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CENOZOIC

QUATERNARY SYSTEM

Qu - Undifferentiated Unconsolidated Sediment Consists of loamy soils developed in loess, glacial till, and colluvium of variable thickness, and alluvial clay, silt, sand, and
gravel. The total thickness of the Quaternary deposits varies between 0 and 14 m (0-45 ft) throughout much of the mapping area, but can be as much as 100 m (330 ft) thick within
the prominent bedrock valley in the eastern part of the mapping area. This unit is shown only on the cross-section, not on the map.

MESOZOIC
CRETACEOUS SYSTEM

Kd - Sandstone, Mudstone, and Siderite Pellets (Dakota/Windrow Formation) “Mid”-Cretaceous. This map unit occurs as erosional outliers in the northern half of the mapping
area. The formation consists of a variety of lithologies including quartz arenite, non-calcareous shale and mudstone, and chert-pebble conglomerate; with lesser amounts of siderite
occurring as granules and pellets. Commonly reddish, although yellow, green, white, gray, and brown are observed both in well cuttings and outcrop. Sandstone and conglomerate
lithologies display iron, pyrite, goethite, and chert cementation. Typically identified in well cuttings, although two sand and gravel pits located along the northern boundary of the
county provided the only presumed outcrops of this map unit. Possible residuum of this unit was identified in the ‘overburden’ piles of one limestone quarry located in the
northeastern part of the mapping area. The thickness of this unit is variable, usually less than 12 m (40 ft), although observed in one well to be as much as 27 m (90 ft) thick.

PALEOZOIC

DEVONIAN SYSTEM

Dsr - Limestone, Dolomite, and Shale (Shell Rock Formation) Upper Devonian. This map unit forms the bedrock surface in the southwestern corner of the mapping area, usually
with a thickness between 2 and 20 m (6-65 ft). The unit is characterized by fossiliferous limestone, dolomitic limestone and dolomite, with some gray to light green shale and/or
argillaceous carbonates. Layers containing abundant sub-spherical and digitate stromatoporoids commonly occur in the lower part of the unit. Brachiopods, bryozoans, corals, and
crinoids are abundant in some intervals, especially in the upper part of the unit. Outcrops of this unit within the mapping a rea are only found along portions of Rock Creek and in a
few quarries along Rock Creek.

Dlgc - Dolomite, Limestone, and Shale (Lithograph City Formation) Middle to Upper Devonian. This map unit represents the majority of the bedrock surface in the mapping area
reaching a maximum thickness of 32 m (105 ft). This unit consists of dolomite and dolomitic limestone, partially characterized by interbeds of laminated, lithographic and sub-
lithographic limestone and dolomitic limestone, in part argillaceous with minor shale. “Birdseye” structures, vugs, and calcite vug-fills are common, with some layers heavily
bioturbated. Some layers are locally brecciated. Occasional intervals of fossiliferous and stromatoporoid-rich carbonates are present in the limestone facies with the lower
dolomitic part exhibiting abundant brachiopod molds. Outcrops of this map unit are primarily found along the major river vall eys and tributaries in the western two-thirds of the
mapping area. Most of the quarries in the county are mining this unit.

Dcv - Limestone and Dolomite (Coralville Formation) Middle Devonian. This map unit is between 12 and 20 m (40-70 ft) thick in the mapping area, generally thinning to the
northwest. This unit is dominated by dolomite and dolomitic limestone; in part, laminated, argillaceous, and bioturbated with occasional sub-lithographic limestone. Prominent
breccia zones occur in the upper part of the unit. Brachiopods, echinoderm debris, and corals usually occur in the limestone facies and as fossil molds in the dolomite facies in the
lower part of the unit. Sparse outcrops can be found along parts of the Cedar and Little Cedar rivers and their tributary creeks.

Dlc - Dolomite, Limestone, and Shale (Little Cedar Formation) Middle Devonian. This map unit can be up to 37 m (120 ft) thick and is dominated by slightly argillaceous to
argillaceous dolomite and dolomitic limestone, usually vuggy and partially laminated and/or cherty. A moderately continuous shale unit, usually 3 to 6 m (10-20 ft) thick, occurs
within the upper half of the formation. Brachiopod and crinoid fossil molds are common in the dolomite facies throughout this unit with occasional phosphatic fossiliferous units
occurring in the limestone facies in the lower portion. This unit occurs at the bedrock surface within moderate bedrock valleys and along the shoulders of deep bedrock valleys in
the mapping area.

Dpr - Dolomite and Limestone (Pinicon Ridge Formation) Middle Devonian. This map unit ranges from 9 to 15 m (30-50 ft) in thickness and consists of unfossiliferous dolomite
and limestone with minor shale. This unit is typically unfossiliferous and displays a variety of textures and compositions including laminated, pyritic, sandy, and cherty. This unit
is characterized throughout the mapping area by being heavily brecciated, mixing all lithologies. The unit occurs at the bedrock surface within the prominent bedrock valley along
the eastern margin of the mapping area.

Dsp - Dolomite (Spillville Formation) Middle Devonian. This map unit reaches a maximum thickness of approximately 24 m (80 ft) and is dominated by medium to thick bedded
dolomite, commonly vuggy with calcite vug fills and scattered to abundant fossil molds. Sporadic fossiliferous limestone units have been observed. The basal unit, where present,
is variably sandy, shaly, and/or conglomeratic with reworked Ordovician chert clasts. This formation only occurs at the bedrock surface within the core of the prominent bedrock
valley along the eastern margin of the mapping area.

OTHER FEATURES
Bedrock outcrop g Fault — U is upthrown side, D is downthrown side
New drill holes for this map project —_—— = Fault - dotted where concealed, dashed where inferred
IGS GEOSAM data points- records available at www.iowageologicalsurvey.com —D— Roads — with corresponding highway symbols
Wells used for geologic cross-section —— - Incorporated city boundary
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Introduction to the Bedrock Geologic Map of Mitchell County, lowa

Mitchell County is located in north-central lowa within the Wisconsin-age lowan Surface landform region
(Prior, 1991; Prior and Kohrt, 2006). This area has been subjected to multiple periods of Quaternary glaciations
and subaerial erosion providing a relatively low-relief terrain with moderately incised drainage valleys.

The land surface of Mitchell County is mostly covered by Quaternary deposits The general thickness of
undifferentiated Quaternary materials is variable, ranging from 0 to 14 m (0-45 ft). However, several prominent
bedrock valleys exist within the mapping area with the thickest accumulation of Quaternary materials, up to 10C
m (330 ft), lying within a north-south trending valley in the southeastern portion of the mapping area. Shallow
bedrock information from the soil survey of Mitchell County (Voy and Highland, 1975) and unpublishec
historical records in the lowa Geological Survey (IGS) archives were used for identifying potential bedrock
outcrop locations during field mapping activities. Bedrock outcrops exist primarily along the Cedar and Little
Cedar rivers and their tributary creeks, exposing bedrock of the Shell Rock, Lithograph City, and Coralville
formations, primarily in the western two-thirds of the mapping area. Subsurface information was mostly derived
from the analysis of water well cutting samples and one research core reposited at the IGS Oakdale rock library.
More than 900 well records were studied with 665 from within Mitchell County. A total of 322 lithologic strip
logs exist for Mitchell County, many of which were added as part of this mapping project. Lithologic and
stratigraphic information from these samples are stored in the online GEOSAM database of the IGS. In addition
to water well records, bedrock stratigraphic information from two sand and gravel pits, 13 quarries, and over 9C
outcrops were utilized for this mapping project.

Paleogeographically, the mapping area is within the northern portion ofthe Devonian Iowa Basin, a region
of thickened shelf carbonate and shale that was deposited from the late Eifelian through early Frasnian stage
(Witzke et al., 1988). Middle and lower Upper Devonian rocks form the major bedrock surface and upper bedrock
aquifers in this area. The hydrogeology of Floyd and Mitchell counties has been well studied (e.g., Libra anc
Hallberg, 1985 and Libra et al., 1994). Due to its stratigraphic completeness, rich fossil fauna, and hydrogeologic
significance, the stratigraphy and depositional environments of the Devonian lowa Basin have been intensively
studied (e.g., Calvin, 1902; Belanski, 1927, 1928; Koch, 1970). More recent valuable geologic and stratigraphic
studies of this basin include Witzke and Bunker (1984 and 1985), Anderson (1984), Bunker and others (1986),
Witzke and others (1988), Day and others (1992), Bunker (1995), and Groves and others (2008).

Statewide bedrock geologic maps by Hershey (1969), and most recently by Witzke and others (2010),
illustrate the improved understanding of the complex distribution of geologic units at the bedrock surface across
north-central Towa, including Mitchell County. Additional mapping efforts in north-central lowa have been
conducted by the IGS under the STATEMAP program since 2009, typically starting with 1:24,000 scale
quadrangle maps and ending with 1:100,000 scale county maps. Bedrock geologic maps of north-central lowa
have been completed for Bremer County (McKay et al., 2010), Worth County (Liu et al., 2012), Black Hawk
County (Rowden et al., 2013), and Cerro Gordo County (Liu et al., 2015). Results from these studies provided an
important stratigraphic framework for this bedrock geologic map.

Seven bedrock formations comprise the bedrock surface of Mitchell County (in ascending order): the
Devonian Spillville, Pinicon Ridge, Little Cedar, Coralville, Lithograph City, Shell Rock, and the Cretaceous
Dakota/Windrow. The Devonian bedrock stratigraphic nomenclature and correlation for this map follows that
established by Witzke and others (1988). The general lithologic features and thickness of each map unitare shown
in the Stratigraphic Column and described in the Legend section of this map. For a more detailed description of
the lithologic units and further discussion of mapping methodologies, please refer to the accompanying Summary
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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