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CENOZOIC

QUATERNARY SYSTEM

Qu - Undiff erentiated Unconsolidated Sediment Consistsof loamy soils devdopedin loess,glacial till, ard colluvium of variablethickness,and alluvial clay, silt, sand ard
gravd. Thetotal thickness of the Quateainy deposits varies beten 0 ad 14 m (645 ft) throughott much of the mappng area, bucan be as mutas 1M m (3 ft) thick within
theprominert bedrockvalley in the easterpartof the mgping areaThis unit is shown only on the crossecion, noton the map

MESOZOIC
CRETACEOUS SYSTEM

Kd - Sandsbne,Mudstone, and Siderite Pellets (DakotaWindrow Formation) “Mi d”-CretaceousThis map unit ocairsaserosionaloutliers in the northernhalf of the maping
area. Thedrmation conists of a vaety of lithologiesincluding quartz aenite, noncalcareous shale andudstane, am chertpebble conglomeratejith lesse amounts of sideri
occurrng asgrarulesard pellets Commonlyreddish althoughyellow, green,white, gray, ard brownareobsewvedboh inwell cutingsand outcrop. Sardstoneand conglomerat
lithologiesdisplay iron, pyrite, goethte, and chertcementtion. Typically identfied in well cuttings,althaughtwo sandand gravelpits locaed alongthe northernboundary of the
courty provided the only presumedbutcropsof this mg unit. Possble residwm of this unit wasidentfied in the ‘overburden’ piles of one limestonequarry locatedin the
northeatern m@rt ofthe mapping area The thckness ofhis unit is varieble, usally less tlan12 m (40 ft), althoudh observedn one wellto be asmuchas Z m (90 ft) thick.

PALEOZOIC

DEVONIAN SYSTEM

Dsr - Limestone, Dobmite, and Shale(Shell Rock Brmation) Upper Deanian. This m@ wnit forms the bedrock suida in he southwestern cornef the mapmg area, usally
with athicknesshetween 2 and 20 m (6-65 ft). The unit is charaterizedby fossiliferouslimestone dolomitic limestoneard dolomite,with somegrayto light greenshaleard/ol
argillaceouscarbonges.Layerscontaning abundant sub-spherical anddigitate stromat@oroidscommonlyoccurin the lower partof the unit. Brachiopods, bryaoanscorals,anc
crinoids are abndant in some intervia, especial in the upper paiof theunit. Outrops of this nit within the majing areaare ony found along portions of Rock Creekdin &
few quarries alongRock Creek.

Dlgc - Dolomite, Limestone, and Shle (LithographCity Formation) Mddle to Upper DevoniartThis mapunit represents the fjaaity of the bedrock surfae inthe majping aree
reachihg a maximum thicknessof 32 m (105ft). This unit congsts of dolomiteanddolomitic limestone partially charaterized by interbedsof laminaed, lithograpfic and sub-
lithograghic limestoneand dolomitc limestone,in part argillaceouswith minor shale.“Birdseye” structures,vugs, and calcite vugills are common,with somelayers heavily
bioturbated Somelayers are locally breccided. Ocaasimal intervals of fossiliferousand stromat@oroidrich carboratesare presentin the limestone facieswith the lowei
dolomitic partexhbiting abundant bractiopod molds. Outcropsof this mgp unit are primarily found alongthe majorriver vall eys andtributariesin the westerntwo-thirds of the
mayping areaMog of the quarriesin the cainty are minngthis unit.

Dcv - Limestone and Dolomite (Coralville Formation) Middle Devonian This mgp unit is between 12 ard 20 m (40-70 ft) thick in the mgpping area, generaly thinning to the
northwest.This unit is dominatel by dolomite ard dolomitic limestoneijn part, laminated, argillaceus,ard bioturbaed with occasonal sub-lithogaphic limestone Prominett
brecca zonesoccurin the upperpat of the unit. Brachiopods echnodermdebris,and coralsustally occurin thelimestonefaciesandasfossil moldsin the dolomitefaciesin the
lower part of heunit. Sparse outropscan be fourd along farts ofthe Celarard Little Cedar ivers am theirtributary creeks.

Dlc - Dolomite, Limestone, and Shale (Little CedarFormation)Middle Devonian.This mgp unit canbe up to 37 m (120 ft) thick and is dominated by slightly argillaceouso
argillaceougdolomite ard dolomitic limestonepstally vuggy andparially laminatedand/or cherty. A moderatef continuaus shaleunit, usually 3 to 6 m (10-20 ft) thick, occurs
within the upper half of the formatian. Brachiopod and crinoid fossil moldsarecomman in the dolomitefades throughou this unit wit h occasonal phogphatic fossliferous units
occurring in thelimestonefaciesin the lower portion. This unit ocaurs at the bedrocksurfacewithin moderatebedrockvalleys andalongthe shouldersof deepbedrockvalleys ir
the maping area.

Dpr - Dolomite and Limestone(Pinicon Rdge Famation) Mddle Devonian. Tis ma unit ranges from 9 to 16 (30-50 ft) in thickness ad conssts of unfossiliferous dolomi
ard limestonewith minor shale.This unit is typically unfossiliferousanddisplaysa variety of texturesandcompsitiors including laminaed, pyritic, sardy, and cherty. This unit
is charaterizedthroughait the magping areaby beingheavily brecciated, mixingll lithologies.The unit ocaurs at the bedrocksuface within the prominent bedrockalley along
the eastermargn of the maping area.

Dsp - Dolomite (Spillvill e Formatior) Middle Devonian. This map urit reachesa maximum thicknessof approximately24 m (80 ft) ard is domnaed by mediumto thick bedded
dolomite,commonlyvuggy with caldte vugfills and saatteredto abundant fossil molds. Sporadc fossiliferouslimestoneunits havebeenobseved. The basalunit, where presen
is variably sandy,shaly,and/orconglomeratiavith reworked Ordovicianchertclasts.This formaion only occuss at the bedro surfacewithin the coreof the prominentbedro&
valley along the easternarginof themgpping area.
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Introduction to the Bedrock Geologic Map of Mitchell County, lowa

Mitchell Couny is located in north-centrallowawithin theWisconsinagel owanSurfae landformregior
(Prior, 1991;Prior andKohrt, 2006) This area has beensubjectedto multiple periodsof Quaernay glaciation
and subaeal erosion pruiding a elatively low-relief terrain with modeatdy incised dainage \alleys.

Theland surface of Mitchell Couny is mostly coveredby Quaternay deposits The gereralthicknessof
undifferentided Quatenary materialsis variable, ranging from 0 to 14 m (0-45 ft). Howeer, seweral prominen
bedrockvalleys existwithin the mappingareawith the thickestaccumulatiorof Quaternay mateials, up to 10X
m (330ft), lying within a north-southtrendirg valley in the southeast® portion of the mappirg area Shallow
bedrockinformation from the soil survey of Mitchell Couny (Voy and Highland, 1975) and unpublishe
historical recads in the lowa Geologial Survey (IGS) archiveswere used for identifying potental bedrocl
outcroplocationsduring field mappirg activities. Bedrock outaops exist primarily along the Cedar and Little
Cedarrivers and their tributary creeks,exposingbedrockof the Shell Rock, Lithograph City, and Coralville
formations, prinarily in the westrn twothirds ofthe mappig area. Subsufaceinformation wasmostly derivec
from the analysis of watea well cuttingsamplesand oneresearchcore reposted atthe IGS Oakdalerock library.
More than900 well recordswere studiedwith 665 from within Mitchell Couny. A total of 322 lithologic strig
logs exist for Mitchell County, mary of which were addedas part of this mappingproject Lithologic anc
stratigaphicinformationfrom thesesamplesarestoredin theonline GEOSAM databas of the|GS In additior
to waterwell recads, bedrock stratigaphicinformationfrom two sandandgrawel pits, 13 quarriesandover 9(
outcrops wee utilized for this mapping prage

Paleogagraphially, themappngareais within thenorthernportion ofthe DevonianlowaBasin,aregior
of thickenedshelf carbaate and shalethat was depositedrom the late Eifelian throughealy Frasnianstag
(Witzkeetal., 1988) Middleandlower Uppea Devonianrocksform themgor bedrocksurface andupperbedrak
aquifersin this area The hydrogeolagy of Floyd and Mitchell countieshas beenwell studied(eg., Libra an
Hallberg, 1985andLibraetal., 1994) Dueto its stratigaphiccompletenessijch fossilfauna,andhydrogeolagic
significarce, the stratigraphy and depositionalenvironmentf the Devonan lowa Basinhawe beenintensivey
studied(e.qg.,Calvin, 1902;Belanski,1927,1928;Koch, 1970) More recert valuablegeolayic andstratigraphit
studiesof this basininclude Witzke andBunker (1984ard 1985, Anderson (1984),Bunker andothers(1986)
Witzke and others (1988pay and othes (1992) Bunker(1995), andGroves and others (2008

Statewidebedrockgeolayic mapsby Hershey (1969), and mostrecenty by Witzkeand others(2010)
illustratetheimproved understandig of the comgdex distribuion of geolajic unitsatthe bedrocksuface acros:
north-cential lowa, including Mitchell County. Additional mappingefforts in north-central lowa have beer
conductedby the IGS underthe STATEMAP progam since 209, typically startirg with 1:24,000 scal
guadragle mapsand ending with 1:100,000scalecounty maps Bedrock geolayic mapsof north-centrallowe
havebeen completedfor Bremer County (McKay et al., 2010), Worth Couny (Liu et al., 2012), Black Hawl
County (Rowdenetal., 2013), andCero Gordo Couny (Liu etal.,2015) Resultfrom thesestudies providedar
important stratigaphic famework fo this bedrok geolaic map

Sevenbedrockformations comprisethe bedrocksurfae of Mitchell County (in as@nding orden: the
DevonianSpillville, Pinicon Ridge, Little Cedar,Coralville, Lithograph City, Shell Rock, andthe Cretaceot
Dakota/Windrow The Devonianbedrak stratigraphic nomenclatve and correltion for this map follows tha
establishedby Witzkeandotherg(1988) Thegeneal lithologic featuesandthicknessof eachmapunit areshowr
in the StratigaphicColumnanddesribedin the Legendsectionof this map For a moredetaileddescriptionof
thelithologic unitsandfurtherdiscussiorof mappng methodolgies,pleaserefe to theaccomparning Sunmaty
Report
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The map and cross-section are based on interpretations of the best available information at the time of
mapping. Map interpretations are not a substitute for detailed site specific studies.
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