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GEOLOGICAL SURVEY > \ PLATE 1
38°22 31004045’ ERE Sar 4230 (S EEEEE HOLLOW) 37" 30" R65W. R 64W (PINON) 104°30
°513()" z e ~ - - 38°22'30"
STRATIGRAPHIC SECTION L /5””«'1 ] ] s \\\\ g = 488 b SR z wa‘ S //m.,\ ] \24\ \5 5\ i - EXPLANATION
A “ y \ A 2 ~
Measured in secs. 24, and 25, T. 20 S., R. 66 W.; secs. 32-36, T.20 S., R. 65 W.; secs. 14, I\ 7 ( SO > U o)) fes e s S B
23, 25, and 35, T. 19 S, R.65 W.; secs. 2, 10, 15, 16, and 21, T. 20 S., R. 64 W., and / & i SN T AN ( Contact
secs. 9, 10, and 35, T. 19 S., R.64 W / S \ RO A e ;
SO0, SRl o R : ’ \ < Qs /N / st i AL A s Dashed where approximately located
/ \ By / A
/4 N ape 3
= , 7 \ / / // N [ § Artificial fill - — = lemeensea
& : / X Reworked i1t and cl te waste, and
W w MEMBER, UNIT FOSSIL ASSEMBLAGE ZONE / Ly \ X eworked gray silt and clay, concrete waste, an Fault
= = ’ THICKNESS 5 e a
T | FORMATION AND USGS MESOZOIC LITHOLOGY?2 DESCRIPTION / ‘ A rubbish .
g 7 s U LOCALITY NUMBER (FEET) ,/ i // \ 3 \ N Qp Dashed where approximately located; dotted where
' =2 7/ Ll \ concealed; queried where doubtful. U, upthrown
s et | x 5643 stde; D, downthrown side
\ ’/// N E
Didymoceras stevensoni B ///,4// = - \ . . — }4- _——7 -I—
%) i Post-Piney Creek alluvium i i
D1269 — i /',/// / \\ \ \ Yellowtish-gray poorly sorted cobbles, pebbles, sand, L . Anticline el nd s b
D1268 — N W 4 \ and silt forming flood vlain and lowest terrace Showing approximate trace. of axial plane o A
I e \ ; ; and plunge of axis; queried where doubtful
i \ Nz )\ deposits along magjor streams. Generally less than Bty 1 4
J g N J \ S, . N 10 feet thick. Surface lies 0-10 feet above modern t +_
D1267 — Qe ; \ SN ) e \ = streams. Qpp, indicates terrace deposit intermediate TR
= biset Sy X - : \ \ \{5?&7‘ S between Pimey Creek Alluvium and post-Piney Creek Syncline
gllggi ] ) == \ o1 ) : kY =€ '§ alluvium Showing approximate trace of axial plane and
Didymoceras nebrascense " - N % S T B bearing and plunge of axis
D126 : \ s
\ \”/\ 3 i / \\ - § Didymoceras nebrascense
D1262 _| \ 3 D s \/ \ S CO] - _—F__IT ...............
DizeLil 3 > %R % = luvium aunal horizon
= : : s
D3942 _ ] CSLCA \., : S \ \ § 4 Yel lowish-gray silt and clay containing pebbles, angular Dotted where concealed; queried where doubtful.
LY : Olive-gray shale containing yellowish-orange ironstone con- k \,\ = h < blocks of limestone, and sandstone derived From Horizons of principal collections from faunal assem-
GiI‘Lert ({182% Crefions. i limesiphe concretions, and rough masses of : ; " ; i : T underlying bedrock and surficial deposits. Locally blage zomes; most zones are wider than horizon lines,
( 635+ gray limestone as large as 12 feet in diameter that form i - ‘ ' \ i : includes small increments of older colluvium but their boundaries are not mapped
no‘t’ppe' part coniical hills locally called “‘tepee buttes”. Shale is ben- N 7 = ! /
measured) gggu . tonitic 180 and 425 ft above base. 3 & .. Sy \ 8 130 _H_—.h——l-——
205 i == T : igh-water line
: : i
D3939 _| i | y = \ i=%e ; i Qr Showing mximum height of water of 4rkansas River,
D3938 s / iy : R : ) ) Fountain Creek, and Dry Creek during flood of 1921
I / \ S j / ‘ °7/ Piney Creek Alluvium (adapted from map of the city of Pueblo made by the
] ; SN . b . % %
D3937 \ I : : ; . \ \ ~ l 000 y Yellowish-gray silt and clay along most valleys in area. City Engineer)
\ g‘: i Qp AN \ \ 0 | : \ ] SRR 2 { 4 \ O\ e ST TS AN R A - Contains lenses of sand and pebbles in lower part. .
D3935, 3 i ' 2 \ [ e : . | ; i 7 o8 (o . = 1 e . % ! gy : : Sk firdd WSS HY. ; Locally 25 feet thick. Surface lies about 20 feet above i
D3936 — bl —— ol et \ ) \ J 8 " NS - ; : g \ . \ ' 7 > o= sy . ; as (o modern streams. palcium carbonate-.enriched late Strike and dip of beds
D3934 — \ S i v \ S8 N \ T.19S. Holocene Brown soil weakly developed in upper part ‘
Baculites scotti T.19S. \\ s Sl \ ; Qp \ =2 NS A\ ~ of alluvium R @
D3933 — \‘ . 1 : Y S \‘\ 20 S ” = : Horizontal beds
D3932 T.20S. \ . Qp \ 506#\:: \R J / :) i \ H
\ \\\ ‘H\\ \ /; S op ) ¥ T Y -¢-
= \ X N ) i | : / . §§ - ) Eolian sand ] Dry hole, approximately located
; \, N 7 W\z/ / % 8§ < Yellowish-brown fine to coarse sand in rounded knolls
\\ S g = s .3 S east of Fountain Creek and south of the Arkansas [ ]
Didymoceras n. sp. (tightly coiled) i S 7 i T River. Locally stony where mized with colluvium. Flowing water well that bottoms in Dakota Sandstone
& il \ g Locally more than 20 feet thick. Calcium carbonate- Some wells are now capped
g b N y enriched “Altithermal” Brown soil moderately
Didymoceras n. sp. (loosely coiled) T L L developed in wpper part of sand R
D/ P a ke Quarry
: D1515 It A : v3pieT st e
Anapachydiscus? le and D A - - = SRS [T
! aminena Gl s L . 5
cr - o s * T = = _~ ¢ 2 & BRG] .
< —Didymoceras n. sp. Bi2io71 e Qp 4 GRS Gravel or clay pit
. ==+ o . = Broadway Alluvium
Pierre Shale > = | © i / g 4 Vi ; . ) - Soie
i e 10-25 fe ick. ; out 40 feet above =L
tincompiens) _L—; g Olive-gray shale containing abundant yellowish-orange iron- é) - § Al?r;zttle&ift{eg»:s urface lies a 40 fe r 0 "12'Ql (sand)
Baculites ensis? ==~ stone concretions, a few layers of olive-gray limestone con- / 4y i : o <« : Kpt .
z‘l"lit: rtz‘(Tsng; iz === 440 cretions in upper part, and unit of gray shale containing 7 Qb,e%(’) 0'21::2 b:‘;w’;;‘l’g;izo-:gﬂgi%m t{; Z:;:’zg?f;‘ig:?/;} = Abbreviated columnar section
- = gmestone beds and limestone concretions 66 to 90 ft above gime sw glo 'nz e bkl ebo rocks L x Stratigraphic sequence and approzimate thickness,in
D3928 = e &= == s 2 g Qba, coarse cobble gravel along Arkansas River E Jeet,of geologic map 'umlf or material based on logs of
e = = i = = . < boreholes and excavations. Some logs from U.S.
I . p QE’ - 5 Bureau of Reclamation, others from city of Pueblo
D3927 — / ‘ 4 o
D3926 — ( / M | p . i ,
‘ ‘ ! — i Depth to bedrock
Limestone concretion unit | \ po i lozus? D3925 - o, = : >/ Opy). T % Louviers Alluvium Based on logs of boreholes
] 3 ">"’“ Ghe=g £ S e 5 I A </\ About 20 feet thick. Surface lies 70-80 feet above
! , (& ; i gANC R p S \ N ) 2 modern streams. Calcium carbonate-enriched post- 4 Kpt-2750
2 \ g S Bull Lake Brown soil strongly developed in upper Swelling pressure of clayey substratum
4 ‘ / 4 g P! Y
Kssl- 1\ )74 ‘ Ke zﬁ part of alluvium Showing geologic unit tested and swelling pressure
D3458, Upper 76 feet is medium-light-gray medium-hard silty shale. e 3 { [ o / / °§ Qlt,icalca:reg? sz,lt c;mtam'mg 'small mze.; of limestone (potential volume cha:nge ) in pounds per square foot.
D1214 A phosphatic pebble bed overlies a lower 37-feet-thick unit N Qp o 4 . LN eggls"'te 'ndy loc“' ;f’e”';’:'?, ?/Cfuo";c-’”fs -0rown coarse Tests performed as directed by Lambe (1960)
X 2 2 3 which consists of dark-gray hard silty shale. Contains e '\ > Gk pebbly sa. atong rountain Cree
Sha;::msl?;ngs }Baculms seperiiennnt 113 septarian and cone-in-cone limestone concretions and A Al L \ \\ E Qla, yellowish-brown coarse cobble gravel of Arkamsas x D84 or 1309
selenite crystals throughout. Contains bentonite beds R b 3 River origin USGS M i i i
: : e : esozoic fossil locali
between 30 and 40 ft above base that may be equivalent :IJK g / Qlia, gravel of Arkansas River origin overlain by cal- So : e ty d
y to the Ardmore Bentonite Bed (Spivey 1940). 3 WL £ L 512 of Local orist me fossil localities are unnumbere
} Baculites obtusus (early form) 3 /@\ careous silt of local origin
Q / > S
T s Y £< §
Yellowish-gray platy gypsiferous sandy shale and thin platy - = = Slocum Alluvium
Apache Creek 200 beds of sandstone. Contains sandstone concretions and A ~ A g y Y
Sandstone Member 4 : (o : S About 25 feet thick. Surface lies 110-120 feet above
concretionary limestone beds. ~ g - Qp = ’ A
2] SRR » A modern streams. Calcium carbonate-enriched pre-
4 - % = ; 5 < Bull-Lake Brown soil very strongly developed in
Baculites sp. (weakly ribbed) = \_\7 ( S s upper part of alluvium
] i‘ B / / w ) Qs, calcareous silt containing small pieces of limestone
8 % | ' 7 , e § Qszndecl?:uﬁ:hszmlég;ﬁej %bll.;cai;::le?)}n;rkansas Textural classification of geologic units by Unified Soil
: ] = e - & 5 Classification symbols (U.S. Army Corps of Engi-
2|6 2y v ; ;o ; neers, 1953; U.S. Bureau of Reclamation, 1960)
g o Qsla, gravel of Arkansas River origin overlain by cal- ' Ugiiciias 2 3
il Vi L careous silt of local origin
a .
£ 1D : ) Geologic symbol | Unified Soil Classification symbol
o o J Upper 78 ft is olive-gray bentonitic silty noncalcareous shale; : : /A =
o Transition 228 lower 150 ft is light-brown bentonitic shaly chalk and i /¢ E af Not classified
: member light-olive-gray bentonitic calcareous platy shale. / 5= : 5 Craveil SW, sm
g -~
i £%) Verdos Alluvium PP sty SC, CL, ML
Baculites sp. (smooth) ; 2 g Grayish -brown calcareous coarse sand or calcareous Qc CL, ML [
/ 3 § silt with small pieces of limestone on pediments. Qp CL, OL, SM f
S Present only in northeast corner of area. About 20 Qes SC, SM, CL, ML |
D3510, 3 Al 25 feet thick. Surface lies 200-220 feet above modern Qba GP? ‘
Upper chalk gggg | —\8 —\ Olive-black blocky ledge-forming chalk that weathers dark & 7 L streams Qb sC '
unit _/_E_—/,_L/_‘_ yellowish orange. Ql GP
o= Wish s, ( a SC, cL? |
N =" S - 8 ap |
Concretionary subunit === & 3 I
— D3509 4= = = = - §‘§ ] Qs SC, CL
L . . ==l = P 238" Rocky Flats Alluvium Qv SM
Inoceramus simpsoni : S :? Grayish-b ilty pebbl I along east side of
e Olive-gray gypsiferous bentonitic calcareous shale and \ = 5 L\ 3 rayish-orown siity pedble gravel along ; Qrf SC
335589'_ e 263 yellowish-gray platy chalk beds in upper part; pale ] 2 Baculite Mesa. About 10 feet thick. Surface lies Qn SM
Upper chalky D3508 e yellowish-brown soft calcareous shale and platy chalky ; e L 250-260 feet above modern streams Kptb ML
<hale unit -‘___‘J__:‘_ limestone beds in lower part. / Epr 3:' CH
4 s
= __a::b’i— 7 Qn i
> Inoceramus platinus _:.:—Z/'_._"‘L'L > 7 '}ipa gt ML
M~ Inoceramus cf.l patootensis D3508 == . e 7 it . ; t :
. _._—‘%:‘—2‘._‘_;_; 1730 > T Nussbaum Alluvium K:uc Rock
= 3 Desos, = e Moderate-yellowish-brown well-sorted pebble gravel on
B Middl halk L8| i == e emmy vy | b = = 2 T T : b Ksus ML
£ i uzi: a ggg;_ 28 Ye::g::‘slzsray platy ledge-forming chalk containing selenite Baculite Mesa. Thickuess as smuch as 100 feet. it Rock
2 [~ Concretionary subunit —]| pagla — —— Surface lies 320-360 feet above modern streams
E | D3500 .~ T/t T Ksms CL, ML
s Concretion subunit |-+ Fnoceramus cordiformis D3495 _:"pl" f C W Ksll Rock
Niobrara z ) oY et 737 Ksis .
Formation 5 RS e ﬁ:sl goct
oc
>
2 ; = s -
o — Light-olive-gray platy bentonitic gypsiferous calcareous shale
g Sandy subunit o containing limestone concretions 30 to 40 ft below top, Juana Lopez Rock
5 283 sandy shale 150 to 190 ft above base, and platy limestone Kc Caxed . fromk
>Inoceramus undulatoplicatus at base. Eahi‘:)rr't" S‘t
. Bridge Creek Rock
Mlddl:?‘i:hale A Kgh |Hartland ML
)1 Lincoln ML
D3491 Pierre Shale ﬁg gL 5
gg:gg 7 Dark-gray platy hard ledge-forming limestone in about 16 beds Kptb, Tepee zone of Gilbert (1897) oe
Vower i asiane D3483 sep.arated by light-olive-gray pl;ty shale co'ntalmng Ilmom.te- Kpr, Rusty zone o, f Gilbert (1897)
it thru 38 stained gypsum lenses. Contains alternating cycles of thick Kps, Sharon Springs Member
. . ;o
Inoceramus (Volviceramus) Bl =— BRd thin bads Inigmer 1S L Kpa, Apache Creelc Sandstone Member
Lower §hale imvolutus BTG T Yellowish-brown platy to earthy calcareous shale containing Kpt, transition member
unit ‘ ggg; [l 56 thin beds of platy limestone and limonite-stained gypsum -
JENES S 1
|~ Shale and Bl 333:;5_ e Ienses.‘
limestone unit /}{mcemmus deformis D3469 “??—?'T' = 21 About 18 beds of gray dense ledge-forming limestone sep-
moceramus erectus D e e arated by soft calcareous shale.
~ Fort Hays L PR et e 40
Limestone Member [ Inoceramus aff. I perplexus 39247 P : == About 40 beds of gray dense ledge-forming limestone sep-
Juana Lopez = Whitfield D3468 2 N_2 arated by thin beds of calcareous shale. Contains pseudo-
W Prionocyclus wyomingensis 30 morphs of limonite after pyrite.
— Inoceramus howelli
Codell Sandstone 15 Lenses of dark-brownish-gray fetid fine-grained calcarenite
Member L colli oeras Wit ;_ ' : containing patches of light-gray glauconitic calcarenite.
Blue Hill 2 101 Yellowish-gray massive to platy cliff-forming sandstone; is
. Pl = shaly and contains spherical concretions in lower part.
Carlile Shale Member = eslieerliogo
hal o
. PaoBY ok i Dark-gray hard to soft blocky shale; upper half is sandy and
S e contains two prominent layers of large septarian con-
e —— cretions. . Z n
Fairport Chalky DAGRE e 99 ety 2 =
Shale Member Collignoniceras woollgari — == — Gray to yellowish-brown soft bentonitic platy calcareous g ) 0
——T == shale. -§ 5
Dgggg - S LU
B S (S i Y s
Bridge Creek Inoceramus labiatus D3986 st About 26 gray hard shaly-weathering limestone beds sep- éﬁ ) i ﬁ
Limestone Member oy thru =y 52 arated by soft calcareous shale and bentonite layers. - Niobrara Formation e
iponoceras gracile § . .
Greentiorn SEE S E— Dark-gray calcareous platy shale and thin layers of calcarenite Smoky Hill Shale Membe:rx 5
Cimasksee Hartland Shale ) 1807 S e 149 composed of tests of Foraminifera and prisms of Inoceramus T.20S 9 205, S Ksuc, upper chalk unit !
Member Inoceramus pictus SEoiEE 59 shells. : K Ksus, upper chalky shale unit
- - Caly T D3967 —— : g Layers of dark-gray platy shaly calcarenite composed of tests T.215. L% - 3 Nt ﬁsmc, m%lz Chhz,ig um:
Lincoln Limestone —_ == 38 of Foraminifera and prisms of Inoceramus shells separated & oo the S =, 3 > — SHS, iale s unse
Member = thorfords g—;‘__s__‘;g by dark-gray soft calcareous shale. Contains coquina <P RIS > v o Ksll, lower hmestcme‘umt
SIS Y % sl ’f__.?fc: composed of oyster shells at base overlain by prominent ) { A s 7 E i g 3 : : - : ; SPEUORR 1Y Ksls, lower shale unit
Acanthoceras amphibolum pReAls == thick marker bentonite bed. . 1A i - AL : : gr Y S W \ R : S SRR INS e Kssl, shale and limestone unit
Graneros D396% ] e — - y , : 2 ' ; i % . : : LR A ) Kf, Fort Hays Limestone Member
Shale = — 103 103 Dark-gray fissile soft to medium-hard noncalcareous shale, B RELINOH 3 )
FCalyomu sp. > ® shaly siltstone, and numerous bentonite beds. Ferruginous 0 0" et
o D siltstone 18 ft above base contains fish scales and bones.
akota 7 = A & A
5 3 s Yellowish-brown cone-in-cone aragonite concretions lie 44
andstone = = S 4 gg‘a, Sy
g g-—(' ower part not and 50 ft above base; reddish-brown ferruginous concretions 7 e
2 .
| g Ay 20+ lie 77 ft above base. 7 _J( Carlile Shale
- Yellowish-gray medium-grained massive to platy hard sand- 2001 & /. (U a0 : . § & e : X 7 : | ¥ ; 38°1 & Includes Juana Lopez, Codell Sandstone, Blue Hill
el s LY v (SouU T PUEBLO) 3230 ‘ Shale, and Fairport Chalky Shale Members
1Fossils identified by William A. Cobban, U.S. Geological Survey mostly covered stone. 104°45' ) (SOUTHWEST PUEBLO) v 37’ 30" R.65 W. R.64 W Ksuc OUTHEAS % 3230 INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.—1969—G68207 104° J‘(*)/ e, avrpor Q. {7
2 Stratigraphic section measured with Jacob staff by Scott and Cobban, 1957 and 1961 & - L//I,(
\)\y Base from U.S. Geological Survey, 1961 120 Geology by Glenn R. Scott 1961-62 (v%
Geographic names revised, 1963 . i =~
& i 1k WEST ., EAST
- @
z Z
SOUTH NORTH D Z b/ Greenhorn Limestone
5|/5 - SOUTH NORTH WEST | EAST 4900’ 2K 4900/ Includes Bridge Creek Limestone, Hartland Shale, and
EXPLANATION OF NONSTANDARD Sl e =5 - B’ c X c’ o 2 5 E ?, gg Lincoln Limestone Members
SYMBOLS USED FOR MINOR APPROXIMATE MEAN S . B S , & — Zz dess  oF ~
i U —
LITHOLOGIES IN LITHOLOGY COLUMN DECLINATION, 1968 Q;l’seségvell g 3 E 5 4800 S g - 4800’ 5000' E g z g gz Z: 5000" 4800" g s g % ‘_nl E g ﬁ 4800’
, : - = < z|z |: o mA7Jo% z|z wiu u 2
’ zlo 4800" Zl0 % =5 z B B hal= E o S
= ke V4 - - I.cp O; @ . 4800 5. G3 \ Qes (not mapped) Wl i ZE 25 ’ gﬁ E% 55%55 gf—_’ ) o neshvellie (Gl = S arQes :
iti i i i P 2= 3 Z S £l 3 U B o
Bentonitic Bentonite bed Gypsiferous Ironstone concretion eptarian limestone concretion 2 # & = \ 47007 — a ova. | Tase well 4 5 8 g "m’ S 4700’ 4900 Tst well B1 P Zo 3,1 E gé 4900’ 4700 = £ 4700" § L Graneros Shale
o o o [ e T=— 4700 Hespm o T e\ oStWell Test S
Limestone concretion Ferruginous Cone-in-cone Limestone masses in 4700/ S Test well H5 | N B2 | well B3 S
“tepee buttes” 4600’ 4600 4800’ ST 4800" 4600’ 4600’ |
4600’ 4600 e — 2
VERTICAL EXAGGERATION X 8 2 Dakota Sandstone J
Test-well data from McGovern and others (1964) §

GEOLOGIC MAP OF THE NORTHWEST AND NORTHEAST PUEBLO QUADRANGLES, COLORADO
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