strea m s with signific a nt inp ut fro m  sheetwa sh, deb ris flo ws, a nd
hyp erc o nc entra ted flo ws.  The a p ex o f the fa n is a s m uc h a s 20 feet higher tha n m o dern
strea m s.  Dep o sit lo c a lly exc eeds 20 feet in thic kness.  Area s m a p p ed a s a lluvia l fa ns
a re sub jec t to  future fla sh flo o ds a nd deb ris flo w events.  Dep o sits m a y b e p ro ne to
c o lla p se, hydro c o m p a c tio n, o r slo p e fa ilure when wetted o r lo a ded.  Dep o sit is a
p o tentia l so urc e o f sa nd a nd gra vel.

Qf3

Po n d de po sits (Ho lo ce n e )—  Gra y to  da rk b ro wn, m o dera tely well so rted, m o dera tely
c o nso lida ted, c la y, silt, sa nd, a nd sc a ttered gra nules.  Fo rm s fla t-surfa c ed sea so na l
p o nds within eo lia n sa nd (Qes).  In so m e a rea s this unit m a y b e o verla in b y windb lo wn
sa nd a nd sheetwa sh dep o sits.

Qp

Alluvium two  (uppe r  Ho lo ce n e ) — Da rk gra y to  b ro wn, p o o rly to  well so rted,
m o dera tely to  well c o nso lida ted, silt, sa nd, gra vel, a nd m ino r c la y a nd sp a rse b o ulders
in strea m  terra c e dep o sits a p p ro xim a tely 6-12 feet higer tha n the m o dern flo o d p la in o r
a s no n-terra c e fo rm ing a lluvium  in va lley hea dwa ters.  Cla sts a re sub ro unded to  well
ro unded a nd the do m ina nt sedim ent is sa ndy gra vel with a  silty sa nd m a trix.  Thinly-
b edded (3-10 c m  thic k) c la y sea m s a re p resent in the lo wer p a rts o f the unit.  The unit
is genera lly c o rrela tive, b y virtue o f height a nd so il c ha ra c teristic s, with the Piney
Creek a lluvium  desc rib ed b y Hunt (1954) in the Denver a rea  a nd o f M a b erry a nd
Lindva ll (1972).  The unit is sub jec t to  o c c a sio na l flo o ding a nd is a  p o tentia l so urc e o f
sa nd a nd gra vel.  M a xim um  exp o sed thic kness o f the unit lo c a lly exc eeds 20 feet.

Qa2
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