SURFICIAL GEOLOGIC MAP OF BENTON COUNTY, IOWA

Phil Kerr, Stephanie Tassier-Surine, Daniel Bloch, Greg Brennan, Richard Langel, Huaibao Liu, and Ryan Clark

Iowa Geological Survey, IIHR-Hydroscience & Engineering, University of lowa, lowa City, lowa

Open File Map: OFM-21-1

92°10'W 92°W 91°50'W
560000 565000 | 570000 575000 580000 | 585000 590000 595000
L L L 1 L L L L L L L L L L L L L L L L L L 1 L L L L L L L L L L L L L L L L L
] 850) - -
Y R, COAEL Qal Qe 2 ‘
©all Qall S > (Quet2 s Qal QI \ 150 Br ‘
c RNy, , ‘ w2 o 2 A= ke ‘ i
| = alithe %psQ ; 7 R Opsb @allf: 50)) J @Qnw; 8 G (gn;N ' ; O =3 Q?sl Owe? = S|
Owa2 @all % 3 ; % s & APS‘T‘ Ay QP2 = @ps o alightis Owed Opo2 @p$lb \ j (il
i 8 Qpsl QnuZ @allt @all N e . W) ’;;‘. PRON\D) e : & ¢ ps2 7%%% 920 2 2 5
i Oxl | a5 N ‘ = G ) M( Ops% ‘ éai” Qnw2@alisht: Ops2 Qwa2 o o o 950
= p o Q2 ) Que? 0 >3 Ops2 Q#AV-V@ @Qps2 3
A iy 2 | a2 A - s e, ’ )
§ 2 zstI 0 7 J@\e(l(lk 2 O QIgVZl Q2 Ops2 ©br; Qbr‘ B Ope2 ‘ Qi @ps2; ¢ Qal 1 |
o | i aj 2 7, ~Qal ( 0 & N s al G OT
g R 35 Qi ' 218 2P v o R 2 SO \ : ©ps25 1 Quv2 )
’._900 . Qnw, Qaf{\ ©all Obss ) Qal Onw2// Qe ©allt oo ¢ Qaliie / _g
] = anz . Qal \ . » N Q?me Qal ©
QSInT e ‘ - b % = QPSIR@R2N  QailiL o %l ¥
o S 0 S/ 2 Mount e Qps? / &
Qulb 7 g Qat 4 A0 Auburn X Q..lwa@ ) JQR3IRRSY A\ : 7 =
i Qow2 Qa2 AN . <@Onw2, > A \C Qw2 o SO Wi ok E
%o A 0psIbgw 052 Ops2 $
| Qalidhty \NOWZEA 2 DS 3 L \Qnw2
\ YQall & ~0all , | @aw2! ) @afs \Qpe2 3017 Qw2 SGRQps2 é £ g | _1@al B
- Jiod aren & i ot — b o NS s
1 Qalizht Qal %) ‘
- Qnw2 e . LS\ 7 <
- p | g : “ Oy Qall Qo O\ U N Qe il -
i | ) ¢ g D Qnwi L ‘\
L.“' % =\l - @ |
° AL Qaff Qwe?2 7 : ©ps? T B
g | N Qw2 ‘ o \ C onolye Wrbana e
3 | A ol SRl NG S SRl s s © 5 (R .
A 2 @alizhts ot ApS Qnwn S N\ Qz gé:fg'aa %, g S §
" 4 I ' \ Qps6i (' S8, 330 MovRe, S B
1 N Q‘?Sl 2 r Qal B Ve sté QpSQ %, | ,stl 3
22 WAz Alopsi 218 Q2 s Qp] { i oy ), ] \ -
) Qpsib Qup2e s = (e P | J@ps2 O Ze S Qal 1 S R B
T - = i QU ~ Qo) “ony2 & L0 - : ¥ k QA s
= 7/ . QoA Qe ) al )}\a
/‘/, $ ) T n e ® NS 5 S > ; J ‘* "~
\ R~ & O Ténw ) Op2yObE ’ \§ N = Q2 I
B 1 - et LA <+ o W G : L3
Y T Vgl Caare o o X ) Qps10) PR
‘ ‘ ' ©all 5 QDb (f)/b g \ Opsilb/~ Qs /Q‘ﬁ)qz @Pq 29 @p‘sf 5 |
i Qo2 Q2 ] 2 Qalitht ) o S “ TS D
o ) ‘ Q2 ~qui 7\ Qb Ceday: p s B (A NE
7 Qpd D 3 / 2 QpsIDFOCH@allt < AR Qafs Qaf
o ; IR0\ Qall 7 /Qnw, Qo ; b —e Qnw i
g | 8 8 . e 18 Qallt Qal QiSID wr : Qe Qalithty
8 @al Qps1b O - o o o, s A N Qps26{0ps2 %%\ Qpsl! . 250 R
)N/ # AT . = - = al - 5
> Qpst! Qpsil & Qe PN g 5 Onw2ls: )/ LRQ@ps2> b ©al ©br; , = s e | S
: ! Qpsilbx Qnuzp- y Qostbf X On: Qe A =) o % Z D @psil )
) 2 @psil Qall 2 T Q') 11]9'7 oS, Qpsilb sl y 2 < @psl } ’ s QpPS25A " SO ¥
| 7 Jol ~ Wa?2 > )PSiDiss \ Ay 4 | NI, X w2 ) T Dalieh ; ) /. 4 t % 4 WS A
42°10N— o ey = J Lee 72 N USA 2 i ey 1/ 8 - e oo SR V Ko PRI o 0! L 42010N
Owa2 N 2 TR ke % o Lo Qa1 e 2 s §3Y 557@alisht 2 D e i X
198 J@psil ) 3 g P = © O all
1 ® ‘ U ) T e |Quw2glonw2{ Vinton : R ' Opslb “ / VRN Qi
= RS Q2 ; ‘ B G\ : P Ve Onw2 g el 7 @allt QIR i, TN 5 k) 7 SN
S S SN X : Qnw2, (& 2Qaf g = 4 . ( LB i £ z
7 = WIS NS e | QpstPg) < N ot LN
5 R ) 5 . Hink 0 e =/ Lo UQe Z / -
\ 1 [ - J : - < > T\ J P . 3
- Ve , () Qs (HGarrison OFsINSFNE 2 Qalihi) Qb4 DGR AE L “\ S o/ st e I
. Qual) Qpsiizk 7PN (1 v R . S ooy Sopal it i
e 560 Qnw2 AR\ ONIT | Al = &y | o
PN > i ; 18 o= .1 L s Lol s Opsilib D L%
g i U, X = / 2 Se e B inwz = 40 RNy i
o | d ) O, / = o AN e AN @M - (™ - % .
8 L O - QU A \@“"@a Quwe Qal EQPS’H,D'}, Vil e\ Q : ; PAALS A’ o
( / Qal & o 1b th N \\\(; / \ ! .s L P @\PS@ 4 f &m i | §
) Qpsil QUL s - B0 AR @ps6 L 8
1 : A s : Qi 2 o N e g
N g @.Sﬂ' .y SO Qallth~ Qnw?2 o \ @\ LMD Ol =g\ ’
3 4 . Qpsib— 2 ) e ‘ LA NNITPTY SINA N
| Qnw2: 7 L P 7 &> Que " Qalvg o ‘ Qps2: N
\ A & A anz % X / o @ f N = / =z B = Qal
) y 4 L=\ T > & | - 7Y ik af e N o b
Qwa? L A = Qpsib Ok, N @nw2 QalishiiQdlE L 5 @a‘ i
N & \ R ) Y “ / f Qwa’z \ \ - L5 '/f,.,,_,' Q&W@? 2 anZl o 4 B \
g % QpsiY & e @iw2/ H - Qalld\ /" ) A% 1
Qals wh ) | 3 ¥ IPSH0* o %Y @al. Qe \ 2, Qpsilid
7 A~ NG 950 W [i B 4las CJ s < 1 %
21 Qa2 Y Q02 FQpsilb )/ p /. ldea®s b $b f) 2 -
b ) QO >, Qals{ / i 3 @©nw2
900) < nw2i i 900, " N
AL S = Qpsilbr o PN ‘
g | 1 /Qa‘ ; L O3] ) Gnal o, e ‘ 8 Q2 Shellsburg ( ‘ig'%@ -
g (| ACIHEA= ¢ : T I 1 Qall DG SOl
¥ 4 950 ’ €0 st" = ‘ Qhw2! Obr ST/ g
Q 7 ‘ = = w2l \ g
] f,’Q%N I J ;stlb : | 7 (] | §
£ e = - y J
Qa2 7 O > —~@Qnw2 @’51&'—‘1%\ |
. [ @nw2 & > & C
= 2 4 o & & B
i QA > Qui2: 4 @psl O o A ~@all »
W2~ a e A o :
Qw2 = Qnyy Qpsll ‘Qal | i~
C ) L/ 218 7 < , Qpstl D Qw2
% QW2 N, . > 7 e o e TS i |
o L , S oot , 1 Comin\ el RS L
/ =\ ‘ 6 D) AR
§ 2 Qall \ J y\y@“‘@c Owa2) - w‘ Ay, /?ﬁ':‘ L
- , : ~— ‘ L P : 3¢ Q=
s . 2 . /¢ @all I \:-\\\\@' L \7}?' 7 ‘ 8
o i y 7 ) A J v 7Y "\ [ - “.Z)
3 1 1 - SN — /
| 2 7@’% ~Qa 7 > (OF] £ ) - V\Q‘C«\@?‘f o2y, L
b % e Qw2 & anz‘9 { Qal
] i { 4 = Q2
WA nw2! 3 \ ~
0= an 2 i W»» O % —— Qw2 ) i
= i < ’ -
] / ( Opsil o % 1
\ g al y
y 2 < (Qivz § % /J] f";@ N
’ ] TOT wa?) w2
] Jomen e AT VaniHorneg S AN R oo
o o “ “‘ 3 anz 1% N o0 Qa‘l‘
g — ' = AR i
420N 8 — 4 )i - ~ 00,
8 Qpsil Reystone . o ol - -2,/ 1 — 42°N
‘ T < ; S g & Qw2 @=Qp LS
] F-2 | % — o pQal; \ i Qnw2Newhall Atking 8
[ ; ’ ) v ) ®»
y | P all i
2\ | O (O Q N a2 an2 0L Owa2) & B
. ; e 200 ) | r %2 ol j '
T | s QUuZE il e T o 279
i - o TG ‘ g Qal L Qa Qny?2 N/ Qnw2N\ 7 e, ) i
- ) A - < i <~} | - A@al ¢
Qa2 &gg (;f,g,l | S}@@ O | Q2 >
Q@psil SR \ . 4@ o 4 %st-lb { B
] . & | a ; i T \ J
30 = : T & Qatt 30 A AQRaIbY g £ \
. w \"" Qall J PR ‘ Qpsil= : [@nw2!
g QIR Qnw2 ) N e @ i
3 N Q72 " 3 i o B Qall
3 ! ) ) I 3 012 Qpsilib
< i~ | o N © Y \ DN A . =)
21 4 pe i ) | @af? f Tl @QpsiIb\ ( \AE s \ S
S T —— > -4 e A ) \ - 2N @ 5 \ 2 - S
u ~ : 4 @]&?S'l ® 7 R J_ Qpsll > i N S = Sf =2 @Il@ ”F; <@psit : §
z ) o0 ; . psil 7 { @ 4 2 - % % DN (7 R { a5 —=
o Owa ) Owaz QR‘ > Qpslb Qny2 % \ Ty > -3 § )' AN N Vw2
Qpsilib ZX
o o 131 i P, /el 2 A AZQpsIN ) i) | s
a sy U 40a )pS)| A e, ! Q) & 2 LN 3 A\ D=/ 2
SR RN @ S & Qale N\ , 8 82 N __/ Wz ”.,QV(J({ B 8 O Qpsiib
e\ R ol NSl ) ) WL 7 e N > S N,
: N N . g, ; * N A— 2 i 0PSO i
i aef Xz |, S O\ P Qal Qwa?2 D Qall /@l VA Q2 201 b s
L / ’ ¥ | 7 . L )W/ [ @8 =\ @pslib) | s
q e D Qpetl QD ; & 9@0 > sl oy T
e > > jr “" \ =~ N\ I 2 -
= T L X i b £ - P, QnWZ anz N \ ‘ > 1 y { i
R - i ‘ v % ) ROWZN = Qnw2) Y N & Wil & \ =\ -
Owa?2; 4 ' E\p(/ IR - . - il R N2 Qaf 2| 00— % i ‘ ( ©allt Qah-h%
- afl ; “ < DS o L Qp31bEA ‘ meéf . OB a0 @alisht Qnw?2 S Qi "@psﬂbfp @af; Qall (U%' SEQnw,
8 b Cy 2 3, 2oSIL\ ) ) a XQnw2! alih e < Vo - 5 ) A §
8 o ® . D ) i @l - ©alizht JOnw2 ' 1 afy
s D v/ ’ ®) 2 2 Owa2l/Qps Qps! L Qar Qnw ‘ Ql — D /an/g,,\; Qa )
¥ 944 ) \ j ® : T\ A, 7, Owazp Blairstown Q=i i/ 2 . Qafe iﬁaC\’@@' al g
5 A ; R )psil £\ L Cich o , ; \ r o) AORAR 3
] e F o R Y ¢ ) —<[fuzerne QPS_'; 2 0 ‘Qpsiy 8 Qo2 ©all ol , Q) TR @nw;ZIP’lAa 3
YA Zh ) =5 131 L2 I — 2 Opsl o “4,- a1 Qa2 L S L@l Qnw2 < A\ | - l\) - Qaf Qw2 Qal
\Qow27 T ( N - o r AL = < = BN } R
(?\,5\ 'Q;%  /Belle)Plaine N 2'900 g ] 2 pr‘,l A 7 ©all Qalizht Qall O Quty, [QalistigsNorway, i N Qll 0
-1 = 3 - , 2 V S i - ) » ] < ¥ ~
R st P e sl P | A Enlre B 10" o kabn Qa2 ; £/ =\ Qi @al'ltl__ 3 Qnw?2 Qs ‘ Y
Qar A NG '((anz w5 o : ¥ SNAN R\ SR ‘ Owar Qnw2 Qaf ol @al Walford i
b= =i P - - # S M Onw Owas; 0o ) W, ! g I
1 ) o S 7 | P79 - ¢ ) ngSl . @all
el Qe | ¢ 0 Wiz o j =y, stlea@‘ - Qati (| [Qnw?2 anf X 500
0 ! 21 { A\ Q Q { L Q él R ! (PR 5 ~NES - @af; ey
i )0 : v > Qona? [ 7 Poelk S / B L Omar® 0, ' A ‘ { { Owa? QA2 . -
i d ‘ \ Oak &, V- (oF 7 ©Qal= (3 Qwa3&é /(@pq ) ¢ § “Q@psilt ok @all 151 . .
?"’@al\lt N Qnw \ @-’J\ : VR : ”,1 -2 & ; 5 > B 4 S Ot 0 P Qall \ 1%
'®) < ” & ;i \1 oy 1 i . Y 7 Q, > S ‘ )
2 7 o Nall@afy )/ 5 ) Qa3 [ YL o Qwet Qal ) \
g @ [?“ Qaizh N Al ‘ A Qps (;)wa3 S @al ; 900@ Sl o @©al R 519 @ Q- > @ i
3 iy B 7)1 T 4 ZN0) T ; 7 @ { ?
2] Al "anz Qafi QW) o= s s ) < @all i 0;’ % i \Owad O3 & Qpsle 2 © ) A0gll % D : &Qalw % R
< ‘ : ‘9 ‘ 5 ; 2 ® d S
B
©
1 <
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
560000 565000 l 570000 575000 580000 585000 590000 595000
92°10'W 92°W 91°50'W
0 1.25 2.5 5 7.5 10
M S * W Miles
i 0 L5 3 6 9 12
® GeoSam point 1:100.000
5N . s
O new drill core 0°30° r CONTOUR INTERVAL 50 FEET
12 MILS _
O hand probe/auger 1MILS
x Qu atern ary outcr Op Map projection and coordinate system based on Universal Transverse Mercator (UTM) Zone 15N, datum NADS3. L’
. . UTM GRID AND 2021 MAGNETIC NORTH The map and cross-section are based on interpretations of the best available information at the time of mapping. Map interpretations are not a sub-
A geothSICS pon’lt DECLINATION AT CENTER OF SHEET stitute for detailed site-specific studies. The views and conclusions contained in this document are those of the authors and should not be interpreted
as necessarily representing the official policies, either expressed or implied, of the U.S. Government.
=== town boundary Supported in part by the U.S. Geological Survey Cooperative Agreement Number G20AC00243 National Cooperative Geologic Mapping Program
. (STATEMAP). This work was partially supported by a National Science Foundation Award: Improving Undergraduate STEM Education Grant [
= Cross-section GP-IMPACT-1600429. .
river/stream T
RoOAD CLASSIFICATION |
Y
- Interstate
— — U.S.Route
—( — State Route
GEOLOGIC CROSS-SECTION A-A -
A A
91583 87554
25962 87275 79739 87355 42329 57020
1000— 87356 | Qal 100
’ 26010 . a —
— wa2 42946 Cedar River|Qal —
£ - Qwa2 Cedar Ri S1605 33306 Q Owa2 chwaz Opsit Q Qal 87554 =
] a2 edar River s2 a —
5 900— Qw Qps6 Qp Qal Qal Qal ~Qal | | Qalit Qpslb | Qal —900 &
" — 87554| Qnw T2 | 1 Qpsibf | S
=l — ow T1 Qal |4 Qa Qa o ™
C O — w v — o =
=23 7 Qal Qallt PESENV — 2
D o P o
— — — (¢}
CE - ' - =5
— — o
5 700—] 700 @
8 Z — L
~ ] R ~
600 40x vertical exaggeration 600

IOWA
GEOLOGICAL
SURVEY

Keith Schilling, State Geologist
Published October, 2021

INTRODUCTION

Benton County is located in east central lowa and is part of both the lowan ‘Erosion’ Surface and the Southern lowa Drift Plain
landform regions. Benton County is on the lowan ‘Erosion’ Surface largely within the Cedar River watershed and is dominated by
dissected till plains with unnamed Wisconsinan reworked periglacial sediments and elongated loess-covered uplands called paha. The
Southern Iowa Drift Plain is mostly in the lowa River watershed and is characterized by thick loess generally found over a clayey Farm-
dale/Sangamon Geosol formed in till. Stratigraphically, Benton County contains Wisconsinan eolian and/or colluvial sediments over
Pre-Illinoian age glacial till which overlie Paleozoic carbonates and shales. The thickness of Quaternary deposits in Benton County
ranges from 0 m to over 120 m (0-400 ft). Depth to bedrock in the northern half of the county is on average around 10 to 20 m (33-66 ft),
while it is generally over 60 m (200 ft) in the southern part of the county.

New data collected for this mapping project consisted of 84 drill cores, which included 11 drilling transects, and this data was fu-
ther supplemented with 44 hand auger or hand probe locations. New subsurface information was derived from the analysis of over 1,250
water well records. Additional information regarding the surficial mapping units and stratigraphy may be found in the accompanying
Summary Map Report.
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CENOZOIC

QUATERNARY SYSTEM
HUDSON EPISODE

Qo - Depressions (DeForest Formation- Woden Member) Generally 2.5 to 6 m (8-20 ft) of black to very dark gray, calcareous, muck, peat and silty clay loam colluvium and
organic sediments in drained and undrained closed and semi-closed depressions. Overlies gray, calcareous, loam diamicton (Wolf Creek or Alburnett formations) or Noah Creek
Formation sand and gravel. Associated with low relief features that occupy depressions and low sags on the landscape. Supports wetland vegetation and can be permanently
covered by water. High water table.

Qal - Alluvium (DeForest Formation - Undifferentiated) Variable thickness of less than 1 to 5 m (3-16 ft) of very dark gray to brown, noncalcareous to calcareous, stratified silty
clay loam, clay loam, loam to sandy loam alluvium and colluvium in stream valleys, on hill slopes and in closed depressions. May overlie Wolf Creek or Alburnett glacial till,
Peoria Formation loess or eolian sand, or Wisconsinan sand and gravel of the Noah Creek Formation. Associated with low-relief modern floodplain, closed depressions, modern
drainage ways or toeslope positions on the landscape. Seasonal high water table and potential for frequent flooding.

Qalb - Alluvium Shallow to Bedrock (DeForest Formation - Undifferentiated) - Variable thickness of less than 1 to 5 m (3-16 ft) of very dark gray to brown, noncalcareous or
calcareous, massive to stratified silty clay loam, clay loam, loam to sandy loam alluvium and colluvium in stream valleys, on hillslopes, and in closed depressions. May overlie
the Noah Creek, Wolf Creek/Alburnett formations, or fractured Devonian bedrock. Bedrock surface is within 5 m (16 ft) of the land surface. Associated with low-relief modern
floodplains, modern drainage ways, or toeslope positions on the landscape. Seasonal high water table and potential for frequent flooding.

Qallt - Low Terrace (DeForest Formation - Camp Creek and Roberts Creek members) Variable thickness of less than 1 to 5 m (3-16 ft) of very dark gray to brown, noncalcar-
eous, stratified silty clay loam, loam, or clay loam, associated with the modern channel belt of the Cedar and Iowa rivers and their tributaries. Overlies Wisconsinan sand and
gravel of the Noah Creek Formation. Occupies the lowest position on the floodplains, i.e., the modern channel belts. Seasonal high water table and frequent flooding potential.

Qali-ht - Intermediate-High Terrace (DeForest Formation - Roberts Creek and Gunder members) Variable thickness of less than 1 to 5 m (3-16 ft) of very dark gray to brown,
noncalcareous, silty clay loam to loam alluvium or colluvium. Overlies Wisconsinan sand and gravel of the Noah Creek Formation or Devonian aged bedrock. Occupies terrace
and valley margin positions 1 to 2 m (3-7 ft) above the modern floodplain of the Cedar and lowa rivers and their tributaries. Seasonal high water table and low to moderate
flooding potential.

Qaf - Alluvial fan (Corrington Member) Variable thickness of 2 to 5 m (7-16 ft) of dark brown to yellowish brown, noncalcreous, silt loam to loam with interbedded lenses of
fine sand and silts. A pebble lag is commonly found at or near the fan surface. Overlies thick sand and gravel of the Noah Creek of the Cedar and Iowa rivers and their tributaries
as steep angled fans at the base of low order drainages and colluvial slopes.

WISCONSIN EPISODE

Qpsl1 - Loess and Intercalated Eolian Sand (Peoria Formation - silt and/or sand facies) Generally 2 to 5 m (7-16 ft) of yellowish brown to gray, massive, fractured, noncal-
careous grading downward to calcareous, silt loam and intercalated fine to medium, well-sorted sand. Sand is most abundant in the lower part of the eolian package. Overlies
massive, fractured, loamy glacial till of the Wolf Creek or Alburnett formations with or without the intervening clayey Farmdale/Sangamon Geosol.

Qps1b - Thick Loess and Intercalated Eolian Sand (Peoria Formation — silt and/or sand facies) Generally 5 to 15 m (16-49 ft) of yellowish brown to gray, massive, noncalcar-
eous grading downward to calcareous silt loam and intercalated fine to medium, well sorted, sand. Overlies massive, fractured, loamy glacial till of the Wolf Creek or Alburnett
formations with or without intervening clayey Farmdale-Sangamon Geosol.

Qps2 - Eolian Sand and Intercalated Silt (Peoria Formation - sand facies) Generally 5 to 15 m (16-49 ft) of yellowish brown to gray, moderately to well-stratified noncalcare-
ous or calcareous, fine to medium, well-sorted, eolian sand. May contain interbeds of yellowish brown to gray, massive, silt loam loess. This unit may form large dunes in river
valleys or the upland landscape. Overlies eroded, massive, fractured, loamy glacial till of the Wolf Creek or Alburnett formations or fractured Devonian-age carbonate bedrock.

Qps6 - Eolian Dunes and Sand Sheets Shallow to Glacial Till (Peoria Formation - sand facies) Generally 2 to 4 m (7-14 ft) of yellowish brown, massive to well-stratified,
noncalcareous, fine to medium, well-sorted feldspathic quartz sand. Overlies pebbly loam erosion surface sediment which, in turn, overlies eroded massive, jointed, firm, loamy
glacial till of the Wolf Creek or Alburnett formations.

Qnw2 - Sand and Gravel (Noah Creek Formation) Generally 2 to 10 m (6-33 ft) of yellowish brown to gray, poorly to well-sorted, massive to well stratified, coarse to fine feld-
spathic quartz sand, pebbly sand and gravel with few intervening layers of silty clay. A thin mantle of loess, reworked loess or fine-grained alluvium may be present. This unit
includes silty colluvial deposits derived from the adjacent map units. This unit also encompasses “pre-Gunder Member” deposits that accumulated in low-relief stream valleys.
Seasonal high water table and some potential for flooding.

Qnw3 - Sand and Gravel Shallow to Bedrock (Noah Creek Formation) Variable thickness of 1 to 6 m (3-20 ft) of yellowish brown to gray, poorly to well-sorted, massive to
well-stratified, coarse to fine feldspathic quartz sand, pebbly sand and gravel. May be overlain by up to 3 m (10 ft) of silty alluvial material. In places, this unit can be mantled
with fine to medium, well-sorted feldspathic quartz sand derived from wind reworking of the alluvium. Fractured carbonate bedrock is less than 6 m (20 ft) below the land sur-
face. The unit encompasses deposits that accumulated in river and stream valleys during the late Wisconsin.

Qnw - Sand and Gravel (Noah Creek Formation) Variable thickness of 3 m (10 ft) to more than 30 m (100 ft) of yellowish brown to gray, poorly to well-sorted, massive to
well-stratified, coarse to fine feldspathic quartz sand, pebbly sand and gravel. In places, mantled with 1 to 3 m (3-10 ft) of fine to medium, well-sorted sand derived from wind
reworking of the alluvium. This unit encompasses deposits that accumulated in the Cedar and Iowa river valleys during the Wisconsin Episode.

Qnw T2 - Sand and Gravel (Noah Creek Formation) Up to 28 m (93 ft) of yellowish brown to gray, poorly to well-sorted, massive to well-stratified, coarse to fine feldspathic
quartz sand, pebbly sand and gravel. In the map area, this unit overlies Devonian carbonate bedrock or the Wolf Creek or Alburnett formations. This unit encompasses outwash
deposits that accumulated in valleys during the Wisconsin Episode in the Cedar River valley. This unit represents the younger, lower terrace and generally sits 7 m (23 ft) above
the modern channel.

Qnw T1 - Sand and Gravel (Noah Creek Formation) Up to 30 m (100 ft) of yellowish brown to gray, poorly to well-sorted, massive to well-stratified, coarse to fine feldspathic
quartz sand, pebbly sand and gravel. In the map area, this unit overlies Devonian carbonate bedrock or the Wolf Creek or Alburnett formations. This unit encompasses outwash
deposits that accumulated in valleys during the Wisconsin Episode in the Cedar River valley. This unit represents the older, higher terrace and generally sits 3 m (10 ft) above
the lower terrace and 10 m (33 ft) above the modern channel.

Qwa2 - Loamy and Sandy Sediment Shallow to Glacial Till (Unnamed erosion surface sediment) Generally 2 to 8 m (6-26 ft) of yellowish brown to gray, massive to weak-
ly-stratified, well to poorly-sorted loamy, sandy and silty lowan Erosion Surface sediment. Map unit includes some areas mantled with less than 2 m (7 ft) of Peoria Formation
materials (loess and eolian sand). Overlies massive, fractured, firm, glacial till of the Wolf Creek and Alburnett formations. Seasonal high water table may occur in this map unit.

PRE-ILLINOIS EPISODE

Qwa3 - Glacial Till (Wolf Creek or Alburnett formations) - Generally 3 to 15 m (10-50 ft) but can be more than 73 m thick (240 ft) within the bedrock valley in the southeast
part of the mapping area. This mapping unit consists of very dense, massive, fractured, clay loam glacial till of the Wolf Creek or Alburnett formations. This mapping unit
can be overlain by unnamed erosion surface sediments, colluvium, outwash, loess, eolian sand, or alluvium. This unit may include >10 m (33 ft) Pre-Illinoian sand and gravel
bodies at depth.

OTHER MAPPING UNITS

Qbr - Loamy Sediments Shallow to Dolostone, Limestone, and Shale (DeForest, Peoria, Noah Creek, Wolf Creek, and Alburnett formations) 1 to 2 m (3-7 ft) of yellowish
brown to gray, massive to weakly-stratified, well to poorly-sorted loamy, sandy and silty sediments that overlie the Devonian bedrock surface. All areas of bedrock outcrop or
shallow to bedrock soils are shown in red on the map. For detailed description of bedrock units see the bedrock maps of the Vinton and Center Point NW 7.5’ quadrangles (Lui
etal. 2019 a,b.)

Qpq - Pits and Quarries - Sand and gravel pits and rock quarries. Extent mapped as shown on the county soil survey and as identified on aerial imagery.
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