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AN AN TN S : K 27% 5 X PR o= CORRELATION OF MAP UNITS Tkda | DENVER (PALEOCENE AND UPPER CRETACEOUS) AND ARAPAHOE —CONTACT
Tan k Qe >y 2 % SR z % D& § \ > 2 | T8N (UPPER CRETACEOUS) FORMATIONS—Olive-gray claystone and s FAULT OR LINEAR FEATURE INFERRED TO BE A EAULT—Dotted wh
NY ‘ '% é?{ ) | af siltstone interbedded with tuffaceous sandstone and conglomerate. : . —Dotted where
(&% = §\ | 0 Sy E § N \ ‘C.fc Weathered sandstone and conglomerate contain montmorillonite and concgaled; U, upthrown side; D, downthrown side; crosshatched area is
K “ 3 \“[\) j Q“ e ﬁ@ | ] Qpp gp{ner Holocene related expanded clay minerals. Thickness at least 170 m o brecciated rock
i i . olocene — . ) )
T7N W y T7N Unconformity KI LARAMIE FORMATION (UPPER CRETACEOUS)—Upper part, 185-210 m INCLINED BEDDING—Showing strike and dip
8 @ Uy - Qpc thick, is mostly gray claystone, shale, sandy shale, and scattered lenticular - ) )
A\ S Y S formi Qe beds of sandstone and lignite. Lower part, about 25-38 m thick, is light- o VERTICAL BEDDING—Showing strike
/;> S N \: g Unconformity Qc Pinedale gray to light yellowish-gray sandstone and sandy shale interbedded with ~
] \_ ARG ab Glaciation clay, shale, and several beds of coal OVERTURNED BEDDING—Showing strike and dip
& : \\27 @l g C .
) AT S - o Unconformity |Gt Kih | FOX HILLS SANDSTONE (UPPER CRETACEOUS)—Upper part of formation
: JN \ Xz, e, g % Qlo } Bull Lake consists of crossbedded tan sandstone. Grades downward into brown, fine-
% Sﬂ @2) S . : & ormi Glaciation QUATERNARY grained silty sandstone interbedded with gray fissile shale. Locally it may
2= | Q B 3 2% e I Unconformity 2 o contain a thin coal bed. Thickness about 92 m to 152 m
s - B as - Sengamon Interglaciation SOURCES OF INFORMATION
N ) or Hinolan Llaciation Pleistocene Kp PIERRE SHALE, UNDIFFERENTIATED (UPPER CRETACEOUS)—This
éﬁ ‘ Unconformity o formation has been subdivided into the follow members on the basis of
- Qv } Ya;nouth lgtlerglic fation lithology and stratigraphic position: (adopted from Scott and Cobban, 1. Braddock, W. A., Calvert R. H., Gawarecki, S. J., Nutalaya, Prinya, 1970, Geologic
or Kansan Glaciation . , WAL By ;O d, ) ) ;
) B2 [ o UL UL —Q Unconformi 5 1965) map of the Masonville quadrangle, Larimer County, Colorado: U.S. Geol. Survey
N\ > A - v Geol. Quad. Map GQ-832
; : y \ Qrf } Aftonian Interglaciation Kptz Upper transition member—Friable sandstone, soft shaly sandstone containing eol. ftiac. Map ‘
o \ 3 & Unconformity or Nebraskan Glaciation thin-bedded sandy shale and large calcareous sandstone concretions. The 2 Braddock. W. A.. Calvert. R. H.. O’Connor. J. T.. and Swann. G. A.. 1973. Geo
nconformi . . . , W, A, , R. H., ,d. T, , G AL, , -
J ° | 5 | N %) —_— oo Nebraskan®) Gl member is about 620 m thick logic map and cross sections of Horsetooth Reservoir quadrangle, Larimer County,
9 S 9 o] } ebraskan(? aciation . _fi i
9{ q i > ; D & = ¢ é? Unconformity Kpu Upper shale member—Gray concretionary silty shale. Thickness about 865 m Colorado: U.S. Geol. Survey open-file map (April 27, 1973)
6 d 9 N nconformi
o = <g ) o b }p]iocene’_) Kprl Richard Sandstone Member, unnamed shale member, Larimer Sandstone 3. Braddock, W. A., and Colton, R. B.: U.S. Geol. Survey unpub. data.
. > 3 : ) S 4@/7 Member, unnamed shale member, and Rocky Ridge Sandstone Member. 4. Braddock, W. A., Nutalaya, Prinya, Gawarecki, S. J., and Curtin, G. C., 1970, Geo-
| | QX 4 Eocene Sandstones of these members pinch out in eastern and southern part of ’ Y va, va, oY BN .
50 o \ S | S logic maps of the Drake Quadrangle, Larimer County, Colo.: U.S. Geol. Survey
LE : ¥ - TERTIARY area. Richard Sandstone Member consists of pale-brown clayey micaceous Geol. Quad. Map GQ-829 ’ ’
TEN % oo , \ Axt§ ‘ sl T6N Pol siltstone and sandstone; the Larimer Sandstone Member is a hard to soft ' - ap '
- a ‘ /\l | 3 i Unconformity aleocene yellowish-brown sandstone; the Rocky Ridge Sandstone Member is a light- 5. Braddock. W. A.. and O'Connor. J. T.: U.S. Geol. Survey unpub. data
7 8 v |\ N5 ) TKda brown fine- to medium-grained glauconitic sandstone. Thickness of unit ' T T T ’ ¥ UAPLD- ’
40°30' 5 \ | t Qc - 40°30" varies from 71-161 m 6. Briscoe, H. J., dr., 1972, Stratigraphy and aquifer characteristics of the Fox Hills sand-
. Kl . . ) .
= t & = 2 ) Kpm Middle shale member—Claystone and sandy siltstone; about 450 m thick. ls\}[?r?:smGgllZeir%(l;z area, Weld County, Colorado: Master’s thesis, Colo. Sch. of
/ 25 P S , Kfh Map unit includes Terry Sandstone member (not mapped) near middle; ’ ’ '
; > ‘\ 9 QCOJ ; Q Kptz about 18.5 m thick 7. Ching, P. W., 1972, Economic gravel deposits of the lower Cache La Poudre River:
o0 - | D S) > . . .
O “ | - © : Kpu - Hygiene Sandstone Member—An upper, hard, glauconitic, ridge-forming Master’s thesis, Colo. State Univ., Ft. Collins, Colo.
2100 S 050 BN | ° Kpl S sandstone separated from a lower friable sandstone by a shale. Member is 8 Colton. R. B.. U.S. Geol. Survey. unpub. data
} ¥ dc | K% 3 \ B B Kp Kprl Upper 185-242 m thick. Pinches out in eastern and thins in southern part of area : T T : Y, UNpUO- :
S i 5 \ Xk g My h Cretaceous
— I \ ) ‘ 0 ? Kpm CRETACEOUS Kpl Lower shale member—Consists of Mitten Black Shale Member, Sharon 9. Colton, R. B., and Braddock, W. A., U.S. Geol. Survey unpub. data.
N ‘ — L = P Q Springs Member, and Gammon Ferruginous Member; these three members
“ 2k % 5 : o % N " Qs are mostly dark olive-gray bentonitic shale. Thickness about 500 m 10. Colton, R. B., Houston, R. S., and Braddock, W. A., U.S. Geol. Survey unpub. data.
: 4 Kpl
. 0 & . - NIOBRARA FORMATION (UPPER CRETACEOUS)—Total thickness about 11. Davis, Thomas L., 1974, Seismic investigation of. late Cretac?ous faulting alongf the
- east flank of the central Front Range, Colorado: Ph. D. thesis, Colo. Sch. of Mines,
~ . Z N 3 S 5 Q [ 115 m at Boulder, 79 m near Ft. Collins, and 124 m near Greeley. Golden. Colo
D> i a j . PRI 32 | Kpl Unconformity Consists of two members ’ ‘
0 3 3
T6N & e, T6N . . .
o 1“ =7 2 t ‘\ ‘ L a Keg Lower Smoky Hill Shale Member—Grayish-orange to grayish-yellow chalky shale and 12 Gariijngr, CI;/([% .0115”8111?\/698’519;33??12 geology map of the Boulder quadrangle, Colorado:
2 A 0 4 : SR - Cretaceous chalky limestone. About 110 m thick near Boulder and 70 m thick near o ’ Y o P
O X ! f N d‘c Kpl \ Unconformity Ft. Collins 13. Hershey, L. A., and Schneider, P. A., Jr., 1972, Geologic map of the lower Cache
TEN 3 ‘ %6 ) o). T5EN i i - : U.S. . isc. . Inv.
) ﬂh = S 2 0 g\ ow 5 = ’ JEmj JURASSIC Fort Hays Limestone Member—Gray, hard, thickbedded fossiliferous Il\_/?aPcI»}JéiSre; River basin, north-central Colorado: U.S. Geol. Survey Misc. Geol. Inv
- > CNERR JF | s ML Unconformity AND TRIASSIC limestone containing thin silty shale and bentonite layers near the middle. P '
Tes — C! | nconrormi _ s
AR ' - : =S iy J K \ = TRIASSIC About 6-11 m thick 14. Hunter, Z. M., 1955, Geology of the foothills of the Front Range in northern Colorado:
A %@% ) 5 > . i = 3 L\%0\ 7 roke | Q AND PERMIAN Kog CARLILE SHALE, GREENHORN LIMESTONE AND GRANEROS Rocky Min. Assoc. Geologists Map (Petroleum Info. Corp., Denver, Colo.).
< N 9 eso ey PylO A 7% | f - Loveland L\ r Ply SHALE—Total thickness 140-150 m in Boulder area, 165 m in the Ft. 15a. Kraus, A., Unpublished map of Windsor Quadrangle, Colo
X = et S S D) e i} — o B J;V T Collins area, 180 m near Loveland, and 106 m near Milliken ’ » £, 0P P ge :
N ) e, 3 S <N Y C K| I
N %" e C%’: & . . 2 Loveland PERMIAN . . . 15b. Larson, E., and Hoblitt, R., 1973, Nature of the early Tertiary intrusives between
&= j \ Carlile Shale (Upper Cretaceous)—Olive-gray silty claystone and sandy
e o \ . I ® h il D iltstone: about 23 m thick Golden and Lyons, Colorado and their relation to the structural development of
4 g > | ab AL Qe } PENNSYLUANIAN stiistohe; abou m thic the Front Range: Geol. Soc. Amer. Guidebook, Trip no. 4, May 1973 Sectional
Qlo = = |
= . E: Qb . =R . Qpe T Unconformity Greenhorn Limestone (Upper Cretaceous)—Interlayered dark-gray limestone Meeting, Boulder Colo.
e ‘ S ) ; 2 B o S ‘ v and olive-gray calcareous silty claystone and siltstone; about 80 m thick 16. Madole, R. F., and Bachhuber, F. W., 1973, Geomorphology, palynology and paleo-
2, &, J N 5 ; sp 145b p bri v . 5 .. . . , I, .y ) 5 )
3 3 5 . \ . . recambrian . magnetic record of glacial Lake Devlin, Front Range (Colorado): Geol. Soc. Amer.,
N NRRAY il e ; 4| ¥ & e & Graneros Shale (Upper and Lower Cretaceous|—Dark-gray to grayish-black 2631 Ann. Mtg guiiebook fg. 11, Quaternary degpo(sits of lovger Lefthand Creek
40°22'30" ] 7 : 0 | <&lf¥ —40°22'30" L7 PRECAMBRIAN siltstone and claystone; about 49 m thick ’ ' Y '
) S i ' - | . Xbc | Xt 7y, . o dra -
N g G & 3 | " | Precambrian X IR DAKOTA GROUP (LOWER CRETACEOUS)—Total thickness about 88 m near e Bh D, e i e basin, onlder County
R Q N \ 20 o N ’ | o IARLIL L] Xq Xk Xa >1.7b.y. Ft. Collins, 84 m near Boulder, and 81 m near Milliken. Consists of two ’ T ’ ’ ’ ’
S, RN 2200 N 0 s S " ; .
X3 & p formations 18. Marvin, R. F., Young, E. J., Mehnert, H. H., and Naeser, C. W., 1974, Summary of
Ton B o) q‘k 31 Q ‘ ) . ToN . . ) . radiometric age determinations on Mesozoic and Cenozoic igneous rocks and ura-
X ﬁ ly € Qe @ / South Platte Formation—Light- to dark-gray well-sorted fine-grained cross- nium and base metal deposits in Colorado: Isochron West, No. 11, New Mex. Bur
- ® l, prl > stratified and ripple-laminated sandstone, siltstone, and gray carbonaceous Mines and Min. Res ' T B
. > Y I I | rpm \ o ‘\ shale. Thickness about 69 m ' '
Tan 3 = c 6 i 7 ‘ Qe ‘ “ Tan DESCRIPTION OF MAP UNITS . ) . . 19. Punongbayan, R. S., Braddock, W. A., and Houston, R. S.,: U.S. Geol. Survey unpub.
> g ‘ S & : ! Lytle Formation—Yellowish-gray conglomeratic sandstone containing pebbles dat
~/ YR < 8 ] v & N Kpu | /\/Q>\ af ARTIFICIAL FILL—Only large rock and earth fills shown of chert and quartzite. About 16 m thick ata.
= 0 ° o E=a LT IUG8 Al
ol o B SR | . : ) . . .
i i & | & N Qo (/ el Qpp | POST-PINEY CREEK ALLUVIUM (UPPER HOLOCENE)—Dark-gray humic, JRmMj | MORRISON, CANYON SPRINGS MEMBER OF SUNDANCE AND JELM 20. Scog: G R}'I’ la“‘i i;’bba“j W ‘é” 1}? 65& (iec’k]g‘c dargl }"Osfir?t‘g{j‘%h‘cha}p Sf’f the
g 4 ‘ 5 ki Weleh e ‘ Q S e 9 sandy to gravelly alluvium. Underlies flood plains of major streams and FORMATIONS lerre shale between Jarre Lreek and Loveland, Lolorado:  L.o. Leol. survey
- 20005 { § 5 Qpe ®° | = é terraces less than 3 m above stream level. Thickness is from 2-5 m Misc. Geol. Inv. Map 1-439.
Z C);) & } 2 - 0 i i % i ; Morrison Formation (Upper Jurassicl—Upper part of unit is brown sandy 21 1972, unpub. data consisting of biostratigraphic maps of the Bracewell, Ft
Ysp 0 @ e TALU.S (UPPER HOLOCENE TO P!,EISTOCENE)—Shde rock at the bases of marly shale underlain by red and gray shale with beds of silty limestone. . Collins LO\’/eland Severance Timnath and Windsor quadrangles, Colorado o
2 b ; y Qi cliffs. Locally as much as 9 m thick Lower part is fine- to medium-grained sandstone 3-4.5 m thick underlain ’ ’ ’ d ges, '
z Yep© 2, by dark greenish-gray impure limestone and marlstone beds and . . .
K Elk
o O Qe | COLLUVIUM (UPPER HOLOCENE TO PLEISTOCENE}—Bouldery to pebbly interbedded with marly shales. Thickness and lithology variable but in the 2. Shelton, D. C., 1972, Thickness of alluvium and evaluation of aggregate resources
55 VS " . Ysp | sandy silt and clay deposited by gravity and sheet wash on slopes. May Lyons area is about 77 to 92 m thick and consists of 60% shale, 25% M e ) By7ld e Y Y
g Y ) : = contain and interfinger with alluvium of various ages. Thickness as much as limestone and marl, and 15% sandstone riques: Master s thesis, Unlv. of Lolo., boulder, L0lo.
v &; ; X - 7.5 m but generally not more than 1.5 m 93 ith hneid g ) 964 d ;
) ~ Canyon Springs Member of Sundance Formation (Upper dJurassic)—Light- ’ Smlth’ % Oi'; ?)T nelRer, PBA" Jr., an PetnAcLi" R.,1 d ,G}:oun water lrcel:sgurceso
3 - , X . T .
y Qe | EOLIUM® (WINDBLOWN CLAY, SILT (LOESS), SAND, AND GRANULES) pink to grayish-white, crossbedded, fine-grained, well-sorted sandstone; o e e A e e Weld Counties,
T4N o - 3 5 5 : “ p T4N (UgdPin HOLOCEI\IIE TO B(EIJLL LAKE GLQ)(I:IATIO%\D_Lllght_brOdWH tg about 9 m thick at Boulder and Lyons but only 4.5 m thick near Ft. Collins Lo ‘ 4 PPy tap ’
Q C ¢ bt reddish-brown to olive-gray deposits of windblown clay, silt, sand, an
OAET { 7 0 ‘ : i i i
5 . % ‘ granules mainly as sand dunes in the east half of the area but also as a Jelm Formation (Upper Triassic)—Pinkish-gray, conspicuously jointed 24. Smsct:er, Pt: E.’Clgl65’d quEIJOgICGma{? gf the I-é)rt ILUPtOIC; ql\l/l[adffglglgg\};]eld and Adams
5 . f : Qe D blanket of loess between the Front Range and the South Platte River. crossbedded fine- to medium-grained sandstone; about 6 m thick near ounties, Colorado: U.S. Geol. Survey Geol. Quad. Map GQ-397.
T Q - O\ ! . 6 Tan Loess is as much as 4.5 m thick but generally is less than 1 m thick; sand Lefthand Creek, 18 m thick near Lyons, 29 m thick near Boulder, 40 m o5 1965. Geoloa f the Hud drandle. Weld and Ad Counti
5 7 f S o dunes are as much as 15 m thick but generally are less than 4.5 m thick. thick near Masonville, and 35 m thick near Greeley : » Leologic map ol the Hudson quadrangle, Yveld and Adams Lounties,
o v % & - Ko *New term introduced here to include deposits of windblown silt (loess) and Colo.: U.S. Geol. Survey Geol. Quad. Map GQ-398.
[ NS D B ace 0 wind-drifted sand (dunes) granules, and pebbles and gradations between R’Pl | LYKINS FORMATION (TRIASSIC AND PERMIAN)—Total thickness about 205 . .
= / . m. Consists of following members: 26. 7U S CI;SSS,S Sric;logézorlnaguzii t}I:/e[aPlaCt;té\_/glggquadrangle, Weld County, Colorado.
oy \ S - LANDSLIDE DEPOSITS (HOLOCENE TO PLEISTOCENE)—Slumps, rockfalls, .S. Geol. Survey Geol. Quad. Map :
2015 o ) / Q o &H Q | 40015 and e'arthflows that range frqm active to inactive. Siz? Of material in Stain Shale Member of LeRoy (1946)—Maroon or reddish-brown shale and 97 Spencer. F. D. U.S. Geol. Survey unpub. data
[ 1 RIEY " a deposits ranges from clay and silt to blocks a meter or two in diameter siltstone. Thickness 150 m at Boulder and 92 m at Masonville - oP e e U : Y unpuo. :
& 0 t g Ys ) . .
& s S Qpc PINEY CREEK ALLUVIUM (UPPER HOLOCENE)}—Dark-gray humic sandy to Forelle Limestone Member—Yellowish-brown and yellowish-gray finely 28. Swacr:l, lF ’ H(’: Hll 19672’1 Msap of ﬂée Sl;rfll\zlal g;(]).l ogy OfFEJ ar.t of the It_ol\/élan;i cliua('iratn gled,
I gravelly alluvium containing organic matter. Underlies terraces whose laminated folded i 2 4-5 m thick olo.: Colo. Geol. Survey Geol. Map (Windsor Environmental Geol. Project an
aminated wawy tolded limestone 2. m thic 1t of Ph. D. thesis. Johns Hopkins Uni . .
5 @O £IRC = & / surfaces are 3-6 m above a nearby flood plain. Areas underlain by this part of Ph. D. thesis, Johns Hopkins Univ.) reconnaissance mapping.
O 2 \ = @ ilton forr'naFion along the South Platte River were partly flooded in 1965 and Bergen Shale, Falcon Limestone, and Harriman Shale Members of LeRoy 29 1972. Map of the surficial aeoloay of the Windsor quadrandle. Colo.: Colo
V7 A c v i ervoir again in 1973 (1946)—Moderate reddish-brown thin-bedded silty shale (predominant) and ’ Geol Survéy GSOIOgic Map (Wir? dsor gFE}nvironmental Geglogy Prg:)je;ct an cj.pa T of
e limestone (subordinate) about 46 m thick . . . . . .
\ 3 [~ Qb | BROADWAY ALLUVIUM (PINEDALE GLACIATION, PLEISTOCENE)—Sand Ph. D. thesis, Johns Hopkins Univ.) reconnaissance mapping.
\ i and gravel deposited by the South Platte River and its tributaries. Well- Ply LYONS SANDSTONE (PERMIAN)—Moderate-orange, pink to pinkish-gray, - )
A % sorted and well-stratified; average size distribution is 50% sand, 25% fine- to medium-grained, firmly cemented, well-sorted, cross-stratified, S G O e D o e ahacrandle, <o
9 granules and 25% pebbles. Terrace surfaces are about 13 m above major quartzose sandstone; about 77 m thick in Boulder area, 108 m in Lyons o é)f o .D thesSi}s Johng Ho klians Univ) reconnaiseance ma ingy ]
str.ear'ns near the Front Ra.mge and 6 m above near Gregley. Locally, map quadrangle, but only 6 m thick northwest of Ft. Collins; at Greeley it is P T ’ P ' pPping.
< 0 I T Xr]lllt mcludesssg)me Il"loinersAlAlluvu}J]m. S Alﬁngl trlbult; - ltghe CIiS roadwag about 31 m thick 31. ————1972, Map of the surficial geology of part of the Severance quadrangle
3 = 5 uvium is 3-5 m thick. ong the Sout atte River Broadway an : ) ; 8 . ST
o . c- Louviers Alluviums are as much as 38 m thick, but averages only 11 m - SATANKA AND INGLESIDE FORMATIONS (PERMIAN)—Mapped together acr‘fclio';fgkolf"i‘)’l' tﬁg;;’:"ﬁfi"ﬁi 1\111;2 g‘f’;ﬁﬂiﬁ‘g;g;"g;ﬂfe‘jfgy Project
i Ql LOUVIERS ALLUVIUM (BULL LAKE GLACIATION PLEIS north of Liffle Thompson River ’ o | ’ | o
— — 1 O b - .
S Dfu///Ce TOCENE)—Reddish-brown pebbly to bouldery well stratified alluvium along Santanka Formation—Red siltstone and fine-grained thin-bedded ripple- 32. nggj,gllﬁeof g:; 1?)urifC cll\;gge&ci)gzscgfr%zr:t/iif) rtllrfelr—i?;lc% gclﬁzdrarl;%fegc:gd
T3N S : S T3N perennial stream:s and sandy to clayey alluylum along intermittent st.reams. laminated sandstone. About 69 m thick near Masonville; 67 m thick near art é)f Ph D thes?s Johnf Ho lfins Univ.) reconnaissance ma iiy }
5 )jw A gerrace Slgfacz LS EEOUtle rzllabove TrllaJOY SStre?)nI;Sl nealg mountains but Milliken but thins southward along the Front Range and pinches out near P o ’ P ’ pping.
g/ - c 0 ek eposit is burie roadwa uvium along Sout atte River i i
= & z /! RIS i P Y Y 8 the canyon of the Little Thompson River 33. ——————1972, Map of the surficial geology of the Greeley quadrangle, Colo.: Colo.
1 Qs SLOCUM ALLUVIUM (SANGAMON INTERGLACIATION OR ILLINOIAN Ingleside Formation—Red calcareous fine- to medium-grained well-sorted gﬁoi') Stl}lgsz ?gﬁ;iggoMEil; S“ﬁﬁg?;g::g;?gigf:ﬂgeO]icr)lgy Project and part of
2N = Q 2N GLACIATION, PLEISTOCENE)_BYOWH to white cobble and b'oulder gravel crossbedded sandstone. Thickness about 35 m near Masonville; thins T ’ P ' pping.
< = m as much }? s 6 km thick. Mosctl clasts are well—roundeﬁ 19(;1 eotils hand southward and pinches out a few kilometers south of Lyons 34. ————1972, Map of the surficial geology of the Bracewell quadrangle, Colo.: Colo
. p ' | 7 ‘ Il MK metamorphic rocks; some are sedimentary; most are weathered and have : ) . . ] NS - :
N ~ s . “ ‘ i “ il thin rinds of calcium carbonate. Upper surface of deposits is generally 30- - INGLESIDE FORMATION—Mapped separately south of Little Thompson River gﬁoi') St‘f]“’"ty feﬁlog‘ﬁ le.p (\{ij.dsor Environmental Geology Project and part of
/S ppyd| . o : 40 m above major streams—less in the northeast corner of area (described above) . D. thesis, Johns Hopkins Univ.) reconnaissance mapping.
2 ® Qv VERDOS ALLUVIUM (YARMOUTH INTERGLACIATION OR KANSAN 35. —————1972, Map of the surficial deposits of the Ft Collins quadrangle, Colo.: Colo.
B . a GLACIATION, PLEISTOCENE)—Brown sand and gravel (in part boulder - FOUNTAIN FORMATION (PERMIAN AND PENNSYLVANIAN)—Moderate iioalhiur;ftyo?le;}jfogct;/[eas?s’ j%%i?lglsdé\ggrgsgr)Ezzl;ﬁgra?:g:if;(;bg;ial Proj-
@Y | gravel).  Pebbles, cobbles, 'and b(?ulders are wea'thered and 'partly reddish-brown, iron oxide stained, interstratified arkosic conglomerate and P T ’ P ' ppIng.
> l s dec'omposed.. Upper 1 m consists of fmg— to cgarse—gramed floo.djplaln and moderately coarse-grained, feldspathic sandstone containing thin layers of 36. — 1972. Map of the surficial ceoloqu of the Horsetooth Reservoir quadrandle
o % ‘ eclian deposﬂs; 'well—developed Brown sofl profile. A.t most localities, opPer dark reddish-brown to purplish shale; thickness varies from 210-480 m. . Colo.: Col(; Gepol Surve Geologic ng (Windsor Environmental Geol?) Pro'geci
’ | Qpp part of soil profile has been truncated and Cca (calcium carbonate enriched Measured section near Lyons consists of 53% sandstone, 37% siltstone, d N ; fI.Dh D .th . yJ h I?I ki P Uni . 08y Fro)
40°7'30" o % g\ —40°7'30" or caliche) horizon is near the surface. Secondary calcium carbonate fills 10% conglomerate, and a few thin beds of limestone and part of Ph. D. thesis, Johns Hopkins Univ.) reconnaissance mapping.
§ interstices and c'oats all stones. Mgst stones are gra.nite, gneiss, or schist; 37. Trimble, D. E.. 1975, Geologic map of the Niwot Quadrangle. Boulder County, Colo-
p | . some are quartzite, sandstone and llrpestone. Deposits are as much as 6 m Ysp SILVER PLUME QUARTZ MONZONITE (PRECAMBRIAN Y)—Pale yellowish- ' rad o’, U S.’ Geol ’Surv o 923 ool guad Map GQ-1229 ge ’
: thick but generally are 3‘4-5_ m thick.  Upper surfa'ces of deposits are orange to pale reddish-gray, equigranular, fine- to medium-grained, biotite- o ’ Y ' -ep ’
T Qs generally 60-75 m above major streams but are less in northeast part of muscovite quartz monzonite; some outcrops are gray to tan, medium- to 38. Whitney, John, 1972, Map of the surficial geology of part of the Windsor quadrangle
; area coarse-grained porphyritic quartz monzonite that contains tabular . Colo.: Colo. Geol. Survey Geologic Map (Windsor Environmental Geology Projec%
% g Q | ML microcline phenocrysts; commonly shows trachytoid flow structure. and part of Ph. D. thesis, Johns Hopkins Univ.) reconnaissance mapping
\ Qrf ROCKY FLATS ALLUVIUM (AFTONIAN INTERGLACIATION OR Composed of microcline, plagioclase, quartz, and subordinate biotite and T ’ : :
- o T2N NEBRASKAN GLACIATION, PITI—?ISTOCENE)—BF ot tc'> white, coarse, muscovite 39. —————1972, Map of the surficial geology of part of the Loveland quadrangle, Colo.:
o o Poorly sorted, poorly to well-stratified gravel. Ma.x1mum dlamgter of cla}sts : Colo Geol’ Sufve A, mgé (Vsisildscl))r e o Geccl)lo P?o"ect an.d.
Il is about O.'3 m. Clasts .mostly of .rounded granite, gra.nodlorlte, tonahte%, - PEGMATITE (PRECAMBRIAN Y OR X)—Coarse-grained pegmatite which o & - .D thesgils Johng < k[ians Unio) recomoiomnea ingy )
}/ gneiss, SChl'iSt’ aféd Clual}‘lt21lt{€;bSUb01’dmatH€ s?ndstorﬁ] arlldlhmestor;e. DelijSlt forms concordant to irregular discordant tabular or dike-like bodies that are P T ’ P ' pPping.
Qs B d is as much as 3 m thick but generally less. ick layers of secondary mostly unzoned. Composed of feldspar, quartz, muscovite, and minor .
m ( Qpe Boulders b TN calcium carbonate occur in deposit. Upper surface of deposits is generally biotite. May be related in age to the Boulder Creek Granodiorite and to the 40. WrquSe, (C:5 Tl' ’ gnd Wilson, §:IF" 1964, Geology of the Boulder quadrangle, Colorado:
Reservoip’ Kotz about 100 m above local major streams near mountains but is only about Silver Plume Quartz Monzonite -2. €0l ourvey open-iile map
g = N D AR = 2o 73 m above streams in northeast part of area
Kpm\_Qu\_Tj > Kpr Xbe BOULDER CREEK GRANODIORITE (PRECAMBRIAN X)—Light- to dark-gray
=8 Kp Qprf PRE-ROCKY FLATS ALLUVH.JM (NEBRASKAN(?) GLACIATIO_N’ medium- to coarse-grained gneissic granodiorite commonly forming
36 = PLEI_STOCENE)_BYQWH to Whlt? cemented gravel and sand 1-2 m thick concordant bodies; composed of quartz, calcic oligoclase or andesine, 105°22'30" 105° 104°37'30"
L capping Gunbarrel Hill. Approximately 38% of the clasts are sandstone, orthoclase, biotite and hornblende 40°37'30" |4 5 5 7 5 5
S lﬁpu g 37% are pegmatite, 8% are gneiss, 7% are quartzite, 5% are shoshonite, 8 § B oe |2 o 20 |8
. . . . . . . ) O
lQs : O< 5 H p and 5 % are amphibolite. Size analyses 1nd1c'ate that' 44% is sand, 8% Xt TONALITE (PRECAMBRIAN X)—Light-gray quartz diorite consisting of § i @@@Q& 7 S 2 § K § §
0 (O granules, and 48% pebbles and cgbbles. Ma).u'mum diameter of clasts is plagioclase (predominant), quartz, and (subordinate) hornblende or biotite %§ §<§§ 35S 30 & «
i ﬁ =Qpe— N about 13 cm; weathered pegmatitic and biotitic clasts crumble. Upper or both. Varies from medium-grained and equigranular to very fine-grained 000"
Mo T9S P surfaces of gravel deposits are 103-115 m above local major streams and porphyitic; nonfoliated 3 s : E 3 613 613
c y Qs M Sl e |26 & 821 &8 s
Ql 4 . N4 S Q >
A . 2O o % Tb BOULDER DEPOSITS (PLIOCENE?)—Boulder and cobble gravel deposits METASEDIMENTARY ROCKS (PRECAMBRIAN X)—Mineralogic composition Qg—“ § 2 §§ 38 § 2134 § 33 g;é“
5 oulder &7 0 composed mostly of weathered clasts of pegmatite and tonalite. Thickness varies with grade of metamorphism. Muscovite, quartz, plagioclase, and N ~ S
j Py Kok QD Pl 2 P unknown but might be as much as 10 m biotite are common; chlorite, tourmaline, garnet, staurolite, andalusite,
X < ) i microcline, and sillimanite may be present 13 & g « zg 8 o g zg
> o [ Tam | QUARTZ MONZONITE (EOCENE)—Fine- to medum-grained, biotite- SleHh s Sme T os
: c 0 1 Qb | ape ) horr'lblende'z quartz mopzonite; small irregular intrusive bodies and stocks. Xq Quartzofeldspathic schist and gneiss interbedded with mica schist and § 20 §°§ %@é s°§ N ¥
A NS — = 5 Radlf)metrlc age (Marvin, Young, Mehnert and Naeser, 1974, p. 11 (no. gneiss—Contains thin beds of knotted mica schist and granule to pebble < <
= : : Al oo} 69)) is 45.4+1 Ma or 50.6+7.1 Ma metaconglomerate 150" . . . . .
=== % \ 31 \Kp ! 10 14 20 |20 3 | &
; o o e S A [T | RHYODACITE AND BASALT (PALEOCENE}—Rhyodacite in sils between Xk | Knotted mica schist—Characterized by porphyroblasts of staurolite and ke Rens SRS €
40°0' “g G ~ W — b : : ; 40°0' Lyons and Boulder is light-gray, very fine grained felsite and felsite andalusite or by knots of sillimanite. Locally contains thin beds of granule 18 < N S N §
105°22'30" R71W R70 W 105°15' 104°52'30" R67 W R 66 W 104°45' R 66 W R 65 W 104°37'30" porphyry Sills are as much as 46 m tthk’ but most are about half that. to pebbly metaconglomerate and quartzofeldspathic schist ];b s
Base f LS. Geol s 5 | Line Granhs (PLSS and H by) Geol o Radiometric age (Larson and Hoblitt, 1973, p. 3) of Flagstaff Mountain sill T 2] 14 ) ) ) 23
ase from U.S. Geological Survey, Digital Line Graphs and Hypsography), 1995 eology compiled in 1976 is 64.6+2.4 Ma. Th | t dik t of Boulder) is thouaht to b - C o i . 14 18| 20 27 27 23 |25
County boundaries from Colorado Department of Local Affairs, 2001 6 7 8 MILES ™ Spatial database by Theodore R. Brandt and Kyle E. Murray Sledium— raineda holoi \i?arlliliﬁg b;szlt(ea;asgltic zl;dzrs)it;s m(;l;g: lat(i)te eoa; Porphyroble?st{c biotite schist—Characterized by abundant porphyroblasts of 8 §$ A 5 N " & Q§ 2 é\Q ¢ S
Major highways and roads from NTAD 2001, U.S. Department of Transportation £ P =S Digital cartography by Theodore R. Brandt kali bg It d.ry to L ’ d Hoblitt 197:’3 hosh ’ it coarse biotite 40 > ns < & & N
S 1 0 1 2 3 4 5 6 7 g 9 10 KILOMETERS COLORADO Manuscript approved for publication January 17, 2003 alkalic basalt (according to Larson an Oblitt, ) or shoshonite A
Universal Transverse Mercator projection, zone 13, 1927 North American Datum E Em=m=i : ! : ! : ! : ! : ! Xa AMPHIBOLITE (PRECAMBRIAN X)—Dark-gray to black, well- to poorly- 40°00'00"
CONTOUR INTERVAL 50 METERS VAP LOCATION foliatgd rock composed of ho.r.nblende,. quartz, and plagioclase; locally INDEX TO QUADRANGLES SHOWING SOURCES
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