MISCELLANEOUS INVESTIGATIONS SERIES

DEPARTMENT OF THE INTERIOR GREATER DENVER AREA, COLO.
UNITED STATES GEOLOGICAL SURVEY MAP [-856-H
401"%%722:;;an l d,mnzmi;g;ﬁ\;) o LA P L. S, i R o oS W, — 105 00" 2150000 FEET, R 65 W, 0 F 67__& 7 - 221307 o — F:_?G%: 2200000 FEET —_ 52?}.'3‘...,6_5\\'_'.’:;_f_:' SISO L oo CORRELATION OF MAP UNITS
o ‘ fﬁ’*@/{; 5 ,’g\ <R HHHARSEEY  Qesy \k Sy ( / = LN TR A Fesertoin U e BT J AL RN N g ROCKY FLATS ALLUVIUM (PLEISTOCENE)—Bouldery cobble gravel
U A N b »/“\ZMJ o) H g Qb Lf DYyR [ 3 <f : / (ab; 25 a0 TKd &A e ) "o LT ~ NI Q) : mm h near mountains, decreases in grain size away from mountains. Very
\ AN “\l CA \> it & T /e = ; // - s —f > | ST B man @gﬂw R s - " drr AHTBIE . S Holocene bouldery in Rocky Flats area north and south of Coal Creek. Much
& AR AT \ £ z = =g ’ ZasT| ., - TWn" 5 s / ‘ D APEELEA calcium carbonate (CaCO3) in upper part where not removed by
P AR ’ - s ' [’ al A= ) . erosion. Contains many weathered stones. Commonly about 4.5 m thick
Zo R = A, osg‘/ > ‘ 3 W 2 e g . Q;' {7 R \V A) - f/—}\/ /1 ,.r’J = but contains some thicker channels. Forms gently sloping surfaces about
sgso0nnn (3, r\\S\ RSy é& S lﬂ'}’%@ N =i d s 28 SN S = _.;'-j.'j.-' 7 . - f ' e { T al Qb 107 m above present streams
PR 7505 - 77 > L |/ Qes F Z ] 1§ N% : T P Frosar a3 Unconformity | NUSSBAUM ALLUVIUM (PLEISTOCENE)—Bouldery cobble gravel; near
X :‘A;’ Sy )\'\ AW , : - . Y ‘ G & I_ ¢ . UATERNARY : — mountain front at levels higher than Rocky Flats Alluvium. Contains
=5 ¥ 2 g /71 \ . - r §/ /i S Wadi Unconformity ~Q much calcium carbonate (CaCO3) 2-5 m thick
ORI AN = ik /5 //?/ ! Mg T The | Pleistocene - HIGH-LEVEL GRAVEL DEPOSITS (PLIOCENE TO OLIGOCENE)—
S S IS —lo/¢ W &1 (. /ol Unconformity Rounded to subangular pebbles, cobbles, and boulders as much as 6 m
S AN ‘ kI e o Tl 2 J in diameter in sandy matrix. Boulders chiefly granite. Smaller-sized mate-
{Se o7 ) N o 1 ARED S . = 9 > : rial consists of granite, gneiss, schist, amphibolite, and other Precambrian
o G\ B ‘3’\]\ : '\/}\‘ = S ) 2 £ s ﬁ - i s Unoonimty rocks. Caps spurs and ridges about 300 m above present streams
) \“\&f\ﬁ//rl/’g 3 AN AR ~ S v - ’ = I 3 Uncosbimi CASTLE ROCK CONGLOMERATE (LOWER OLIGOCENE)—Indurated
N ; ///;i\d & S I,V'(\da N ResNA { .3 e ‘\ r\? ] g Y (N g jw\ L e g bouldery cobbly gravel composed r:nostly of Precambrian rocks exposed
, 22 NEA) < ;}\A % /J - ) o A th /,,_ 1z i akeErie 7 « N N0 Ee B ' Pliocene and < in the Front Range, but also contains some chert and Tertiary volcanic
1470 K L . P g - Z y Lo '\)m e . i g o= -'g’f ¢\ S al > ; f’ Y | aa9g Unconformity Miocene rocks. The sandy matrix of the conglomerate is well-cemented by silica,
: N . s N ; 7 s L e S T al Qco . e i Ko ! = o o 1] but basal part of deposit locally is less cemented and softer than the main
: S : ) > A ' "\ ¢ ; < 2o, sl L e s b \East] Qco 0N _/ L Unconformity Oligocene part of the formation. Generally less than 15 m thick. In eastern part of
< : g Is Qgop,- ~ s N Snge ey o = AN = - Adne ML - . TERTIARY mapp'ed arlea 1r?clud;.s mudstone, claystone, siltstone, and sandstone that
s S i il 56131 Q hoiy Syea o JZ , / Unconformity contain volcanic as
K , : e G L — . e , ' - - WALL MOUNTAIN TUFF (LOWER OLIGOCENE)—Light-gray fine-grained
Z S 3 / 8 /, — — ; S Ve Unconformity Paleocene silicic-volcanic rock (74 percent silica). Most of the rock composed of
- 2 = = X devitrified glass shards. Part of once-continuous ash-flow sheet that
| ZZ Qs = < originated more than 160 km to the southwest. Probably less than 15 m
N A : - AN sl S L Unconmﬂy thick in this area. Age about 35 m.y. (Izett, Scott, and Obradovich, 1969).
750 000 £8H ‘ : - S =T - g Has been used for crushed-rock aggregate for roads and has been
FEET / o0 -} 750 000 quarried for use as building stone
% | reer , Upper Cretaceous [TW6M | GREEN MOUNTAIN CONGLOMERATE (PALEOCENE)—Conglomerate,
15 : S/ F o1~ assd Ve Qo) ay LRI ARl | “15 RETACEOUS sandstone, siltstone, and claystone forming upper part of Green
2 > \ u% ; rC Mountain. Thickness about 198 m. Contains pollen and plant fossils of
O = 5 \ 52130" Paleocene age in lower 137 m (Scott, 1972)
. DAWSON AND ARAPAHOE FORMATIONS (PALEOCENE TO UPPER
iv RN - CRETACEOQOUS)—Arkosic sandstone, siltstone, claystone, and/or minor
\?] & ) 0N ‘ ;.T e . o P wEsT }Lower Cretaceous .amounts of conglomerate. Where uni.t underlies the Denver Formatior.l, it
‘\ =T ; = e = ” . = _ is called the Arapahoe Formation. Where Denver Formation
NS i S o & i * i d pinches out to the south and east, the unit is called the
WA sl AR = %o ; /% _ intertongues and pi "
. oS - TKd = o O, £ <Q y }Upper Jurassic JURASSIC Dawson Formation. Forms most of bedrock between Denver and
X - /s " = : \ Une onfonmty Colorado Springs. As much as 610 m thick (Scott and Wobus, 1973). A
' f o &R W | A ) L Op /ST BEe e B =S ] B NN oy NSRS L TRIASSIC conglomerate at the base of the Arapahoe Formation is an important
> &5 S S\ = . aquifer in the Denver area
\ . S g PERMIAN (KA DENVER FORMATION (PALEOCENE AND UPPER CRETA-
} At ‘L + @ Unconformity CEOUS)—Claystone, siltstone, sandstone, and conglomerate com-
5 BN, . ) /_/__,on:; : posed primarily of altered andesitic (volcanic) debris. Claystone and
. 3613 ==K mgw[# ! S T.2S { PENNSYLVANIAN siltstone ;.Jarﬂy altered to mon.tmor‘il.lonitic clay. Underlies most of Denver
= e \\@ OE = 1= Tas Unconformity metropolitan area. Montmorillonitic clay swells wher& wet, and causes
P = S } CAMBRIAN damage to buildings, roads, and other structures. Thickness 280 m
77 i N\t 5
T B RS sevope 2 Uncontbarnity N SHOSHONITE (LOWER PALEOCENE)—Dark-gray porphyitic lava flows
D sbofl \ /) ‘ 1.04 billion years PRECAMBRIAN Y capping North and South Table Mountains and forming dikes near
- ay | J,__Esj TN o Crs L 1.44 billion years . Ralston Reservoir (also includes Flagstaff Mountain sill near Boulder,
B S T dﬁ 3l /0 o P dated at 64 m.y. by Hoblitt and Larson, 1975). Includes Table Mountain
R S e Sl TP s A . Shoshonite (Scott, 1972) and monzonite and latite of Van Horn (1972).
= 90 NP }1'72 billion years | pRECAMBRIAN X Three flows recognized in North Table Mountain and two flows
s 3 \;’—W e SNUEHE R 2 Tos 172 bill recognized in South Table Mountain. Total thickness of flows about
: T = 222 i ¢ }> : on years 73 m. Age of middle flow probably is 63-64 m.y. (Scott, 1972) and age
T ‘ g i TRE ; of Ralston Reservoir intrusive is 62 m.y. (Hoblitt and Larson, 1975)
\J z i | § Kl LARAMIE FORMATION (UPPER CRETACEOUS)—Shale, claystone,
—={F o e siltstone, and sandstone containing coal beds, mainly in the lower part.
PR saaly ] BBt o Thickness variable but as much as 230 m. Source of coal, brick clay, and
TR H FHHITS WL TS ——— GEOLOGIC UNITS OF THE FRONT RANGE URBAN CORRIDOR— refractory clay :
AL it e i ; /= N S e sz A RECORD OF HISTORY FOX HILLS SANDSTONE (UPPER CRETACEOUS)—Sandstone and
e T - i fe Baiasagea) N e By ol o . interbedded shale that in many places contains marine mollusks. Forms
S i “‘fﬂ?’ mas, i yu R UL . N_AL Qe The geographic distribution of the geologic units of the Front Range Urban Corridor sandstone ridges locally in areas of steeply dipping beds along the
z > i = HHH NS S H Hr- 1 reflects their ages and history, the oldest rocks forming the mountains and the youngest mountain front that stand up between topographically lower areas of
700000 T ! H{ H HH / R R units occurring as an extensive surficial cover above the bedrock in the eastern parts of Pierre Shale and Laramie Formation. The Fox Hills Sandstone is an
FEET 1 r""\ TR snidisens s t:e Corridor an;i adjatchenlt1 to tr)'naj]:;r strzafms. :ﬁm::lidzteili rocllis younger thaﬁl:l those of important aquifer
4 187 s > the mountains form the hogbacks and foothills that border the mountain front. ) .
~ S E %"”0%‘, N —::%:a'"‘ < The history of events recorded by these units spans perhaps two billion years, for the _ PIER,RE SHALE (UPPER CRET{\CEOUES)—O]]W!;QE; marine Ss hal:s and
T35 X S 5 oldest rocks of the mountains may be that old. The ancient gneisses, schists, and lbr;terl:)eddectl) satn:;i;;one. t;r hlckthsag tor'lreh'(‘t( e yg;ier‘);la bart‘l torﬁe
Tas AT ST . 1 quartzites were intruded three times by molten rock material (magma) that solidified into em ;r) a2 3‘;4 7"(1)30?:;1_ i Ba;ei 'tlcbn?jsss'vPia eS}‘xll o}::a v
TR T By AR U380E i < granitic rock at 1.7 billion, 1.4 billion, and 1 billion years ago. These old crystalline rocks more than &, 15% m (7, ) thick. Bentonite beds in erre Shale have
- = 821 i \NTH b (all more than a billion years old), which form the mountains of the Front Range Urban swelling properties that cause damage to roads, foundations, an'd ot}‘ler
RS R . L ' : N T 9 ion ace aagunNEEnaaeI v £mi Corridor, were broken long ago by planes of movement or faults along which the rocks structures. Pierre Shale has been utilized as a source of clay for brick, tile,
KN SHIL 60 ' s 2 R e s ) R d expanded aggregate
X A P Dy - in many places were greatly sheared or crushed in wide zones. an )
- = L - aty AT Ancestral mountains that were formed during the creation of these ancient rocks were NIOBRARA FORMATION (UPPER CRETACEOUS)—Consists of an upper
U G Lsdasan toe 11 [P ) worn down to an essentially flat surface by 300 million years (m.y.) ago; however, the unit, the Smoky Hill Shale Member composed of interbedded soft
. ;i \ . = REEE Qcoprg, Tt record of events between a billion and 300 m.y. is missing in the Denver area. Near calcareous shale and thin layers of limestone, about 122 to 152 m thick,
1 J } \eEE ‘L' yEE R Colorado Springs the record takes us back to about 500 m.y. and indicates that for most and a lower unit, the Fort Hays Limestone Member composed of gray
\ ; A x of the time until 300 m.y. the region lay beneath the sea. hard dense limestone beds, about 9 tg 12.2 m thick. Has been used as a
4395 - i LTI Between 300 m.y. ago and 67 m.y. ago, this region experienced two more invasions source of cement rock and smelter limestone
— SN = T N A31ER N A RS F AR e = of the sea, the last one perhaps lasting about 30-50 million years. A great pile of CARLILE SHALE, GREENHORN LIMESTONE, AND GRANEROS SHALE
1 =l N B s SR = sedimentary rocks about 10,000 feet thick accumulated during this period, most of it laid (BENTON GROUP), UNDIFFERENTIATED (UPPER CRETA-
g T ”'H % pia‘m:g AN TN e ﬁ' NN down on the floor of that last vast sea. CEOUS)—Consists of interbedded shale, sandstone, and limestone (the
. I3 Tkd A AT } - H [ bR About 67 m.y. ago, the present mountains began to be uplifted, bending the sedimen- Carlile Shale), a middle limestone formation (the Greenhorn Limestone),
: f At v i bﬁ : SENIIE [ tary rocks at their flanks sharply as those on the crest were carried upward. The crestal and a lower gray to black shale unit (the Graneros Shale). Total thickness
K h - CG:;;" RN :‘ SNUE=E areas were eroded as they rose, and the erosional debris was carried to the flanks of the of the group is about 91 to 152 m
\ o %) 7 2 [ ] -[E NE b T T mountains where it was deposited to form a great plain that soon was covered by - DAKOTA GROUP (LOWER CRETACEOUS)—Consists of an upper
O\ i Y Ry A TTLLT T vegetation. Volcanoes erupted along breaks or faults that formed at the mountain front, interbedded sandstone and shale unit (the South Platte Formation) about
3 s | 'W‘n_r t e ._:; = NG ‘- PRI ' AT | IQ ar}d th&se' volcanic rna?erials were added to t.he growing pile of sediments. The moun- 61 to 91 m thick, and a lower conglomeratic sandstone formation (the
\ ) P : S sttt S===cy eyl I =t L tains continued to rise intermittently, the ancient core rocks were unroofed by erosion, Lytle Formation) about 12 to 24 m thick. Forms the most prominent
& 2 N - g/ IENEN S AREE gy and sediments continued to be deposited eastward until about 7 m.y. ago. Then, hogback ridge along mountain front, the so-called “Dakota hogback.”
f ) % becauofupffho e eon neludnghe Cret Pl e st ot of e The St Pt Fomaton cntas ey cog

4390 ¢ : LR EALET = )

i . ! = RS : S '; W & excavate and carry away great volumes of material. The South Platte River at Denver Jmr Moiglsgsl\él SN% ;{ALgTON_ C:ZEESa :tgrl?ermzr.f(liogl?sto(n[ippai%
Tas . = s T Tt L now probably is 1,500-2,000 feet below the level of the former top of that huge pile of nterbedded : ed an d "l*l“‘e}?i 4 stone: minor interbt,a ds of
e \ ’ Mot Vie > [ For i sediments. 1.nter edded brown an ge ot;;.ws Cigt;la.yksan g ,t rln;‘réo

N = IBFLEEAS L During the Great Ice Age of the last two or three million years, a series of successively limestone and gypsum. Combined thickness abou m
' FEPERAL s QBTRSY a : ; lower land surfaces or pediments were formed until finally the valleys were entrenched MORRISON, RALSTON CREEK, AND LYKINS FORMATIONS, UN-
B - UT : : ( ¥ i -1“' € and the streams confined. During the peak of the wet glacial periods the swollen-streams DIFFERENTIATED (UPPER JURASSIC TO UPPER PERMIAN)
L = i, 7 2 &0, ‘ BAll < cut their valleys more actively, but, as the climate became drier and the stream volumes _ LYKINS FORMATION (LOWER TRIASSIC AND UPPER
- 4fC) »,ap ‘ DY o z Q‘*sf,,k SesAE T were reduced, the streams on the plains were less able to transport their loads and the PERMIAN)—Interbedded reddish-brown silty shale and limestone.
| v pey "d“*:; 3) \\W;‘“ £ sa%” ¢ Glo . i (& S valleys were partially refilled with sediment. Each successively younger stage of valley Wavy-laminated limestone about 4.5 to 6.1 m thick occurs in lower
37'30" 176, i oal /)y = ) P Y, E"@I 5 . £ : 37'30" cutting tended to be deeper than the earlier one, with one exception, and the deposits of middle part of formation which is as much as 137 m thick
650000 “) e A a g @ J;QE iee B/ ” A the late glacial and early interglacial streams were left as terrace remr.lants along the LYONS SANDSTONE (PERMIAN)—Yellowish-gray to reddish-brown
FeeT | % \ \ ~O\Grant e =TT & = RSN Gro D! > 50 000 younger valleys. Winds whip?ing across these valleys carried sand and silt eastward a nd crossbedded sandstone, conglomeratic near the top. Thickness about
\ 1 g } servoirs | 8 S W : §a351 o _ r‘?Kd : B_..) FEET south;aﬂsltiw‘?rd and ;iropged (;tloverﬂr:utxch of the gre]::}e; E;a;verkarfea] (tio fon;; a wx;le- ‘ 58 m
e S e PG A Bt TG :.‘e 5 £ A o ations over muck. of the Demver amom T rock ot oldersecimentary LYOEM?%I))STONE AND FOUNTAIN FORMATION, UNDIFFER-
RO - it Wy - {2 Sptlimbipe N o | - Because the preserved remnants of sediments deposited during the last few million
P i - ,L < Va T Qb years are progressively higher topographically with increasing age, height of a deposit - FOUNTAIN FORMATION (LOWER PERMIAN TO MIDDLE
Qs > 5 U ARG == above present stream level is a rough measure of age. Another measure of relative age PENNSYLVANIAN)—Reddish-brown arkosic conglomerate and pebbly
/ w S of a deposit is the degree of development of the soil profile that has formed on its surface. sandstone containing thin layers of dark reddish-brown shales. Forms red
? [ TK ap Because stream gradients are not uniform, relative height above stream level may be spines and monuments at Red Rocks and Roxborough Parks and
= o ol T 5 different in different stream valleys and at different distances downstream in the same flatirons west and southwest of Boulder. Thickness 512 to 610 m
. ' O =S 5 2 valley. And, because of climatic, lithologic, and textural differences, soil profile de- - UNNAMED ROCKS (CAMBRIAN)—Represented on this map only by
& (\ 7 Q \ga velopment will vary considerably with altitude, latitude, and position relative to the sandstone dikes thought to be equivalent to the Upper Cambrian
c / » | WaterTa > : > ; 2 3 mountains. These important criteria for discriminating units of similar lithology and Sawatch Quartzite (Scott, 1963b, p. 5)

4380 \ = K L— L, = T 4380 texture, but of different ages, therefore, must be used with judgment and caution. : ' . . o
Tss - g { (= 9e6) : 2 > -t g S 5489 ot R N0 i ng@ 35;!{«\ §) AT 55 The geologic units that constitute this record are described below from youngest (top) . PIKESrPli‘g t]i(tee-m I:LT;&ZR;C;:&B?Q:OQ;\ZM:JS :ﬁ:ﬁ::f:gﬁggg:e
Tes & = Qs \ J AL T S T L%O) 116 @ = K T 65 to oldest (bottom). Weathers to disaggregated mass of constituent minerals (called grus).

; ’\.5“6 . e < /_/ 4 LA RSN AN 5 = S J , —/Qcaf Age about 1.04 billion years (Hedge and others, 1967, p. 551)
/ e <& Kéag et IR/ o = > ¥ M= D) o) al - PEGMATITE (PRECAMBRIAN Y AND X)—Very coarse-grained granitic
2 4 : T GES )/ oeo0 o 555; W ) X ; DESCRIPTION OF MAP UNITS OF THE GREATER DENVER AREA rock in lenses, dikes, and irregular-shaped bodies. Composed mainly of
S o3 womsmey YT apt 1785) ) et (Front Range Urban Corridor Sheet 2) quartz, feldspar, and mica. Some pegmatites have been mined for
> . . | e \?.g . i N 7 - ?\‘f' W : B feldspar, scrap mica, and beryl

& /gTKda/ io 08 "B 2 i Qp POST-PINEY CREEK AND Pll\{EY CREEK ALLUVIUM (UPPER SILVER PLUME QUARTZ MONZONITE (PRECAMBRIAN Y)—
~ o 5 i 87 HOLQCENE)—Gravel, sand, sitt, and day of modem stream flood Coarse-grained to fairly fine-grained muscovite-biotite quartz monzonite
\ : £ = > g « plains and slightly older low terraces less than 6.1 m (20 ft) above stream Locally foliated. Age about 1.44 billi (Hedge, 1969 '

) £ 7 level. Deposits of Bear Creek, Clear Creek, Boulder Creek, and South ocally folated. fge about . on years {Hedge, )
2. REC Q ; ¢ ePo ’ ¢ ; QUARTZ MONZONITE (PRECAMBRIAN X)—Light-brown to gray
., o \ | =< Platte River are coarse, cobbly gravel near the mountain front; decrease . o . od o e with scaftered biotit p ‘t’
575 PR \ /'zogfk ; 8 A - 375 in grain size downstream. In streams east of the South Platte River the ne-grained quartz monzonite with scatiere . lotite and muscovite

N S ag A ! = deposits are mainly sand. Sand, silt, and clay compose the deposits in flakes. Slightly younger than the Boulder Creek Granodiorite
9 7‘:‘; BAF Qi;, v lr\ )c small streams and tributaries. Thickness generally less than 6 m. Minor Xbce BOULDER CREEK GRANODIORITE (PRECAMBRIAN X)—Mottled black
NN, 2 ' _qu,' = - =5 A o . . source of sound aggregate and white medium- to coarse-grained, foliated granodiorite, locally
SN o X 7 el Qco . e al} <\ B> =1 \Qes 2 N , Qco | COLLUVIUM (UPPER HOLOCENE)—Generally unconsolidated material p.OTphyritic and may include some quartz monzonite. Age about 1.72

@ - e [ , STEPS N ‘> : R e :v B T 2y Towero : X . deposited on slopes by gravity and sheetwash. Thickness generally more billion years (Hedge and others, 1967, p. 555)

ARSI R AN T S __ ‘ K K W  than 15 m. Includes falus BXE| QUARTZITE (PRECAMBRIAN X)—White, redish-gray, and black fine- to

30/ f AN NN ~ . N . 1 e : & A i‘ \Qb o 30’ LANDSLIDE DEPOSITS (HOLOCENE TO MIDDLE? PLEISTO- coarse-grained conglomeratic quartzite and some interbedded schist.

e \QRER N Waealks Oebsta\ QL LT A 2N e . ) W &« 1 Qco [ CENE)—Slumps, debris flows, earthflows, rockfall avalanche deposits, Quartzites well-bedded and very hard

e bas ) N ‘, > ) XS a2 - ’f " ONARD) B S \‘.Z\\ e X = N A and similar large masses of locally derived debris moved downslope by - SCHIST (PRECAMBRIAN X)—Silver-gray to dark-gray, well-foliated fine- to
N v San S TN il SRS N B £ O peRoi P : (3,3 ‘ gravity medium-grained mica schist, garnetiferous schist, sillimanitic schist,
T 65 x ,’ : ‘ R %’ > - X da G 3 i WINDBLOWN SAND (LOWER HOLOCENE TO UPPER migmatitic biotite‘ gneiss' and s?chist, am‘i othfar schistose lithologies.

800 008 | g SN ) ANe W | A : L es PLEISTOCENE)—Fine to medium sand derived mainly from alluvium of Commonly associated with gneiss and migmatite
FEET \ @ ( oM NN ; - ( s al - cEET B major streams and distributed east and southeast of source area by wind GNEISS (PRECAMBRIAN X)—Composed primarily of gray medi-
Y \ \ A Soe iy SRR o RN : 4 T7s | BROADWAY ALLUVIUM (UPPER PLEISTOCENE)—Gravel, sand, silt, and um-grained foliated gneiss, consisting mainly of quartz, plagioclase, and
- : \)\'\ % ] v L Al ey, N .~ - clay forming alluvial terrace deposits commonly 7.6 to 12.2 m above blohte,. and 'f(:)hafed' mlcaceous.schlst. !nc]udes large areas of I:mgm.ahte
—_— b Y \ %! DENT A A FHNAON ; s present stream level. Includes pre-Piney Creek alluvium of Scott (1962, and migmatitic gneiss near major bodies of Pikes Pealf C?-ramte, Silver
3 B8 DA . LTI i 1963a). Deposits of major streams west of South Platte River are more Plume Quartz Monzonite, and Boulder Creek Granodiorite, as well as

=3 0 AN 7. 5{} ) coarse-grained near the mountains. Deposits of streams east of South garnet, sillimanite, and cordlente-beanng gneisses
00 N Platte River are mostly sand. Commonly less than 7.6 m thick. Source of FELSIC GNEISS (PRECAMBRIAN X)—Light-colored gneiss characterized
3 ; Q‘ ! " il o sound aggregate _ by a predominance of quartz and feldspar. Biotite commonly forms less
% re . - al LOESS (UPPER PLEISTOCENE)—Silt with lesser amounts of clay and sand thar‘) 10 percen.t of the rock. Interlayered biotite-gneiss,‘ hornblende
. LAY g > ' deposited by wind, generally downwind from areas of windblown sand gneiss, or amphibolite are locally abuniant. Locally contains abundant

V7 249" AF \ RN 7 D , o (T LOUVIERS ALLUVIUM (UPPER PLEISTOCENE)—Gravel, sand, silt, and silimanite (20 to 30 percent of the rock)

LK) 7 YA i Je e WlCC (] Ao s ) | ,‘ et e AN = clay forming terraces as much as 20 m above present stream. Base of AMPHIBOLITE, HORNBLENDITE,' AND RELATED ROCKS (PRECAM-

65 WA 4 Kl AN ' > Qs v R R RS I %65 deposit locally as much as 9 m below present stream level. Underlies BRIAN X)—Dark-colored rocks composed mainly of hornblende, quartz,

VRN A & S e ) : ‘ o much of Piney Creek and Broadway Alluviums in channels of major plagioclase, biotite, and clinopyroxene 'in varying:; amounts. Commonly
- avf/ N ol v A8 s ) A - 2 R streams. Contains some calcium carbonate (CaCOs) in upper part and is consists of interlayered homblende gneiss, amphibolite, and other gneis-
%S (| 2Nt = 2 S SV 055 o ) DAl / Qk iron-stained in upper 3.6 to 4.5 m. Major source of commercial sand and ses, mcludl'ng cglc-sxhc_ate gneiss. Amount§ of ar'nphlbollte and
TR 5 Wl N S Ly ; L lap NG gravel hornblende in unit not uniform but always sufficient to give an unusually
: v / : % : N G s | SLOCUM ALLUVIUM (PLEISTOCENE)—Bouldery cobble gravel near dark appearance.
/. 2\ -5 . mountain front, decreases in grain size eastward away from mountains.
3 \ & , ﬁpﬁ‘ Much calcium carbonate (CaCQOj3) in upper part where not removed by
\ = \ = erosion. Many unsound stones. Thickness generally less than 7.6 m.
“‘ 7 \B =\ AT WA “h X _ Forms gently sloping surfaces 24 to 36 m above present streams )
; /5 \ / | VERDOS ALLUVIUM (PLEISTOCENE)—Bouldery cobble gravel near CONTACT

135 g ? £ ,‘/ Oy \% \ s mountain front, decreases in grain size eastward away from mountains. ——  FAULT OR FRACTURE—Dotted where concealed
tr & £, Ma a3g(000m . Much calcium carbonate (CaCQs) in upper part when not removed by
T 8s X 2 QR/a - T.85S. erosion. Contains many unsound stones. Locally contains bed of ——4 4 THRUST FAULT—Dotted where concealed. Teeth on upper plate
. £ 4 > Y volcanic ash thought to be about 600,000 years old. Thickness averages

S 7N i3 Vit _ & TEN . : 3 : about 4.5 m. Forms gently sloping surfaces 61 to 76 m above present giet FAULT ZONE—Zone of intense fault brecciation, usually associated with
39°22/30" _ = S Dea e S AN \ G C s 7% LNl i ) d $) ULk R , L o A/ PR =Lk — B e 39°22'30" streams numerous en echelon faults
105°22'30” 70 2050000 FEET 485 2100000 FEET' 7'30" 490 R 69 W |45 R 68W Kcgd Kn 105900’2150 000 FEET R.68W. [505R 67 W. 510/ 52730" R.67W. SI5/R. 66 W. 12200000 FEET [520 45" R 66 W. 25 IR 65 W GEOLOGCAL SURVEY, RESTON VA€, 104°37/30"
Base compiled by U.S. Geological Survey SCALE 1:100 000 Compiled in 1973-1977
in 1972 from 1:24,000 quadrangles dated
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