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In troduction to the Bedrock Geology of Cerro Gordo Coun ty, Iowa 
 

Cerro Gordo County lies a long the border area of the Des Moines Lobe and the Iowan S urfa ce landform  
regions. T he Des Moines Lobe was the area covered by the la st Quaternary gla cia l a dvance in Iowa, and the Iowan 
S urfa ce landform  region was m odified by various episodes of erosion before W isconsin-a ge gla cia l events (Prior, 1991). 
Due to extensive gla cia l and erosiona l a ctivities, the land surfa ce in this area has rela tively low topographic relief except 
for the river va lleys in the county. 

T he land surfa ce of Cerro Gordo County is m ostly covered by Quaternary deposits. T hickness of the 
undifferentia ted Quaternary deposits are usua lly less than 15 m  (50 ft), but can be up to 53 m  (175 ft) thick in the western 
portion of the m apping area. Bedrock outcrops are com m on a long the W inneba go, S hell R ock, and W est Fork Cedar 
rivers and their tributaries. Som e rock quarries and gravel pits are a lso loca ted a long these waterwa ys. S ha llow bedrock 
inform a tion from  the soil survey in Cerro Gordo County (DeW itt, 1981) was used for identifying potentia l bedrock 
outcrops. More than 150 bedrock outcrops including quarries within the county were investiga ted in the field, and they 
provided im portant regiona l stratigraphic inform ation for the bedrock geologic m apping. S ubsurfa ce geologic inform a tion 
was m ostly derived from  the ana lysis of water well da ta. More than 850 private and public wells within the m apping area 
were studied. Am ong them , 345 wells have descriptive strip logs and cutting sa m ples reposited at the Iowa Geologica l 
S urvey (IGS), 117 of which were newly logged for this bedrock geologic m apping task. Lithologic and stratigraphic 
inform a tion from  these sa m ples are stored in the online GEOSAM data ba se of the IGS. Bedrock stratigraphic inform a tion 
from  the surrounding area, including bedrock outcrops, quarries, and water wells, was a lso utilized for this m apping 
project.   
 S edim entary rocks occurring on the bedrock surfa ce of Cerro Gordo County consists of strata deposited during 
the Devonian, Mississippian and Creta ceous. Pa leogeographica lly, the m apping area is within the northern portion of the 
Devonian Iowa Basin, a region of thickened shelf carbonate and sha le deposits. Middle and lower Upper Devonian rocks 
form  the m a jor bedrock surfa ce and upper bedrock aquifer in this area. Due to its im portance and stratigraphic 
com pleteness, the stratigraphy and depositiona l environm ents of the Devonian Iowa Basin have been intensively studied 
(e.g., Belanski, 1927, 1928; K och, 1970). S evera l type sections of stratigraphic units of Devonian a ge are loca ted within 
or surrounding this m apping area, such as the m em bers of the S hell R ock and Lim e Creek form a tions, and the S heffield 
Form a tion. R ecent geologic and stratigraphic studies of the Devonian Iowa Basin include W itzke and Bunker (1984), 
Anderson (1984), Bunker and others (1986), W itzke and others (1988), Bunker (1995), Anderson and Bunker (1998), 
Groves and others (2008), McK a y and Liu (2012), and Day and others (2013). Bedrock geology within and surrounding 
the m apping area was recently m apped by W itzke and others (2010) and Liu and others (2010a and b, 2011a and b, 2012, 
2013, 2014a and b). R esults from  these studies and bedrock m apping projects provide an im portant stratigraphic 
fra m ework for the present bedrock geologic m ap. T he bedrock stratigraphic nom encla ture and correla tion of the 
Devonian for this m ap follows the stratigraphic fra m ework proposed by W itzke and others (1988). T he Lower 
Mississippian strata occurs at the bedrock surfa ce only in a sm a ll region within the m apping area. However, the 
stratigraphy of the Mississippian in the surrounding area has been studied by severa l previous authors (e.g., Van T uyl, 
1922; Dorheim  et a l., 1969; W oodson and Bunker, 1989). Here we ta ke the stratigraphic fra m ework of W itzke and others 
(2010) and refer to them  as the K inderhookian S ta ge, consisting of the Chapin and Maynes Creek form a tions only in this 
m apping area.  

T he following describes the chara cteristics of ea ch m apping unit. T he youngest bedrock unit within the 
m apping area is the Creta ceous Dakota/W indrow Form a tion, which usua lly occur as erosiona l outliers a few m eters thick 
represented by iron-rich sha ly/silty sandstone in north-centra l Iowa. T hese m a teria ls were recognized only from  a few 
wells in the m apping area. T he K inderhookian strata of Mississippian-a ge occurs in two wells loca ted in the southwest 
corner of the m apping area with a tota l thickness of a bout nine m eters (30 ft). T hey include the Chapin Form a tion, which 
consists of crinoida l to oolitic lim estone and sha ly dolom ite, and the Maynes Creek Form a tion, which is chara cterized by 
cherty dolom ite. Based on the lim ited inform a tion, these strata are com bined here as undifferentia ted K inderhookian. T he 
Devonian rocks are dom inated by carbonates and sha les in the m apping area. Based on lithologic fea tures and fossils, the 
Devonian rocks are stratigraphica lly subdivided into, in descending order, the Aplington, S heffield, Lim e Creek, S hell 
R ock, Lithograph City, Cora lville, and Little Cedar form a tions. T he Aplington Form a tion is chara cterized by argilla ceous 
dolom ite with discontinuous thin beds of chert, and the S heffield Form a tion consists of gray sha le with m inor a m ounts of 
dolom ite, som e la yers conta in som ewha t spherica l, quartz filled, geodes. T ota l thickness of these two form a tions varies 
between 9 and 18 m  (30-60 ft), and occurs in the southwest portion of the m apping area. Beca use of their restricted and 
rela tively thin presence, these two form a tions are com bined as one m apping unit. T he Lim e Creek Form a tion form s m ost 
of the bedrock surfa ce of the county. T his form a tion is usua lly chara cterized by ca lcareous sha les in the lower part and 
carbonates in the upper part. T he lower part of the form a tion represents as bluish gray to greenish yellow sha le, but a 
thick la yer of siltstone underlying the upper carbonates has been recently recognized in southern Cerro Gordo County. 
T he upper carbonates are com prised of dolom ite, argilla ceous carbonates, lim estone, and dolom itic lim estone with m inor 
sha le. T he Lim e Creek Form a tion is usua lly fossiliferous, especia lly the lower sha ly part is chara cterized by the 
a bundance and variety of bra chiopods and other fossils. T hickness of the Lim e Creek Form a tion varies between 0 and 22 
m  (73 ft) in the north, but it can be up to 49 m  (160 ft) in southern part of the county. T he S hell R ock Form a tion is 
chara cterized by fossiliferous lim estone, dolom itic lim estone and dolom ite, with som e gray to light green sha le and/or 
argilla ceous carbonates. Layers conta ining abundant subspherica l and ta bular strom a toporoids com m only occur in the 
lower part of the form a tion. Brachiopods, bryozoans, cora ls, and crinoids are a lso a bundant, especia lly in the upper part of 
the unit. T hickness of the S hell R ock Form a tion varies between 12 and 23 m  (40-75 ft) in the m apping area. T he 
Lithograph City Form a tion is chara cterized by la m inated lithographic and sublithographic lim estone and dolom ite, with 
m inor sha le. “Birdseye,” vugs, and ca lcite vug-fills are com m on in this form a tion. Som e la yers of this form a tion are 
fossiliferous with bra chiopods, cora ls, and strom a toporoids. T he Lithograph City Form a tion only occurs at the bedrock 
surfa ce within a bedrock va lley and pla ces a long the S hell R ock R iver, W inneba go R iver, and their tributaries in the 
northern part of the county. T he m a xim um  thickness of the Lithograph City Form a tion is a bout 34 m  (110 ft) in this area. 
T he underlying Cora lville and Little Cedar form a tions of the Middle Devonian are m a inly carbonates, som ewha t 
argilla ceous or sha ly, and usua lly fossiliferous. T hese two form a tions are found in wells only and do not occur at the 
bedrock surfa ce in the m apping area.   
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GEOLOGIC CROSS-SECTION  A-B

(Vertical Exaggeration = 55x)

LEGEND 
 

CENOZ OIC 
 

QUATERNARY SYSTEM 
 

Qu – Undifferen tiated Uncon solidated Sedim en t  Consists of loa m y soils developed in loess, gla cia l till, and colluvium  of varia ble thickness, and a lluvia l cla y, silt, sand, and 
gravel. T hickness of the Qua ternary deposits is usua lly less than 15 m  (50 ft), but can be up to 53 m  (175 ft) in the m apping area.  T his unit is shown only on the cross-section, 
not on the m ap. 
 

MESOZ OIC 
 

CRETACEOUS SYSTEM 
 
Kd – Sandstone, Mudstone, and Siderite Pellets (Da kota/W indrow Form a tion) “Mid”-Creta ceous. T his m ap unit occurs as erosiona l outliers and is only found occa siona lly in 
well cuttings in the m apping area. T he form ation is chara cterized by reddish sha ly sandstone with siderite pellets. T he thickness of this unit is varia ble, but usua lly less than 6 m  
(20 ft). 

 
PALEOZ OIC 

 
MISSISSIPPIAN SYSTEM 

 
Mk – Lim estone and Dolom ite (K inderhookian S ta ge) Lower Mississippian. T his m ap unit includes Chapin and Maynes Creek form a tions occurring in the southwest corner of 
this m ap. T ota l thickness of this unit is a bout 9 m  (30 ft) in the m apping area, chara cterized by lim estone and dolom ite with oolitic structure and a bundant crinoid fossils. Cherty 
carbonate often occurs in the upper part of this unit. 

 
DEVONIAN SYSTEM 

 
Dsa – Shale, siltstone, Lim estone, and Dolom ite (S heffield and Aplington form a tions) Upper Devonian. T his m ap unit form s the bedrock surfa ce in the southwest part of the 
m ap. T hickness of this unit varies between 9 m  and 18 m  (30-60 ft) in the m apping area. T he S heffield Form ation consists of gray sha le with m inor a m ounts of dolom ite, som e 
la yers conta in geodes. T he Aplington Form a tion is chara cterized by argilla ceous dolom ite with discontinuous beds of chert. 
 
Dl – Shale, Lim estone, and Dolom ite (Lim e Creek Form ation) Upper Devonian. T his m ap unit occupies m ost of the bedrock surfa ce in the m apping area. T hickness of this unit 
usua lly varies between 0 and 22 m  (0-73 ft), but can be up to 49 m  (160 ft) in the southern part of the county. T his unit can be subdivided into a lower part of ca lcareous sha les 
and an upper part of lim estone, dolom itic lim estone, and dolom ite. T hick yellowish siltstone is a lso reported in the southern part of the county. 
 
Dsr - Lim estone, Dolom ite, and Shale (S hell R ock Form a tion) Upper Devonian. T his m ap unit form s the bedrock surfa ce in the northern part of the m apping area, usua lly with 
a thickness between 12 and 23 m  (40-75 ft) in the m apping area. T he unit is chara cterized by fossiliferous lim estone, dolom itic lim estone and dolom ite, with som e gray to light 
green sha le and/or argilla ceous carbonates. Layers conta ining a bundant subspherica l and ta bular strom atoporoids com m only occur in the lower part of the unit. Bra chiopods, 
bryozoans, cora ls, and crinoids are a bundant in som e interva ls, especia lly in the upper part of the unit. 
 
Dlgc - Dolom ite, Lim estone, and Shale (Lithograph City Form ation) Middle to Upper Devonian. T his m ap unit occurs as the bedrock surfa ce a long the W inneba go R iver and 
S hell R ock R iver and in a bedrock va lley in the north-centra l part of the m ap. T he m a xim um  thickness of this unit is a bout 34 m  (110 ft) in the m apping area. It consists of 
dolom ite and dolom itic lim estone, usua lly chara cterized by interbeds of la m inated lithographic and sublithographic lim estone and dolom itic lim estone, in part argilla ceous or 
with m inor sha le. “Birdseye,” vugs and ca lcite vug-fills are com m on. Som e interva ls are fossiliferous and strom a toporoid-rich. 
 
Dcv - Lim estone and Dolom ite (Cora lville Form ation) Middle Devonian. T he thickness of this m ap unit varies between 11 and 18 m  (35-60 ft). It is dom inated by lim estone, 
dolom itic lim estone, and dolom ite, in part, la m inated and argilla ceous. Bra chiopods, echinoderm  debris and cora ls usua lly occur in the lim estone fa cies. T his unit is shown only 
on the cross-section, not on the m ap. 
 
Dlc - Dolom ite and Lim estone (Little Cedar Form a tion) Middle Devonian. T he thickness of this form a tion ranges from  27 to 46 m  (90-150 ft) in the m apping area. T his unit is 
dom inated by slightly argilla ceous to argilla ceous dolom ite and dolom itic lim estone, usua lly vuggy and partia lly la m inated and/or cherty. T his unit is com m only fossiliferous, 
especia lly in the lower portion. T his unit is shown only on the cross-section, not on the m ap. 

 
OTHER FEATURES 

 
 
 
Roads 
 
Cities 
 
Outcrops 
 
New Drill Holes for this m ap project 
 
IGS GEOSAM Data Poin ts- records ava ila ble at www.iowa geologica lsurvey.com  
 
Wells used for geologic cross-section 
 
 

 
 

Kd

Mk

D

Qu

Dsa

Dl

Dsr

Dlgc

Dcv

Dlc

W 9046


