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lowan Surface

Sheldon Creek Till Plain

Pre-lllinoian Till Plain

Shallow Rock

Episode

Series
System

Alluvium

Qo

Qal

Qallt

Qalit

Qallt
Qalit

Qal

Qalb

Hudson

Holocene

Eolian
and
Colluvium

Qe

Qnw2

Hudson and
Wisconsin

Qps1

Outwash

Qnw

and
Glacial

Erosion Surface

Qsc2

Qsc*

Qwa2

Qwa3*

Bedrock

Kd*

Dsr*

Dlgc*

Dcv*

Dlc*

Dpr*

Dsp*

*units only shown on the cross-section

Wisconsin

Pre-lllinois

Quaternary

Pleistocene

Cretaceous

Devonian

GEOLOGIC CROSS-SECTION A-A’

Cedar River

W55745

W33637

Qpsl

Qsc
Qnw2

al

W77916

Qsc2

O
o

Qwas3

W74634
W50389

SC

Little Cedar River

W21763

Q
L

Qwa3

Qo

Qal

Qalb

Qallt

Qalit

Qe

Qnw2

Qps1

Qnw

Qsc2

Qsc

Qwa2

Qwa3

Kd

Dsr

Dlgc

Dcv

Dlc

Dpr

Dsp

W77900

Qwa2

W77974
W20148

LEGEND
CENOZOIC

QUATERNARY SYSTEM
HUDSON EPISODE

Qo - Depressons (DeForest Formation WodenMember)- Generaly 2.5 to 6 m (8-20 ft) of blackto very dak gray, calcareousmudk, peatand silty clay loam
colluvium and orgarc sedimetsin drainedand undranedclosedand semicloseddepressiongOverliesgray, calcareousioamdiamicton (Sheldon Ceek,Wolf Creek,
or Alburnett formaions) or Noah Creek Formationsard and gravel Associatel with low relief featurestha ocaipy depressionsrd low sagson the landsape.
Supports wetland/egetatiorard can be permanetly covaed bywater High water table.

Qal - Alluvium (DeForestFormation Undifferentated)- Variable thicknessof lessthan1 to 5 m (3-16 ft) of very dark gray to brown, noncalcareasito calcareous,
massiveto straified silty clay loam,clay loam,loamto sardy loamalluvium ard colluvium in streamvalleys, on hillslopesandin closeddepressiondMay overlie the
Noah Creek,SheldonCreek,Wolf Creek,or Alburnet formatians; fracturedDevoniancatbonde bedrockor Cretaceousandstane or mudstme. Asscciated with low-
relief modernfloodplan, closeddepessions,moderndrainagewgs or toesbpe positionson the lands@ape Seasonahigh water table and potential for frequent
flooding.

Qalb - Alluvium Shallow to Bedrock (DeForest Formation Undfferentiated) - Variable thicknessof lessthan 1 to 5 m (3-16 ft) of very dark gray to brown,
nona@lcareous to calcareousradfied silty clay loam, clayiloam, loam to sady loam alluvium ad cdluvium in gream valéys, on hillslopesnd n closed depressia

May ovelie the NoahCreekFormatbon, Devonian cabonde bedrod, or Cretaceoudbedrok. Bedrod surfaceis within 5 m (16 ft) of theland surface Associatedwvith

low-relief modernflooddain, closeddepressionsnoderndranagewas or toesbpe positionson the landscge Seasonahigh watertable and patertial for frequent
flooding. This unit is too thin to be $1own on the cross-section where it intersectsthe Cedar River.

Qallt - Low Terr ace (DeFaestFormaion Canp Creekard RobertsCreekmembers} Variablethicknessof lessthan 1 to 5 m (3-16 ft) of very darkgrayto brown,
nonalcareousstratfied silty clay loam,loam, or clay loam Associatedwith the modernchannel belt of the Little Cedarand Wapspinicon river valleys and their
tributaries Overliesthe Noah Creek Formdion. Ocaupies the lowest position on the floodplan, i.e. modern chanel belts Seasonahigh water table ard frequent
flooding potetial. Along the Little Cedr Rver, thebedrocksurface may e within5 m (16 ft) of the surfae south of Stacyville

Qalit - Intermediate Terr ace (DeFaestFormation Canp Creek,Robers Creek,and Gunder members) Variable thicknessof lessthan 1 to 5 m (3-16 ft) of very
dak grayto brown, noncal@reousstratified silty clay loamto loamthat oveties the NoahCreekFormation.Occupieslow terraceposition Seasoriahigh watertable
ard frequemn flooding potatial.

HUDSON and WISCONSIN EPISODES

Qe - SandDunesand Sand Sheets (PeoriaFormation sard fades) - Generaly lessthan3 m (10 ft) of yellowishbrown, massive calcareousoamy sard to fine sard.
It may overie yellowishbrown coarsegrainedsand and gravel (Noah CreekFormation),or it may overlie yellowish to grayish brown, ustally calcareousstraified
loamto silt loamto sardy loamdiamicton (SheldonCreek,Wolf Creek, or Alburnettformaions) Ustally restrictedto a narrow bet alongmajorriver valley bottoms,
adacen uplands,or may occuas sad gringers or dines ovelying umamed erosion surfze loamy ediments

Qnw2 - Sand and Gravel (Noah CreekFormation)- 2 to 15 m (7-49 ft) of yellowish brownto gray, poorly to well sorted,massve to well stratified, coarseto fine
feldspahic quartz sard, petbly sandard gravelwith few interveninglayers of silty clay. Along manyvalleys a thin mantle of loess,reworked loess, or fine-grained
alluvium (Qal) may be present This unit includessilty colluvial depositsderivedfrom the adacentmap units. In placesthis unit is mantled with 1 to 3 m (3-10 ft) of
well soredfine to medium sard derivedfrom wind reworking of the alluvium This wnit encomassesieposis tha accunulated inlow-relief streamvalleys duringthe
Wisconsh and Hudsonepisales. Seamal high water &able al some poteral for flooding.

WISCONSIN EPISODE

Qpsl - Loessand Intercalated Eolian Sand (PeoriaFormation silt facies) - Geneally 2 to 5 m (7-16 ft) of yellowish brown to gray, massive,fractured,
nonalcareousggradng downwardto calcareoussit loam and intercal&ed fine to medum, well sorted,sard. Ovelies massive fractured, loamy glacial till of the
Sheldon Creek, Wolf Creek @dburnett formatims with or withou theintervening clayg Farmdale/SangamdBeosd. Nearthe towrs of OsageandMitchell, this unit
may be signitantly thinner (less tha2 m 7 ft) and overlie fracturedDevaian caborate berock.

Qnw - Sandand Gravd (NoahCreekFormation)- Generaly lessthan10 m (33 ft), but theremay be significantly thinner coarsegraineddeposis in smallerstream
valleys Yellowish brown to gray, poorly to well sorted,massve to well straified, coarseto fine feldspahic quartz sand, petbly sad and gravel Overlies middle
Wisconsi-age SheldonCreek Formationdiamicton or Prelllinois Espisale diamicton of the Wolf Creek or Alburnettformations This unit encompassesutwas
depositgha acaimulatedin valley trainsduring the Wiscons Episade.

Qnw3 - Sand and Gravel Shdlow to Bedrock (Noah Creek Formation)- 1 to 3 m (3-10 ft) of yellowish brown to gray, poorly to well sorted massiveto well
stratfied, coarseto fine feldspahic quartzsand, pebbly sandand gravel May be overlain by up to 2 m (7 ft) of silty aluvial material In placesmartled with fine to
mediumwell sortedfeldspahic quartz sard derived from wind reworking of the alluvium Fractured Devonan cabonde bedrodk or Creta&eoussandstane arnd
mudstoneis lessthan 5 m (16 ft) belowthe landsurfece. The unit ercompssesdepositgha acaimulatedin river ard streamvalleys during the late Wisconsn aswell
as exhumedhiddle WisconsinSheldm Creek Formation marials ad/or Pre-1llinois Efgsodedepositof the Wdf Creek andAlburnettformations.

Qsc2- Loamy SedimentsShallow to Gladal Till (Unnamel erosionsurfacesediment) 1 to 6 m (3-20 ft) of yellowish brownto gray, massiveto weakly stratified,

well to poorly sortedloany, sardy and silty erosionsurfacesedment Map unit includessomeareasmantled with lessthan 1 m (3 ft) of PeoriaFormatim (silt or sand

facies);this is espeailly commonbetveenthe Cedarand Little Cedarrivers Formedin and often overliesmassive fractured slightly firm glacialtill of the Sheldon
CreekFormation This unit may be absentin isolatedareasat lower elevation westof the Little CedarRiver, is absenin the mosteasern portion of Mitchell County,
ard may be inermittert eas of the Little Cedar Rer.

Qsc3- Loamy and Sandy SedimentShallow to Rock (Unnamederosionsurface sediment) Generaly 1 to 6 m (3-20 ft) of yellowish brown to gray, massiveto
weakly stratified, well to poorly sortedloamy, sandyandsilty erosionsurfacesedimentMap unit includessame areasmartled with lessthan 3 m (10 ft) of Peoria
Formationsand fades (eolian sad). Forned in $ieldonCreek Formation wmterials ad overlies fractured Devcem cabonde bedrok.

Qsc- Glacial Till (SheldonCreek Femation- Undifferentiated)- Generaly 3 to15 m (1049 ft) of yellowish brown to grg, calcareous, fauredto massive clayhm;
atdepth this urit can be variably texturedard contain signfi cant send and gravé bodieswith a thicknessgeneraly ranging from 2 to 8 m (7-26 ft). Theupper3to 6 m
(10-20ft) may be periglacially altered This unit overliesPre-1llinois diamicton, Devonian carboratebedro& or Cretaceousandstoneand mudstaneand isonly showvn
on the crossection. Thisunit may be abseérin isolated aread dower elevation west of theLittle Cedar River, is abseim the most eastern gmn of Mitchell County
ard may be inermittent eas of the Little Cedar Rer.

Qwaz2 - Loamy and Sandy SedimentShallow to Gladal Till (Unnamed erosiosurfa@ sediment) Geneally 1 to 6 m (3-20ft) of yellowish brown to gray, massive
to weakly stratified well to poorly sorted loamy, sandyandsilty erosionsurfacesedimen Map unit includessomeareasmantledwith lessthantwo metersof Peoiia

Formation materials(loessandeoliansard). Overliesmassivefractured,firm glacialtill of the Wolf Creek ard Alburnettformations. Seasonahigh watertable may

occurin this map unit.

PRE-IL LINOIS E PISODE

Qwag3 - Glacial Till (Wolf Creek or Alburnett form#ions)- Geneally 3 to 12 m {0-39 ft), but canbe asthick as 1® m (B30 ft) within the promnentbedrock vallg in

the easterrpartof the mgoping area Map unit conssts of very densemassivefractured,Joamyglacialtill of the Wolf Creek or Alburnettformaions Significant sard

ard gravel bodiesup to 14 m (45 ft) in thicknessare presentwithin this magping unit and often ocaur in the baseof the bedro& chamel in the easterrmportion of

Mitchell County This maping wit canbe buriecby glacial sediments (8ldon Creek-ormation), mnamed erosion suréa sedimentdoess o aluvium andis shown
only on he crosssection

OTHER MAPPING UNITS

Qbr - Loamy SedimentsShallow to Dolomite, Limestone,Shale and Sandstone (DeFaest,NoahCree, SheldonCreek,Wolf Creek, and Alburnettformaions)- 1
to 2 m (37 ft) of yellowish brown togray, massive taveakly stratifiel, wel to pooty sorted bamy,sandy andiky alluvial sediments tht overliethe Middle to Upper
Devonianor “Mid” Cretaeousbedock surface All areasof bedrockoutcrop or shallowto bedrocksoils are shownin red on the map regardles of the bedrok
mapping unit. Bedrockunits are shom onthe crosssectionand may bedentfied on the belrockmap of Mitchel Courty with the following descripbns:

MESOZOIC
CRETACEOUS SYSTEM

Kd - Sandstone Mudstone,and Siderite Pellets (Dako&/Windrow Famation)“Mi d”-CretaceousThis mgp unit occursaserosional otliers inthenorthernhalf of the
mapping area. The formt#on consids of a variety of lihologies ncluding quartzarente, non-calcareoustsale ad nmudstane, ad chertpelble conglomerate; witlesser
amountsof sideriteocaurring asgrarulesandpellets. Commanly reddis, athoudh yellow, green white, gry, and brownareobservedoth in well cutingsand outcrop
Sardstaneard conglomeratdithologiesdisplayiron, pyrite, goethite and chertcementéion. Typically identifiedin well cutiings,althoudh outcropshave beenidertified
in ‘overburden’piles of onelimestore quarrywithin the courty. Two know sandand gravelpits located alongthe northernboundary of the mappng areaaremining
sardstme am canglomerate from thisinit. The thickness of tfs wnit is variable, usally less tharl2 m @0 f), athoudh doserved p to27 m (9 ft) within the maping
area.

PALEOZOIC
DEVONIAN SYSTEM

Dsr - Limestone,Dolomite, and Shale (Shell Rock Formatia) Upper Devonian.This map unit formsthe bedock surfacein the sotthwesterncorrer of the mapping
area,usally with athicknessbetween 2 and 20 m (6-65 ft). The unit is characterizedy fossiliferouslimestone dolomitic limestoneand dolomite,with somegray to
light greenshale and/or argillaceouscarbonates Layers contining abundant subsphercal and digitate sromatgoroidscommorly occurin the lower patt of the unit.
Brachiopods, bryaoanscorals,and ainoidsareakbundart in someintervals,especiallyin the upperpart of the unit. Outcropsof this unit areonly fourd alongportions
of RockCreek ad in afew quarries lang RockCreek.

Digc - Dolomite, Limestone,and Shale (Lithograph City Formation)Middle to Upper Devonian This map unit representshe majority of the bedrock surfacein the
mayping areareating amaximumthicknessof 32 m (105 ft). This wnit consigs of dolomiteand dolomitic limestone, paially charaterizedby interbedsof laminaed,
lithographic and sub-lithographic limestone and dolomitic limestone, in part argillaceous with minor shale. “Birdseye”, vugs, and calcite vugfills arecommon with
some lgers heavy bioturbated.Sorre layers are locayl brecciatedOacasonal ntervals of foskferous and gromatoporai-rich cabondes arepresentn the limestone
facies withthe lower dolomiticpart echibiting atundant bradiopod moldsOutcrops of his map unit are pimarily found alorg the mgor river valleys ard tributaries n
the westernwo-thirds ofthe maping areaMost ofthequarries withn the majping areaare mning tis unit.

Dcv - Limestoneand Dolomite (Coralville Famation)Middle Devonia. This mapunit is between 12nd 20 m (40-70 ft) thick in the mapping areagenerdly thinning
to the northwest. Thisunit isdominated by dolomite and dolomitic limestone; in part, laminated, argillaceous, and bioturbated with occasional sub-lithographic limestone.
Prominentbrecda zonesocaur in the upper part of the unit. Brachiopods, echinodermdebris ard coralsusteally occurin the limestonefaciesand asfossil moldsin the
dolomite faciesn the lower part of e urit. Sparse outcrps @nbe found dong partsof theCedarard Little Cedhr riversand theirtributary creeks.

Dlc - Dolomite, Limestone,and Shde (Little Cedar~ormation)Middle Devonian. This mgp unit canbeup to 37 m (120ft) thick and is dominatedby slightly argillaceous
to argillaceousiolomiteard dolomitic limestone usually vuggy andpatially laminaedand/or cherty, with amoderatey contiruousshaleunit ocaurring within the upper
half of theformaion. Brachiopad and crinoid fossil moldsarecommonin the dolomitefaciesthroughaut this unit with occasional phosphaic fossiliferousunits ocaurring
in thelimegonefadesin thelower portion. This unit ocaursat the bedro& surface within moderae bedrockvall eys andalongthe shoutlersof deepbedrockvalleysin
the mapping area.
Dpr - Dolomite and Limestone (PiniconRidgeFormation)Middle Devonian.This map unit rangesrom 9 to 15 m (30-50 ft) in thicknessand consstsof unfossiliferous
dolomiteard limestmewith minorshde. Thisunit displaysavarietyof texturesandcomposiionsincludinglaminaed,pyritic, sardy, and cherty.Thisunit is chaaderized
throughoutthe mgpping areaby being heavily brecciatedmixing all lithologies.The unit ocaurs a the bedrock surfacewithin the prominentbedrok valley alongthe
eastern margiof the maping area.
Dsp- Dolomite (Spillvill e Formation)Middle Devonian. This map unit readesa maximum thicknessof approximately 24 m (80 ft) ard is dominatedby mediumto thick
beddeddolomite,commonlyvuggy with calcite vug fills and scatteredto abundant fossil molds. Sporadc fossiliferouslimestme units havebeen observedThe basal
unit, wherepresent, is variably sandy,shaly,and/or conglomeraticwith reworkedOrdovician chertclasts This formatian only occursat the bedro& surfacewithin the
core of the pronmientbedro& valley along the eastemmargn of he maping area.

OTHER FEATURES

Qpq - Pits and Quarri es- Sand ard grave pits and rock quarries.Extert mappedas $iown inthe county soil surve andasidentfied on aerialimagery.

Roads- with corresponihg highway symbols

Water bodies- Rivers,lakes,ard snall pords Extent mgppedas siown n thecounty soil surve.
Incorporated city boundary

New drill holesfor this map project
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Intr oduction to the Surficial Geologic Map of Mitchell County, lowa

Mitchell Couny is locatedin north-centrallowa on the Wisconsinagelowan Surfae (IS) landform region (Prior and
Kohrt, 2006) The map area is dominatedby unnamedloany sedimats (IS mateials) of variable thicknessoverlying
Wisconsinage SheldonCreek Formationglacial sedimentsPrelllinoian age glacial sediments,or shalbw rock. Significant
areasof bedrockoutcropor areaswith lessthan5 m (16 ft) of loamy material over rock ae present, espeially along Rock
Creek,the Ceda River and its tributaries,and portions of Burr Oak Creek and the Little Cedar River. The thickness of
Quaternay depositan Mitchell Counly is highly variable asthey are typically lessthan15 m (50 ft) in the westernpart of the
couny and rech a naximum thickness of 100 m (330 ft) in a lbeck valley on tre eastm side ofMitchell Count.

Calvin (1902)describedandmappedhe Quatenary andPaleozoidedrok geology of Mitchell County. He notedthe
extremevariability of the till units, the presencef significant sandandgravel bodies,andalsoa relatively thick loessunit in
the southerrpart of the county. Statewia bedock geologic mapsby Hershey (1969),andmostrecently by Witzkeandothe's
(2010),illustratethe improvedunderstandig of the complexdistribuion of geolayic units at the bedrocksurfaceacrossorth-
centrallowa, including Mitchell County. Previaus surficial geolagic mgpping compleed as part of the STATEMAP program
in Mitchell Count includesSurficial Geolayy of the Osage Quadangle (TassierSurineetal., 2014a), Surficial Geolqy of the
St. Ansga Quadramle (TassiefSurineet al., 2014b), and Surficial Geolgyy of the New HavenQuadrargle (Kerr et al., 2015)
Mapping adja@nt to the projectarea includesSurficial Geology of Worth County, lowa (Quadeet al., 2012 and Sufficial
Geolog of CerroGordoCounty, lowa(TassieSurine et al., 2015)

lowa has arich andconplex Quaérnal geologic history purctuated ly atleast aven griods ofglaciation betwen 2.6
million and 500,000years ago (Boellstorff, 1978a,b;Hallberg, 1980, 1986) In the map area, Prelllinois Episodeglacial
depositsand associateduried soils may be overlain by much younger Wisconsirage materials,dating from approximatey
40,000to 26,000yeas beforepresent In lowa,theseglacial depositsare formally recaynizedasthe SheldonCreekFormation
(Bettiset al., 1996; Bettis, 1997)andin earlier literature are referred to asthe “Tazewell till” (Ruke, 1950) The mostrecert
glacial advarce of the Des MoinesLobe did not extendinto Mitchell County, butits influenceis evidentin the developmenof
river valleys and priglacial alteration of the larfdrms

Resultsfrom this mappingproject and othess in Worth and Cerro Gordo countiesindicate that the SheldonCreek
glacial mateials extend much farther east than were previousy mappel. The Little Cedar River is thought to geneally
repregntanice margind positionrelatedto middle Wisconsinor ealier glaciation The geomety of the river, differencesin
drainaye patternand density on the east and west sidesof the Little CedarRiver, and significant differencesin geologic
materials hag ledto this conclusionThe SheldonCreekFormation is preent west otheLittle Cedar River except in isolad
low-lying lands@pe postions whereit hasbeeneroded,and extendsfour to five miles eastof the Little Ceda River near
Stagyville. Extensivesandandgrawel depositswithin the uppertill packae in the centraland southeasterpart of the county
may representeithe outwash depositsassociatd with the advarte of the SheldonCreek or colluvial depositsrelatedto
downcutting of the lowan Surface Thes sandbodiesand the preence of overlying weahered till make it difficult to
absolutey differentiate stratigaphic units and coplicate establishingn exact icenarginal position

A periodof intensecold occured during the Wisconsinfull glacial episodefrom 21,000to 16,5 yearsago (Bettis,
1989) This cold episodeand ensuinguplanderosionled to the developmenof the distinctive landorm recagnizedasthe IS
(Prior, 1976) A periglecial environmentprevaiked during this period with intensivefreezethaw action, solifluction, strong
winds, anda hostof otherperiglacial processs (Walters,1996) As a reallt, surfacesoils wereremovedfrom the IS andthe
SheldonCreekandPrelllinois till surfaces weresignificantly eroded Thick packayesof stratifiedloany andsand sedimeis
locatedlow in the uplandlandscapendadjacentto streamsareremmantsof solifluction lobesassociatedvith the formationof
thelS. Thesematerialscanbe foundalongthe Little CedarRiver andits tributariesthe Wapsipinican River rearMclntire,ard
portionsof Otter, GooseRock, and Springreeksin southwest Mitchell Qanty.

Surficial deposits in the map arae composeaf six formations: DeFowt, Noah Creek, Pea, Sheldon Creek, Wolf
Creek,and Alburnett formations,as well asunnamed erosionsurface sedments Hudsonage deposits associatedvith fine-
grainedalluvial, organig andcolluvial sedimentsncludethe DeFaestFormationwhich is subdivdedinto the CampCreek,
RobertsCreek,Gunde, Corrington,Flack, andWodenmembersThe Noah Creek Formationincludescoasesandandgravel
associatedvith outwashfrom the Des Moines Lobe,aswell ascoaseto finer grainedfluvial depositsassociatedvith local
streamandriver valleys. Unnamederosionsurface sedimentconsistof reworkedtill andslopewas depositsassociatedvith
periglacial activity during the Wisconsinice advance Areasof Peaia Formation eolian materiat are preent southeasof
Osae andintermittently mantlemostothermappng units SheldonCreekFormationglacial depogs are undifferentiaéd and
occurin northwestand north-cential lowa The maximumextent of thesedepositsis still not fully undestood,but geneally
coincideswith the position of the Little CedarRiver in Mitchell Count. Westof the Little CedarRiver the predominantill
unit is the SheldonCreekFormationandto the eastPrelllinoian till is exposedat the surfae. Prelllinoian glacialdepositsn
lowa consistof two formations: the younger Wolf CreekFormationandthe Alburnett Formation The Wolf CreekFormation
is divided into the Winthrop, Aurora, and Hickory Hills membergoldestto youngest) The Alburnett Formationconsistsof
severaltundifferentiated members.

Four bedrak mappingunits (Cretaceoudakoa/Windrow Formation; Devonian Shell Rod, LithographCity, and
Coralville formations)are exposedat the surface in Mitchell Couny, with the Lithograph City and Coralville formatiors
comprising most othe outcrop in themaparea Bedrockoutcrops ocuralong mostiversandcreeks in the vesern half of the
count andoccasionaly alongthe Little CedarRiver More than100 rock outcropsincluding quaries are located in the map
areaand were investigatedin the field. The Devonian rocks are domimated by carbonatesvarying betweenlimestoneard
dolomite, accompaniedvith minor shale The Cretaceoudakota/WindrowFormation is chaacterizedas a reddish shaly
sandstone with sideritespets.
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