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A   Cahokia Formation  Alluvial deposits. Clay, silt, sand and cobbles, 
and boulders, which are angular to rounded clasts derived from local 
bedrock and distant sources. All sediment is confined to the Otter Creek 
system and its tributaries.

B   Loess and till  Loess consists of yellow brown to reddish brown silt.
The windblown silt mantles the ridges of the quadrangle and gradually 
thins toward the east of the study area. Till consists of a diamicton of clay, 
silt, sand, gravel, and boulders made of angular local bedrock and round-
ed igneous and metamorphic erratics. Till is thickest in the northeast and 
east of the quadrangle.

C   Warsaw Formation  Mudstone, siltstone, limestone, and dolomite. In 
the study area this unit is dominated by bluish gray mudstones with thinly 
interbedded limestones and dolomites. The shale is slightly calcareous 
and silty in places. Limestones consist of medium to dark gray, crinoidal, 
bryozoan wackestones and packstones. Dolomite beds are grey to brown 
and thinly bedded. Fossils include brachiopods, Archimedes sp., Syringa-
pora sp., gastropods, conularids, and branching, fenestrate, and encrust-
ing bryozoans. Pelmatozoa in this unit are commonly intact. Quartz geodes 
are abundant in the shaley sequences within the study area. The contact 
with the underlying unit appears to be gradational with slight intertonguing.

D   Keokuk, Burlington, and Meppen Limestones  Limestone and chert. 
Thin to thickly bedded, white to light gray, crinoidal grainstone. Beds can 
occur as bioclastic cross beds as well. Brachiopods and bryozoans do oc-
cur but a majority of this unit is comprised of disarticulated pelmatozoan 
columns. Common crinoid fossils include Platycrinites sp. and Cactocrinus 
sp. Chert is commonly white and can also be fossiliferous and occurs in 
nodules and beds. The basal contact is unconformable.

E   Chouteau Limestone  Weathered surfaces of this unit are pale to 
yellow gray and fresh surfaces are light to medium gray mudstone, and 
greenish gray wackestones. Beds are thin and undulatory to wavy. Dark 
grey chert with white rims occurs at regular intervals throughout the unit. 
Fossils include crinoid and brachiopod fragments that are small and disar-
ticulated. Calcite nodules rimmed with quartz occur on weathered surfaces 
throughout the unit. The lower contact is sharp and conformable.

F   Hannibal Shale  Greenish gray to gray, clay with some silty intervals 
that weathers into a sticky bluish gray clay. The unit can be fissile to mas-
sive and is non-calcareous. It was poorly exposed in this quadrangle. The 
basal contact is unconformable with the unit below.

Formations below do not outcrop in the study area and descriptions 
are taken from surrounding quadrangles and well log descriptions 
(Denny and Devera, 2002; Devera and Seid, 2008; Seid and Devera, 
2008).

G   Louisiana Limestone  Brown to gray lime mudstone that conchoidally 
fractures when struck. The lower contact is unconfomable.

H   Devonian undifferentiated  Shale, limestone, sandstone. The Devo-
nian section under the Louisiana Limestone of the study area is poorly 
described in available well logs and is thin and inconsistent as a whole 
in the region. Units that could occur in the subsurface of the quadrangle 
in sequence from below the Louisiana Limestone to the top of the Joliet 
Limestone are the Saverton Formation, Grassy Creek Shale, Sylamore 
Sandstone, Cedar Valley Limestone, and the Hoing Sandstone Member of 
the Cedar Valley Limestone. The base of this section is unconformable.

I   Joliet, Kankakee, and Bowling Green Formations  Dolomite is mostly 
yellow with a sucrosic appearance. Unit is thin to thick bedded, hard and 
massive. Thin pale green shales are interbedded in the lower and middle 
formations. All three formations have moldic porosity. Fossils include bra-
chiopods, bryozoans and trilobites. The trilobite Gravicalymene celebra is 
common in the middle and upper formations. Nodules of white to caramel-
colored chert occur throughout. Unconformities occur at the top and base 
of each unit.

J   Maquoketa Formation  Bluish gray shale that is calcareous in the 
lower part and grades to silty in the upper part. Fossil algae is found in an 
upper facies that is a tan to brown siltstone. The contact is unconformable 
with the underlying formation.

K   Kimmswick Limestone  White crinoidal grainstone to packstone in 
the lower part of the unit. The upper part of the formation has thin beds of 
fine grained fossil wackestones. Fossils incude the trilobites Isotelus gi-
gas, Calyptaulax sp., Bumastus sp., and Calliops sp. Fisherites reticulatus 
(Receptaculites sp.), a dasycladasian algae, is an important index fossil 
for this unit. The brachiopod Rafinesquina sp. also occurs in the unit. The 
lower contact is sharp and conformable with the underlying unit.        
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Introduction

The Otterville Quadrangle is located in Jersey County Illinois about 35 miles 
north of St. Louis, Missouri. The main rock types are limestone and shale of Mis-
sissippian age. These Paleozoic rocks are, for the most part, covered with Illinoian 
glacial till in the northeastern half of the quadrangle. The southwestern half of the 
quadrangle is mantled in loess. Bedrock exposures mainly occur in the southwest-
ern half which yields highly dissected northeast flowing tributaries to Otter Creek. 
Few outcrops were found in the northeastern part. The overall geology is flat-lying 
and simple and bedrock dips to the east by northeast at 1° to 2°. 

Methods

Geologic mapping was accomplished by traversing ravines and taking notes on 
natural exposures, examining and field checking old field notes from the ISGS 
library, and compiling oil and water well data from ILOIL and ILWATER, re-
spectively. Edge matching was also taken in consideration with the Nutwood 
Quadrangle (Devera and Seid, 2008) to the west, Brussels Quadrangle (Seid and 
Devera, 2008) to the southwest, Grafton Quadrangle (Denny and Devera, 2002) to 
the south and Hardin Quadrangle (Seid and Devera, 2015) to the northwest of the 
Otterville Quadrangle. A drift thickness map (see inset) was constructed by hand 
based on outcrop and well control data.

Stratigraphy and Paleontology

The oldest unit in the study area is the Hannibal Shale. This shale is poorly ex-
posed and is typically covered by alluvium in the western-most part of the quad-
rangle in Otter Creek. The Hannibal is a bluish gray shale or claystone that can 
have thin silty beds. Better exposures were seen in the adjacent Nutwood Quad-
rangle, Devera and Seid (2008). The Hannibal Shale was also projected into the 
study area one mile due south of Otter Creek on the western edge of the Otterville 
Quadrangle. The Hannibal Shale commonly contains the trace fossils Zoophycus 
and Scalarituba missouriensis. This unit belongs to the Kinderhookian Series. The 
Chouteau Limestone was not observed in the study area; however, it does occur 
in the Nutwood Quadrangle and reached 30 to 45 feet thick, (Devera and Seid, 
2008). It occurs in wells in the subsurface of this quadrangle. 

Above the Hannibal Shale/Chouteau Limestone is the Burlington/Keokuk Lime-
stone which is a white crinoidal grainstone that contains abundant chert (Fig. 1). 
This is a calcium-rich limestone mainly comprised of echinoderm fragments and 
sparry cement. It is a high energy, shallow shelf deposit that can display cross 
bedding or shoaling. Some facies are devoid of chert. A large area, almost two-
thirds of the Otterville Quadrangle is composed of the Burlington/Keokuk Lime-
stones. The Burlington/Keokuk are in the basal part of the Valmeyeran Series.

The Burlington Limestone and Keokuk Limestone are difficult to distinguish be-
cause both are dominated by pelmatozoan fragments and are white to light tan or 
light gray. They can only be separated by the fossils they contain. Fossils restricted 
to the Burlington include: blastoids, Globoblastus norwoodi and Cryptoblastus 
melo, brachiopods, Dictyoclostus burlingtonensis, Rhipidomella burlingtonensis, 
and in the lower part of the Burlington is the conodont Bactrognathus-Polygnatus 
communis Zone whereas, the upper part of the Burlington is the Bactrognathus-
Taphrognathus Zone (Collinson et al., 1971). 

Fossils restricted to the Keokuk include: bryozoan, Worthenopora, brachiopod, 
Orthoteles keokuk and conodonts Gnathodus texanus-Taprognathus Zone (Collin-
son et al., 1971). The Keokuk typically contains more bryozoan fragments and is 
therefore generally finer grained than the Burlington Limestone.

Generally, a lithologic way to separate the Keokuk from the Burlington is by the 
Montrose Chert Member of the Keokuk (not observed in the quadrangle) which 
occurs at the base of the Keokuk. It is a 30 foot thick cherty limestone, where the 
chert is blue gray and can be highly brecciated (Collinson, 1964).

The highest bedrock unit in the quadrangle is the Warsaw Shale. It is a bluish gray 
shale that can contain siltstone beds. Geodes are also common. The most common 
fossil is the large “corkscrew” bryozoan Archimedes sp (Fig. 2). This unit occurs 
on the eastern side of the quadrangle and gently dips to the east into the basin. An 
outcrop in a creek in Sec. 2, T7N, R12W, 1300 feet from the east Section line by 
2000 feet from the north Section line, contained gray shale and thin wackestone 
and packstone facies of the Warsaw. Fossils include the crinoid Platycrinites sp. 
(Fig. 3), the bryozoan Archimedes sp., and small colonial coral Syringopora. Most 
of the Warsaw is covered by glacial drift. The Warsaw Shale is within the Valmey-
eran Series.

Except for the Alluvium, the surficial units were not mapped. The earliest till is 
the Glasford Formation of Illinoian Stage. It is a gray diamicton with clay, sand, 
and to boulder sized material. Glacial erratics are common in the drainages. 
Loess, both Illinoisan and Wisconsinan, are also present found capping the ridge 
tops.

Economic Geology

Oil tests in the study area have been all dry and abandoned. There is a quarry in 
the Burlington/Keokuk Limestone on the west side of the quadrangle in Fieldon 
Hollow, a south-flowing ravine to Otter Creek. There are two quarries in this 
ravine, one inactive and abandoned on the east side of Fieldon Hollow Road (Fig. 
4), and the other semi-active on the west side of Fieldon Hollow Road. The Bur-
lington/Keokuk Limestone is a calcium-rich limestone and is used for aggregate, 
agricultural lime and hydrated lime for the production of cement.
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Figure 4. Highwall of an abandoned and overgrown 
quarry in the Burlington Formation. Red arrow point-
ing to the vertical striation is a borehole drilled for 
blasting.

Figure 3. Platycrinites sp. column from the Keokuk 
Formation. Four species of Platycrinitids occur within 
the Burlington, Keokuk, and Warsaw Formations 
which are prevelant throughout the study area.

Figure 2. Archimedes wortheni found in the Warsaw 
Formation in which they are abundant. Archimedes 
sp. is an important index fossil for the Mississippian 
Period.

Figure 1. Large outcrop of Burlington-Keokuk Lime-
stone north of Yates Road Bridge in the South Fork of 
Otter Creek. The man in the picture is approximately 
5.5’ tall.




