
The Muscatine Quadrangle in Muscatine County, Iowa, and Rock Island County, Illinois, is located within the Southern Iowa Drift 
Plain (SIDP) and Mississippi Valley Alluvial Plain (MVAP) landform regions. The SIDP is an area with a topography defined by loess-man-
tled uplands and slopes, whereas the MVAP is a low-relief floodplain consisting of sediment deposited by the Mississippi River. The top of 
the till package of the SIDP in this map area is Illinoian-age diamicton of the Glasford Formation. Glacial till is largely missing in the MVAP 
due to the development of the Mississippi River Bedrock Channel throughout the Quaternary. There are no bedrock exposures in the map area 
due to burial by Quaternary materials. 

The bedrock surface of the Muscatine Quadrangle is dominated by Middle Devonian strata of the Wapsipinicon and Cedar Valley 
groups which are unconformably overlain by erosional outliers of the Lower and Middle Pennsylvanian Raccoon Creek Group (Muscatine 
[formerly “Caseyville”] and Tradewater formations). In the northwest corner of the quadrangle the Silurian Scotch Grove Formation is ex-
posed at the bedrock surface. Erosion during the Quaternary has exposed Devonian units within the Mississippi River Bedrock Channel, 
however both Devonian and Pennsylvanian strata outcrop along its bluffs just beyond the mapping area.

Further detail about the bedrock elevation and quaternary thickness in the Muscatine Quadrangle can be found on the accompanying 
map (Open File Map OFM-22-5). An in-depth summation of the data resources and mapping methods utilized, as well as a more detailed 
account of the stratigraphy of the Muscatine Quadrangle, is included in the associated Summary Report.

Bedrock Geologic Map of the Muscatine 7.5’ Quadrangle, 
Muscatine County, Iowa and Rock Island County, Illinois
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Open File Map: OFM-22-4

Base map from U.S. Geological Survey (USGS) Muscatine 7.5' Quadrangle map, published 
by the USGS in 2018.  Bedrock topography raster created internally for this map project 
Muscatine24k_BR_3m.mxd, version 8/01/22 (ArcGIS Pro 3.0). Map projection and coor-
dinate system based on Universal Transverse Mercator (UTM) Zone 15N, datum NAD83. 

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. 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.

Supported in part by the USGS Cooperative Agreement Number G21AC10680  National 
Cooperative Geologic Mapping Program (STATEMAP). 

MAP SYMBOLS
GeoSam point

unit contact
cross-section 

hillshade

ROAD CLASSIFICATION
U.S. Route
State Route
Local Road

shale

dolostone

coal

siltstone

unlithified sediments

limestone
lithographic
limestone

sandy 
limestone

sandstone

LITHOLOGIES LITHOLOGY & FOSSIL 
SYMBOLS

argillaceous zone

breccia
unconformity

vugsv

crinoids
oolitic

stromatolites
corals
brachiopods
chert

v
v

v

v

1 Global Chronostratigraphic Units
2 North American Regional Chronostratigraphic Units

55
to

230

Quaternary
undifferentiated

(Qu)
Quaternary

D
es

m
oi

ne
si

an
M

or
ro

w
an

Pe
nn

sy
lv

an
ia

n
C

ar
bo

ni
fe

ro
us

Lo
w

er
M

id
dl

e
B

as
hk

iri
an

M
os

co
vi

an

D
ev

on
ia

n
Si

lu
ri

an

W
en

lo
ck

Sh
ei

nw
oo

di
an

Scotch Grove
Formation

(Ss)

C
ed

ar
 V

al
le

y 
G

ro
up

Pinicon
Ridge

Formation

(Dpr)

Otis
Formation

(Dob)

W
ap

si
pi

ni
co

n 
G

ro
up

M
id

dl
e G

iv
et

ia
n

Little
Cedar

Formation

(Dlc)

A
to

ka
n

0
to

375

5
to

130

35
to
70

5
to
40

70
to

230

Ll
an

do
ve

ry
Te

ly
ch

ia
n

Ei
fe

lia
n

Sy
st

em
1

Su
bs

ys
te

m
1

Se
rie

s1
St

ag
e1

R
eg

io
na

l S
er

ie
s2

Map Units
(Map Symbols) Lithology Th

ic
kn

es
s (

ft)

Raccoon
Creek
Group

(Prc)

The Scotch Grove Formation is comprised of the Johns Creek Quarry (JCQ), Welton, Buck Creek Quarry 
(BCQ), Waubeek, and Palisades-Kepler (P-K) members – the latter four members may, locally, be lateral 
equivalents of one another. The basal JCQ Member (upper Telychian) consists of mound and inter-mound 
facies with dense dolomudstone cores and coral fossils, flanked by crinoidal dolowackestone/dolopack-
stone or flat-lying strata which are dense and well-bedded and may be either sparsely fossiliferous, porous 
with large brachiopods, or have argillaceous partings; the JCQ may be a partial facies equivalent of the 
BCQ and Welton members. Strata of the BCQ Member (upper Telychian) are dense, fine to microcrystal-
line, very cherty (chalky dolomitized ‘tripolitic’ chert nodules), skeletal mudstone/wackestone with local 
dolopackstone containing large moldic pentamerid brachiopods and occasionally abundant silicified corals. 
The Welton Member (upper Telychian, lower Sheinwoodian) is often the dominant Scotch Grove lithology 
and is a thick-bedded to massive unit of porous (fossil-moldic), abundantly crinoidal dolowackestone with 
a diverse brachiopod fauna. A dense to vuggy (including quartz-lined vugs), finely crystalline dolomud-
stone to skeletal-moldic dolowackestone that is sparsely fossiliferous but contains a diverse fauna of 
brachiopods characterizes the Waubeek Member (Sheinwoodian). The uppermost P-K Member (Sheinwoo-
dian) is a complex mound and inter-mound facies composed largely of skeletal (dominantly crinoidal) 
dolowackestone to dolopackstone flanked by crinoidal dolopackstone with some dolograinstone; the P-K 
may be a partial facies equivalent to the BCQ and Waubeek members. 

The Little Cedar Formation (upper Givetian) is comprised of the Solon and Rapid members (in ascending 
order) and unconformably overlies strata of the Wapsipinicon Group. The basal Solon Member is 
condensed in eastern Muscatine County and the fine skeletal packstone (with common to abundant corals 
and stromatoporoids – locally biostromal) contains multiple hardgrounds. The Rapid Member consists of 
argillaceous mudstone interstratified with skeletal wackestone/packstone.

The Pinicon Ridge Formation (lower to middle Givetian) is comprised of the Kenwood, Spring Grove, 
and Davenport members (in ascending order). The basal Kenwood Member is an unfossiliferous, 
argillaceous dolostone with interbeds of gray to green shale (both lithologies contain abundant sand- to 
silt-sized grains of quartz and chert). This member includes gypsum and anhydrite evaporite units and 
where these facies are absent brecciated beds may be common. The Spring Grove and Davenport members 
consist primarily of unfossiliferous limestone and dolostone; the dolostone is interpreted to be a diagenetic 
facies transition, as such the boundary between the two units is gradational. Strata of the Spring Grove 
Member are predominantly thinly-laminated, vuggy to porous dolostone (which is petroliferous to varying 
degrees). A dense ‘sublithographic’ limestone characterizes the Davenport Member, however, discontinous 
and local dolostone or thin argillaceous to shaly units may be present locally. In some areas the limestone is 
interbedded with evaporite facies and well-developed breccia is very common within the Davenport. 

The Otis Formation (upper Eifelian, lower Givetian) consists of a limestone facies that includes: skeletal, 
skeletal-intraclastic, and peloidal skeletal packstone/grainstone and mudstone/wackestone (with low 
diversity faunas); peloidal and peloidal-intraclastic packstone/grainstone; coated-grain to oolitic 
packstone/grainstone (which may, locally, be oncolitic); laminated mudstone and stromatolitic units; and 
fenestral (“birdseye”) limestone. The Otis Formation unconformably overlies an eroded Silurian surface.

Erosional outliers of the Raccoon Creek Group unconformably overlie older Paleozoic rocks and are 
comprised of the Muscatine (formerly “Caseyville”) and Tradewater formations (in ascending order). The 
Muscatine (formerly “Caseyville”) Formation (Morrowan) consists of sandstone (mature quartz arenite), 
siltstone, shale, and several localized coal beds – two of which have been named, Wildcat Den and 
Wyoming Hill, and both of which are shaly and pyritic. Sandstones are medium- to fine-grained and 
well-sorted with little or no clay matrix, feldspar, lithic fragments, or mica. The Tradewater Formation 
(Atokan, lower Desmoinesian) is informally divided into “lower” and “upper” members and consists of 
sandstone (quartz arenite to sublitharenite), siltstone, shale, and coal. The “lower” sandstone is petrologi-
cally transitional between the underlying Muscatine (formerly “Caseyville”) Formation and the overlying 
“upper” Tradewater, whereas the “upper” sandstone is a poorly-sorted, medium- to fine-grained sublithar-
enite, with mica and minor feldspar and rock fragments. It is difficult to distinguish the Muscatine 
(formerly “Caseyville”) Formation from the overlying “lower” Tradewater Formation, as such these units 
have been mapped at the group-level.

Lithostratigraphic Unit Description

Undifferentiated, unconsolidated Quaternary deposits consist of Hudson, Wisconsin, Illinois, and 
Pre-Illinois episode sediments. This unit consists of glacial diamicton, outwash, colluvium, loess, eolian 
sands, and alluvium. All unconsolidated sediments overlying Paleozoic bedrock are included in this unit, 
which only appears in the cross-section and is not depicted on the map. 

Alyssa Bancroft, Phil Kerr, and Ryan Clark,
Iowa Geological Survey, IIHR-Hydroscience & Engineering, University of Iowa, Iowa City, Iowa

Figure 1. The location of Muscatine Quadrangle in Iowa.
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