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Note: Well and boring records are on file at the ISGS Geological 
Records Unit and are available online from the ISGS Web site. 

Symbols

Strike and dip of bedding; number 
indicates degree of dip

Horizontal bedding

Vertical joints

Abandoned quarry

Drill Holes
from which subsurface data were obtained

Dry oil and gas test hole

Other boring

Boring with samples (S) or geophysical log (G).
Numeric label indicates total depth of boring in feet.

Line Symbols 
dashed where inferred, dotted where concealed

Contact

Fault; ball and bar on downthrown side

Anticline
direction of plunge indicated by arrow

Syncline

Monocline

Line of cross section
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A   St. Louis Limestone  Limestone, dolostone, minor 
siltstone, and shale. Light gray to medium gray dense 
lime-mudstone and fossil wackestone are prevalent. 
Some beds contain quartz sand and breccia of sub-
angular limestone clasts. Oolitic grainstone, greenish 
oncolitic packstone, peloidal grainstone, stromatolitic 
boundstone, carbonate intraclastic conglomerates, and 
yellow-weathering dolostone beds add to the mix of 
lithofacies. Gray to dark gray chert occurs as nodules 
and stringers throughout the formation. Siltstone and 
shale occur as thin interbeds; the siltstone is calcare-
ous and greenish gray; the shale is greenish gray and 
reddish brown, calcareous, soft, and non-fissile. Acro-
cyathus floriformis, a colonial coral, occurs in the lower 
part of this formation; the “finger coral” Acrocyathus 
proliferus is widespread near the base. The contact with 
the Salem Limestone is gradational. In this study, the 
contact was placed about 20 feet below the lower Ac-
rocyathus floriformis zone. Locally, an erosional karstic 
surface was observed near the contact; however, as 
Lineback (1972) and Lasemi and Norby (2000) showed, 
the St. Louis-Salem contact is time-transgressive, be-
coming younger to the north in this area. 

B   Salem Limestone  Limestone and dolostone, minor 
chert, and siltstone. Limestone, the dominant lithology, 
is light to medium brown to light gray wackestone, pack-
stone, and grainstone composed of rounded and bro-
ken fossils and coated grains. Outcrops present a dirty 
gray-brown, grainy appearance. True oolitic limestone 
is rare. The Salem also contains gray lime mudstone 
and microgranular dolostone similar to the overlying St. 
Louis Limestone. Dolostone generally is brown and has 
moldic porosity. Bedding varies from tabular to undula-
tory; cross-bedded grainstone is locally present. Some 
beds show rhythmic lamination with tidal cycles. Beds 
of laminated calcisiltite alternate with coarse bioclas-
tic, peloidal, and oolitic limestone in shoaling-upward 
cycles, as described by Lasemi and Norby (2000). 
Chert is light gray, commonly bioclastic, and weathers 
with a porous rind. Chert commonly occurs between 
grainstones and laminated beds as elliptical nodules 
containing concentric rings that spall off like eggshells 
when weathered. Siltstone is brown to light gray and 
typically occurs in layers less than 1 inch thick. Fossils 
of the Salem include spiriferid and productid brachio-
pods, rugose corals, conularids, crinoids, and ramose, 
fenestrate, encrusting, and bifoliate bryozoans. The 
diagnostic microfossil is the foraminifer Globoendothyra 
baileyi, formerly called Endothyra baileyi. Baxter (1960) 
extensively studied the Salem Limestone in Monroe 
County and vicinity and divided the Salem into four 
members. These members were not recognized dur-
ing the present study and, as Lasemi and Norby (2000) 
stated, appear to represent local facies. The contact 
with the underlying unit is gradational. 

C   Warsaw Formation  Limestone, dolostone, silt-
stone, and mudstone. Limestone is medium gray cri-
noid-bryozoan wackestone and packstone with  
brachiopods. Dolostone is grayish brown to brownish 
gray, is thinly bedded, and contains chlorite-rich shale 
clasts. Siltstone and mudstone are bluish gray, calcare-
ous, and fossiliferous. The upper half of the Warsaw is 
dominantly shaly limestone and dolostone, whereas the 
lower half contains intervals of mudstone up to 20 feet 
thick with thin limestone interbeds. Fossils include co-
nularids and gastropods in mudstone and brachiopods 
(especially spiriferids), bryozoans, and echinoderms in 

limestones and dolostones. The lower contact is poorly 
exposed, but appears to be sharp and conformable.

D   Burlington-Keokuk Limestones  Cherty lime-
stone, minor siltstone, and shale. The dominant lithol-
ogy is white to light gray crinoidal grainstones with 
abundant nodules and bands of light gray to black chert 
that weather white. Chert comprises at least 25 percent 
of the lowermost beds. Alternating with grainstone are 
thinner beds of argillaceous to sandy, cross-bedded 
limestone that weather to light brown. Large spiriferid 
brachiopods are common along with crinoids, bryozo-
ans, and corals. Thin interbeds of dark gray to green-
ish gray, calcareous shale and siltstone are present. 
Originally described in southeastern Iowa as separate 
formations, the Burlington and Keokuk Limestones can-
not be differentiated in the map area. The lower contact 
is gradational. 

E   Fern Glen Formation  Limestone, siltstone, and 
shale. Limestone is red to greenish gray, thin-bedded, 
and argillaceous; it contains small calcite geodes and 
nodules of greenish gray, fossiliferous chert. Crinoid 
stems are the only common fossils. Green and red 
shaly calcareous siltstones are diagnostic and increase 
toward the base. 

F   Chouteau Limestone  Limestone and thin shale. 
Limestone is light gray and fine grained. Collinson et al. 
(1981) reported this unit to be 2 feet thick. Due to lack 
of exposures and the thickness of this unit, it is mapped 
together with the Fern Glen Formation. The lower con-
tact is poorly exposed.

G   Hannibal Shale  Shale. Greenish gray shale. This 
unit can be separated from the underlying shale of the 
Maquoketa Formation only through microfossil “con-
odont” analysis (Norby 1987). The lower contact of this 
unit is a major unconformity defined by absence of De-
vonian and Silurian strata. Upper Devonian rocks occur 
in the Missouri part of the Valmeyer Quadrangle (Mid-
dendorf and Whitfield 1992), but have not been identi-
fied in the Illinois portion of the map area. 

H   Maquoketa Formation  Shale and limestone; minor 
siltstone and sandstone. Shale is greenish to brown-
ish gray, silty, and calcareous; some layers grade to 
siltstone or very fine-grained sandstone. Argillaceous 
limestone, the same color as the shale, occurs as nod-
ules and lenticular bands a few inches thick and spaced 
a few inches to 2 feet apart. A “depauperate zone” 
composed of small fossils and phosphatic nodules, was 
observed about 9 feet above the base (Templeton and 
Willman 1963, p. 238–239). The Maquoketa is poorly 
exposed and erodes to vegetated gentle slopes. The 
lower contact is unconformable.

I   Cape and Kimmswick Limestones  Limestone, 
dolostone, and minor shale. The Cape Limestone, zero 
to 4 feet thick, is light to medium brownish gray and blu-
ish gray limestone that is coarsely granular and cherty. 
Fossils, typically silicified, include gastropods, small 
bivalves, crinoids, and the brachiopods Spirifer sp., 
Rafinesquina sp., Strophomena sp., and Rhynchotrema 
sp. (L.E. Workman and G.E. Ekblaw, unpublished field 
notes, 1930, ISGS Library). The contact to the underly-
ing Kimmswick is “ferruginous, pitted, and penetrated 
by Fernvale [Cape]” (Templeton and Willman 1963 and 
unpublished field notes). The Kimmswick Limestone is 

dominantly white to gray, coarse-grained, cross-bedded 
crinoidal grainstone. It emits a faint petroliferous odor 
when cracked. Fossils include the problematic, sunflow-
er-like alga(?) Receptaculites sp.; the trilobites Illaenus 
sp. and Isotelus gigas; brachiopods; and gastropods. 
Fossils are commonly broken. Bedding is generally 
thick to massive. Shale occurs as uncommon partings 
and thin interbeds; the shale is calcareous and may 
contain pyrite. Chert is uncommon; it is white to light 
yellowish gray and occurs chiefly near the base of the 
unit. The basal contact is a distinct hardground omis-
sion surface.

J   Decorah Formation  Limestone and shale. Light 
brownish to greenish gray, very fine to coarse granu-
lar and micritic limestone is argillaceous and silty and  
contains thin interbeds of organic-rich reddish brown 
shales. Dark gray chert nodules are present. Some 
beds are highly fossiliferous; strophomenid brachiopods 
are most abundant. This unit is exposed at the crest 
of the anticline on the bluff just north of the Valmeyer 
Quarry. The base is not exposed. 

K   Plattin Limestone  Limestone and dolostone, mi-
nor shale. Limestone and lesser dolostone are mottled 
in light to medium brown and grayish brown and are 
finely granular to sublithographic. Chert is uncommon. 
On the outcrop in Missouri this rock is highly burrowed 
and contains scattered brachiopods, gastropods, and 
horn corals (Middendorf and Whitfield 1992). A few thin 
layers of fossiliferous shale and sandy, obscurely oolitic 
limestone occur near the base. This and older units are 
entirely in the subsurface in the Illinois part of the quad-
rangle. 
 
L   Joachim Dolomite  Dolostone and dolomitic lime-
stone. These rocks are light to medium gray and brown-
ish gray and dominantly microgranular, and they exhibit 
micro-vuggy porosity. Thin interbeds of medium dark 
gray shale occur in the lower part. Near the base is san-
dy dolostone to dolomitic sandstone of fine to medium, 
well-rounded quartz grains like those of the St. Peter 
Sandstone. 

M  St. Peter Sandstone  Sandstone is white to light 
gray, largely medium-grained but poorly sorted, and 
composed of well-rounded quartz sand grains in calcite 
cement. 

N   Everton Dolomite  Sandy dolostone and sand-
stone. Dolostone is light to medium brownish gray and 
grayish brown and microgranular, containing abundant 
quartz sand like that of the St. Peter. Dolostone has 
pronounced intergranular and micro-vuggy porosity. 
Sandstone of the Everton resembles the St. Peter, but 
is darker colored and has dolomite cement. 

O  Cotter Dolomite  No samples or sample descrip-
tions are available for this unit from the Valmeyer Quad-
rangle. In the adjacent Herculaneum Quadrangle in 
Missouri, the Cotter is described as dolostone that is 
light to medium brown, very fine-grained, sandy, fos-
siliferous, and commonly vuggy. The unit is reported to 
contain 5 to 20% chert nodules and interbeds of white, 
very fine-grained sandstone (Middendorf and Whitfield 
1992). 

Introduction and Methodology

This map shows Paleozoic bedrock geology of the Valmeyer Quad-
rangle. It portrays the bedrock formations as they would appear if 
all unconsolidated surficial sediments, including loess, glacial drift, 
and alluvium, were removed. The cross section depicts the Quater-
nary sediments along the floodplain of the Mississippi River, but 
does not depict the loess that blankets the uplands. 

Rock outcrops in the map area were examined by Denny and Jacob-
son over the winter of 2001–2002. Observations are supplemented 
by field notes of previous geologists on file at the ISGS. In 2008,  
drill-hole records, also on file at the ISGS, were used to refine 
thickness and lithologic descriptions of stratigraphic units and to in-
terpret geology beneath the Mississippi River floodplain. Only four 
boreholes within the Valmeyer Quadrangle provide information on 
bedrock beneath the floodplain, and one of these has a doubtful re-
cord. A fifth hole, having a reliable record, is a short distance north 
of the map area. Bedrock formation contacts beneath the floodplain 
therefore had to be largely extrapolated from outcrops in the flank-
ing bluffs in Illinois and Missouri (Middendorf and Brill 1991, 
Middendorf and Whitfield 1992). 

Structural Geology

The Valmeyer Quadrangle is situated along the northeastern margin 
of the Ozark Dome, where sedimentary strata strike northwest and 
dip northeast toward the Illinois Basin. The average dip is between 
1 and 2 degrees. 

The Valmeyer Anticline, first mapped by Weller and Weller (1939), 
is the most prominent structure within the map area. Like the larger 
Waterloo-Dupo Anticline to the northeast, the Valmeyer is strongly 
asymmetrical. Rocks along the southwestern flank dip as steeply 
as 15 to 25 degrees, whereas dips on the northeast flank average 
about 2 degrees. The belt of steepest dips is narrow and lies 1,500 
to 2,000 feet southwest of the broad, gentle crest of the fold. The 
axial trend curves from N 40°W in the southeast to N 15°W in the 
northwest, where the fold intersects the Mississippi floodplain. The 
highest point structurally is near Valmeyer, where the Middle Ordo-
vician Kimmswick Limestone comes to the surface. 

The anticline plunges abruptly and dies out a short distance north 
of Valmeyer. In the T. Kerwin #1 Wessel borehole, drilled directly 
in line with the fold axis 2½ miles north of the Valmeyer quarries, 
the base of the Kimmswick Limestone is 250 feet lower in elevation 
than it is in the quarries. The anticline is not expressed in outcrops 
on the Missouri side of the river (Middendorf and Brill 1991, Mid-
dendorf and Whitfield 1992). However, the Eureka-House Springs 
Anticline, farther west in Missouri, is in line with the Valmeyer and 
has a similar asymmetry (McCracken 1971, McBride and Nelson 
1999).

The Valmeyer Anticline is part of a large family of structures in 
western Illinois and Missouri that all exhibit northwest trend, strong 
asymmetry, and, commonly, faulting on the steep limb. Although 
the Valmeyer structure is not faulted at the surface, there is little 
doubt that the steep limb overlies a deep-seated fault along which 
a block of basement rock was raised and tilted. Direct evidence for 
age of the Valmeyer Anticline is lacking, aside from being younger 
than the St. Louis Limestone. Other structures of this family are 
of Pennsylvanian age and are associated with the Ancestral Rocky 
Mountains orogeny (McBride and Nelson 1999). 
 
The Monroe City Syncline is a subtle feature, the trough of which 
parallels the Valmeyer Anticline 3,500 to 4,500 feet to the northeast. 
The syncline is defined by the steep southwest flank of the anticline 
on the northeast and the regional dip off the Ozark Dome on the 
southwest. 

Economic Geology

Stone
The Kimmswick Limestone (Ordovician) formerly was quarried 
and mined underground adjacent to the old (pre-1993 flood) town 
of Valmeyer. The Kimmswick is a high-calcium limestone and thus 
is suitable for a large range of uses. Ready availability of river and 
rail transport and proximity to the St. Louis metropolitan area en-
hance the value of this resource. Excessive thickness of overburden 
is the primary reason the Kimmswick has not been exploited more 
extensively in the Valmeyer area. The Kimmswick is close to the 
surface in only a small area near the crest of the Valmeyer Anti-
cline. Future development will probably have to take place largely 
by underground mining. 

Several small quarries south of Valmeyer formerly worked the 
Salem Limestone for local use. The Salem is being quarried com-
mercially both south of the study area in Randolph County and, in 
conjunction with the overlying St. Louis Limestone, north of the 
report area in northern Monroe and St. Clair Counties. The Salem 
and St. Louis are suitable for a variety of purposes, including aggre-
gate, surfacing secondary roads, and riprap. In addition, the Salem 
contains beds of high-calcium limestone in the report area (Baxter 
1960). These units underlie large areas of the Valmeyer Quadrangle 
with thin or absent overburden. 

Oil and Gas
Several test holes have been drilled in the map area for oil and gas; 
all were dry and abandoned. These tests targeted the crest of the 
Valmeyer Anticline. The fold has ample structural closure; unfor-
tunately the deepest prospective producing unit, the Kimmswick 
(“Trenton”) Limestone, has been breached by erosion. Outcrops of 
the Kimmswick commonly emit a petroliferous odor when ham-
mered, signifying that the rock formerly contained hydrocarbons. 
The Kimmswick was the producing horizon in the Waterloo and 
Dupo oil fields north of the Valmeyer Quadrangle. Those fields lie 
in a similar anticlinal structure, but the Kimmswick is entirely in 
the subsurface and capped by shale of the Maquoketa Formation, 
which serves both as seal and source rock. No oil has ever been 
produced in Illinois from rocks older than the Kimmswick. 
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