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THE MISSISSIPPIAN AND PENNSYLVANIAN (CARBONIFEROUS) 
SYSTEMS IN THE UNITED STATES-ILLINOIS 

By ELWOOD ATHERTON 1 and JAMES E. PALMER1 

ABSTRACT 

The Carboniferous equivalents in Illinois consist of two 
systems separated by an angular unconformity. The Missis
sippian System includes 40 formations grouped into 3 series. 
It is more than 975 m thick in southern Illinois and thins 
northward. Limestone is the dominant rock type. During 
formation of the sub-Pennsylvanian unconformity, valleys 
as deep as 140 m were cut in the top of the Mississippian. 
The Pennsylvanian System includes about 140 named mem
bers, grouped into 7 formations and 5 series, and is about 
760 m thick, it has a maximum composite thickness of more 
than 1,000 meters. About half of the system is shale and two
fifths is sandstone and siltstone; extensive coal seams are 
a distinctive feature. A great thickness of rock was eroded 
during formation of the unconformity on the top of the 
Pennsylvanian. In the Mississippian, invertebrate fossils 
abound in most of tRe limestone and calcareous shale; in the 
Pennsylvanian, plant fossils are abundant in the coal and 
shale, and marine invertebrate fossils in the limestone. The 
Mississippian includes a siltstone delta built out into fairly 
deep water (about 300 m), but most of the strata were 
deposited in relatively shallow water. During the Pennsyl
vanian, the surface fluctuated above and below sea level, 
and ·extensive coal swamps formed at a number of horizons. 
The major tectonic event during the Carboniferous in Illi
nois was the subsidence of the autogeosynclinal Illinois 
basin; the maximum subsidence centered near the southern 
tip of the State. Oil in the Mississippian and coal in the 
Pennsylvanian are the major economic products. 

INTRODUCTION 

The Carboniferous ·equivalents in Illinois ·consist 
o.f the Mississippian and Pennsylvanian Sy.stems. 
The Mississippian is estimated to consist of about 
35 ·percent .sha:le and siltstone, 10 percent sandstone, 
and 55 percent limestone and dolomite, nearly all 
deposited in a shallow marine environment. The 
Pennsylvanian is estimated to consist of about 50 
percent shale, 40 percent sandstone and siltstone, 5 
percent limestone, 1 to 2 :percent coal, and the re
mainder, .including siderite and chert, less than 1 
percent. The environment alternated from marine 
to nonmarine in many cycles, and extensive coal 

1 Illinois State Geologico! Survey, Urbana, Ill., 61801. 

swamps are a distinctive feature, particularly dur
.ing the Pennsylvanian. The two systems are differ
entiated in Illinois not only by the overall character 
of their sediments and fossils, but also by the angu
lar unconformity that sep·arates them. 

Illinois, an area of 146,020 km2
, is divided into 

102 counties (fig. 1), surveyed on a rectangular 
grid system q,f townships. The stratigraphy of Illi
nois 1is summarized in Willman and others (1975), 
which is the source of most of the information and 
illustrations given here. The literature of Illinois 
geology through 1965 is indexed in Willman and 
others ( 1968) . 

The stratigra·phic nomenclature used in this paper 
has not been reviewed by the Geologic Names Com
mittee of the U.S. Geological Survey. The nomencla
ture used here conforms with the current usage of 
the Illinois State Geological Survey. 

THE MISSISSIPPIAN SYSTEM 

The Mississippian System is named for exposures 
that extend for about 650 km in the Mississippi 
River val.ley along the western margin of Illinois. 
Mississippian rocks occur .in the ·subsurface over 
the southern two-thirds o.f the State, where they 
are overlain mostly by Pennsylvanian rocks. In the 
western part of the State, the Mississippian rocks 
are covered by glacial till, and in southernmost Illi
nois, they are concealed by Cretaceous gravel and 
sand. Outcrops occur mainly in the bluffs of the 
Mississippi, Illinois, and Ohio Rivers that border 
and bisect the State. 

The Mississippian System attains a thickness of 
·a little more than 975 m in southern Illinois (fig. 
2). Northward thinning is partly due to deposition 
and is partly the result of erosional truncation dur
ing formation of a prominent sub-Pennsylvanian 
unconformity. During Mississippian time, the Illi
nois basin was open so.uthward between the Ozark 
and Nashville positive areas so that many forma-

L1 
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FIGURE 2.-Areal extent of the Mississippian System in Illinois. Thickness is shown where upper Chesterian 
strata are present (Willman and others, 1975). 
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tions originally· thickened southward well beyond 
theri·r present extent. Post-Mississippian uplift 
closed off the Illinois basin on the south, however, 
and erosion truncated the uptilted strata in south
ernmost Illinois. 

In Illinois, the system is divided into three series. 
The lowermost, the Kinderhookian, consists mainly 
of normal marine fine-grained clastic sedimentary 
rocks. The ~relatively thick Valmeyeran, in the 
middle, includes biogenic limestone along the outer 
edges of the ba.s:in in western and nor·thwestern 
Illinois but is represented by a thick siltstone delta 
in southwestern and ·central-eastern Illinois. The 
Chesterian Series, at the top, is thick and ·consis~ts 
of limestone-shale and sandstone-shale formations 
that represent deltaic sediments deposited in p·at
terns that are transitional to the cyclothems of the 
Pennsylvanian. Between the Mississippian and the 
Pennsylvanian is a major unconformity where val
leys as deep as 135 m have been -cut into Chesterian 
sedimentary rocks. 

Fossils are abundant .in the M~ississippian. Pro
ductid and spiriferid brachiopods are useful for bio
stratigraphic zonation of much of the sy.s.tem. Blas
toids, crinoids, and calcareous foraminifers provide 
a practical basis for correlation of Valmeyeran and 
Chesterian strata, and conodonts are the basis for 
biostratigraphic zonation throughout ·the system. 

Tectonic activity, associated mainly with the 
Ozark uplift, controlled depositional patterns of the 
Kinderhookian and closed the epoch with broad up
lift in western Illinois. Shallowing of the seas during 
Valmeyeran and Chesterian time culminated with 
widespread post-Mississippian erosion. 

STRATIGRAPHY 

KINDERHOOKIAN SERIES 

The Kinderhookian Series consists mainly of silty 
marine shale overlain by the widespread Chouteau 
Limestone (fig. 3). The series, only 50 m thick at 
its maximum in western Illinois, is very thin in the 
eas·tern and southern parts of the Illinois basin 
(fig. 4). The shale of the Kinde·rhookian is combined 
with that of the underlying Devonian to constitute 
the New Albany Group. The base of the series 
commonly occurs within the shale sequence and can 
be identified only by paleontolog·ical means. 

"Glen Park" Formation.-The "Glen Park" For
mation of Illinois was at one time called the "Ham
burg Oolite.'! It is not the same age as the type 
Glen Park of Missouri, the former being Mississip
pian and the latter Devonian, but a new name has 
not yet been introduced. It occurs only in western 
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FIGURE 3.-Columnar section of the Kinderhookian Series 
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L6 THE MISSISSIPPIAN AND PENNSYLVANIAN SYSTEMS IN THE UNITED STATES 

and ~central IHinois and is exposed in bluffs along ' 
the Miss·issippi and lo·wer Illinois Rivers, where its 
thicknes~s is less than 8 m. It is a highly variable 
unit, and ·conglomerate, sandstone, fine-grained lime
stone, oolite, siltstone, and shale represent near
shore facies. The contact with the underly~ing De
vonian appears to be erosional. 

Hannibal Shale.-The Hannibal Shale is a green 
to gray argillaceous siltstone grading to sHty shale. 
In western Illinois, a siltstone facies about 12 m 
thick was once differentiated as the English River 
Formation, but the name has been dropped. In the 
southern part of the outcrop area, a lens of black 
shale is differentiated as the Nutwood Member. The 
Hannibal thins eastward from a maximum thick
ness of about 30 m in western Illino·is. In eastern 
Illinois it is very thin or absent and is difficult to 
distinguish from the underlying Devonian Saverton 
Shale. 

Chouteau Limestone.-The Chouteau Limestone is 
J.i.ght brownish to greenish gray and lithographic to 
very fine grained. Locally, it is a fine-grained dolo
mite, and ·in a narrow belt it is red or pink. It is 
widespread across central and southern Illinois. 
Generally, it :is 3 to 6 m thick, but it thickens to 
nearly 24m locally in western Illinois. Its extensive 
occurrence, contact with overlying and underlying 
shale, and distinctive "kick" on electric logs make 
it an excellent marker bed in subsurface studies. 
Normally, it is conformable on the Hannibal Shale, 
but .in southwestern Illinois locally it overlaps the 
Hannibal and lies unconformably on Devonian to 
Ordovician formations. The name "Rockford," ap
pHed to the formation in Indiana, was used for 
a while in southeastern Illinois, but the older name, 
"Chouteau," is now accepted fo:r all Illinois. 

North Hill Group .. -The North Hill Group in
cludes the McCraney Limestone at the base, the 
Prospect Hill Siltstone, and the Starrs Cave Lime
stone. It is extensive dn Iowa, but in Illinois it is 
confined to a narrow belt east of the Mississippi 
River. It correlates with the Chouteau Limesfone 
and is conformable on the Hannibal Shale, but it 
~is unconformably overlain by the Burlington Lime
stone. 

V ALMEYERAN SERIES 

The Valmeyeran Series is the thickest of the three 
Mississippian series (fig. 5). I:t includes rocks ~con
temporaneous with the section from the base of the 
Meppen Limestone to the top of the Levias Member 
of the Renault Limestone (fig. 6). The Valm·eyeran, 
especially the lower part, shows important facies 

changes (fig. 7) described later in the section "En
vironment of Deposition." 

M eppen Limestone Formation. - The Mep.pen 
Limestone is dolomitic limestone, or calcareous dolo
mite that commonly contains many calcite geodes. It 
occurs in western Illinois from Calhoun County to 
Monroe County and has a maximum thickness of 
about 7 m. It is unconformable on the Chouteau, and 
is conformably ove.rlain by the Fern Glen Forma
tion. It was formerly called Sedalia in Illinois be
cause of litholog.ic similarity to the Sedalia of Mis
souri, but the ·conodont faunas .show that the Mis
souri Sedalia is Kinderhookian, whereas the Illinois 
Meppen is Valmeyeran. 

Fern Glen Formation.-The Fern Glen Formation 
consists of red and green calcareous shale and of 
gray, green, and red limestone and dolomite that is 
partly argillaceous. Occurring in southwestern 
Illinois from Randolph County north to Jersey 
County and northeastward to Champaign County, 
the formation generally is less than 15 m thick, but 
in a few small areas it approaches 30 m. It overlaps 
the Mepp·en to rest on rocks as old as the Ordovician 
Maquoketa Shale Group and grades laterally and 
vertically into the Burlington Limestone. 

Burlington Limestone F01·mation.-The Burling
ton Limestone occupies an irregular triangular area 
in western Illinois from. Henderson County on the 
northwest to Jackson County on the south and 
Iroquois County on the ea~st. Cropping out in the 
Mississippi River bluffs from Quincy to near Alton, 
Ill., the Burlington commonly is 30 to 45 m thick, 
but locally is as much as 60 m. To the southeast, it 
thins abruptly against the Borden Siltstone. In 
northwestern Illinois, the Burlington is very pure, 
coars·ely crY'stalline, light-gray limestone containing 
a few beds of dolomitic limestone. Chert is com
mon, especially in the middle and upper parts of the 
formation. Large crinoid stems are abundant, and 
some beds are almost entirely crinoid debris. 
Farther south, the Burlington becomes more cherty, 
crystalline limestone becomes less abundant, and 
fine-grained beds are more common. In the southern 
part of its ~extent, the Burlington and the overlying 
Keokuk are difficult to discriminate, except by their 
fossils; thus, they are generally referred to as the 
Burlington-K·eokuk Limestone. The Burlington is 
conformable on the Fern Glen and Meppen ·and over
laps them. to lie· unconformably on older strata. 

Keokuk Limestone Formation.-The Keokuk 
Limestone occupies much the same area as the Bur
lington and is 18 to 24 m thick over most of its ex
tent. It is fossiliferous cherty limestone interbedded 
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with fine-grained limestone, argillaceous dolomite, 
and calcareous gray shale. The Keokuk is generally 
thinner bedded and darker than limestone, of the 
Burlington, and the shale partings are more numer
ous. Both formations are mainly biocalcarenites. In 
the type region, the lower 9 m of the Keokuk is very 
cherty and is differentiated a's the Montrose Chert 
M~em.ber. 

Borden Siltstone Formation.-The Borden Silt
stone is gray to greenish-gray siltstone, glauconitic 
in part, grading to silty shale. The maximum thick
ness is about 200 m. The siltstone was deposited in 
a delta that enters Illinois in the vicinity of Edgar 
County in east-central Illinoi's and extends almost 
to the southwest border. Lenses of co~arse siltstone 
and very fine s~andstone near the base of the Borden 
are informally called the "Carper sand." A similar 
lens in central Illinois centering on Christian County 
is differentiated as the Bilyeu Member. The Bilyeu 
reaches a thickness of 45 m.; a part extends west
ward beyond the Borden and into the Warsaw Shale 
as· a member of the Warsaw. To the northwest, the 
Borden is separated from the Warsaw Shale by a 
vertical cutoff at the edge of the Burlington-Keokuk. 
To the south and east, the Borden is separated from 
the equivalent Springville Shale by a vertical cut
off along the line where the siltstone thins to less 
than 30m. 

Springville Shale Form.ation.-The Springville 
Shale is greenish-gray to dark brownish clayey 
shale. Locally, it is mottled red and green and has 
been informally called the "calico shale." The 
Springville is equivalent to the Borden but was de
posited in deeper water. Near Jonesboro in Union 
County, the basal part of the Springville is differen
tiated as the State Pond Member. The member is a 
greenish-gray, soft, glauconitic shale containing 
phosphate nodules and is only about 40 em thick. 
The member is a deepwater equivalent of the Fern 
Glen, Burlington, and Keokuk Limestones. 

Fort Payne Formation.-The Fort Payne Forma
tion is dark, very fine grained, siliceous, cherty lime
stone. Extending from the Ohio River to southwest
ern Clark County, the formation occurs only in 
southeastern Illinois and is rarely exposed. Slightly 
more than 180 m thick at the southern end of Pope 
County on the Ohio River, it thins northward and 
westward. The Fort Payne was deposited in a deep
water basin bordered by the foreset slopes of the 
Borden Siltstone delta in southern Illinois and over
lies the Springville Shale, the Chouteau Limestone, 
or the lower part of the foreset slope of the Borden 
delta. 
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FIGURE 6.-Columnar section of the Valmeyeran 
Series in Illinois (Willman and others, 1975). 

Ullin Limestone Forrmation.-The Ullin Lime
stone is mainly a light-colored bryo·zoan and crinoi
dal limestone. In southern Illinois, its maximum 
thickness is slightly more than 240 m in northern' 
Hamilton County, and it is generally thick in a belt 
running northeast and southeast of that location. 
It thins away from this belt and pinches out to the 
northwest along an irregular line running from 
Jersey County to Champaign County. The Ullin 
overlies the Fort Payne Formation, but where the 
Fort Payne is absent it overlies the Borden, Spring
vine, Warsaw, or Chouteau Formations. Generally, 
it can be divided into two members, the Ramp Creek 
Limestone Member, which is cherty, argillaceous 
limestone 0 to 150 m thick, and the Harrodsburg 
Limestone Member, which consists of light-colored 
bryozoan and crinoidal debris that is generally 
lighter colored, coarser·grained, less cherty, and les.s 
argilla~ceous than the underlying Ramp Creek. More 
than 240 m thick in Hamilton County, the Harrods
burg thins northward and pinches out at the margin 
of the Ullin. The two members are similar in many 
places, ~and, in about one-third of the extent of the 
Ullin, they cannot be differentiated. The Ullin filled 
deepwater trenches between the foreset slope of the 
Borden delta and the depositional slope of the Fort 
Payne Formation. 

Warsaw Shale Formation.-The Warsaw Shale 
consists of fossiliferous gray shale containing inter
bedded argillaceous limestone. Quartz geodes are 
common and locally abundant. The Warsaw grades 
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FIGURE 7.-Diagrammatic east-west cross section across central Illinois showing the Borden Siltstone delta (from Line
back, 1968) . 

eastward into the Borden Siltstone, from which it 
is separated by a vertical cutoff. It is nearly 30 m 
thick in western Illinois, where it crops out in the 
bluffs along the Mississippi and Illinois valleys and 
thickens to about 90 m in east-central Illinois. The 
corkscrew-like axes of Archimedes are very abun
dant. The Warsaw is overlain by the Sonora For
mation or by the Ullin, Salem, or St. Louis 
Limestones. 

Sonora Formation.-The Sonora Formation in
cludes: sandstone, generally light buff, dolomitic, 
argillaceous, and fine grained; shale, generally 
greenish gray and sandy; dolomite, sandy to argil
laceous, and sparsely fossiliferous. The lithology 
varies laterally and vertically, and is characteristic
ally sandy. The Sonora is about 0.6 to 6 m thick and 
crops out in the bluffs of the Mississippi and its 
tributaries in Adams and Hancock Counties. Both 
Salem and St. Louis overlie the Sonora, and the 
latter contact varies from conformable to erosional. 
The Sonora grades laterally into· the Salem Lime
stone and the upper part of the Warsaw Shale. 

Salem Limestone Formation.-The Salem Lime
stone is mainly crossbedded biocalcarenite composed 
of fossil fragments, endothyrid foraminifers and 
other small fossils, and oolites or oolitic-like over
growths. Minor components include sucrosic dolo
mite, dolomitic limestone, chert, sandstone, anhy
drite, and gypsum. More than 150 m thick in north
ern White County, it thins to a line running from 
Jersey to Douglas County with only patches of 
Sal~em northwest of this zero line. The Salem over
laps the Ullin to lie on the Warsaw Shale or Sonora 
Formation. The upper part of the Salem grades 

laterally into the overlying St. Louis Limestone. In 
the outcrop area in western Randolph, Monroe, and 
St. Clair Counties the Salem is divided into four 
members: the Kidd (at the base), the Fults, the 
Chalfin, and the Rocher. 

St. Louis Limestone Formation.-The St. Louis 
Limestone is typically a micritic to lithographic, 
cherty limestone, light to dark gray and brownish 
gray. It also includes beds of dolomite and evaporite 
deposits. One to three beds of gypsum and anhydrite 
occur extensively in the northern part of the· sub
surface St. Louis. Limestone breccias in the outcrop 
areas are regarded as indicatjng the former pres
ence of evaporite layers. The St. Louis is about 150 
m thick in southeaste·rn Illinois, but it thins to the 
north and northwest to less than 60 m before be
ing truncated by pre-Pennsylvanian erosion along a 
line running west from Edgar County to Mason and 
Cass Gounhes and then south along the Illinois 
River to Alton. Several large outliers are in the area 
from Fulton to Hancock and Adams Counties. The 
St. Louis is well exposed at Alton and north along 
the Illinois Valley and the Mississippi Valley south 
of St. Louis from St. Clair through Monroe to west
ern Randolph Counties. Another good exposure is 
along the Ohio River in Hardin County in south
eastern Illinois. Abundant sinkholes usually char
acterize the outcrop area of the St. Louis. In gen
eral, the St. Louis is darker, more cherty, finer 
grained, and much less oolitic than the overlying 
Ste. Genevieve Limestone. Locally, at the top of the 
formation, strata of St. Louis-type lithology are in
terbedded and intergrade with strata of Ste. Gene
vieve-type lithology, so that placement of the forma-
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tion boundary is somewhat arbitrary. The contact 
is placed below the lowest prominent oolitic bed. 

Ste. Genevieve Limestone Formation.-The Ste. 
Genevieve Limestone is mainly limestone in· massive 
beds, much of which is oolitic and crossbedded. 
Some of the oolite is coarse and notably porous. In 
some oil fields, it is a reservoir rock and is informal
ly called "McClosky lime." The lim,estone is gen
erally light gray or light olive gray, but some oolitic 
rock is nearly white, and some of the lower part of 
the formation is gray or brownish gray. Chert is 
less abundant than in the St. Louis Limestone. Thin 
beds and lenses of sandstone and sandy limestone, 
som·e of which are widely traceable, occur mainly 
in the upper half of the formation. Locally, the lime
stone at the base of the formation is sandy, and near 
its western border the base is conglomeratic and 
rests unconformably on the eroded top of the St. 
Louis Limestone. The Ste. Genevieve is about 91 m 
thick in southern Illinois and is more than 61 m 
thick in south-central Illinois, thinning to the north 
and west to less than 30 m .. It crops out from near 
Alton and St. Louis south along the Mississippi 
Valley and from Union County eastward across 
southern Illinois to Hardin County. Much of the 
formation is abundantly fossiliferous. The contact 
with the 1overlying Aux Vases Sandstone is con
formable, but is marked by a series of downward 
steps to the west as limestone beds in the upper part 
of the Ste. Genevieve grade westward into sand
stone of the Aux Vases. The Ste. Genevieve is di
vided into four members. 

The Fredonia Limestone Member is mainly light 
gray, oolitic, crossbeddeti, and crinoidal limestone, 
but it includes some darker, lithographic limestone 
beds like those in the St. Louis. The Fredonia is gen
erally 24 to 30 m thick, but north of Effiingham 
County it thins rapidly to 6 m or less. The Spar 
Mountain Sandstone Member consists of sandstone 
and siltstone that grade to sandy or silty limestone. 
Locally, in the northern part of its extent, the sand
stone is coarser than elsewhere and the sand grains 
are better rounded. The member extends throughout 
most of the area of the Ste. Genevieve. Its thick
ness is erratic, ranging from about 3 to 12 m, and 
the greater thicknesses are generally in the north. 
In the western part of the basin, where the overly
ing Karnak Member thins out, the Spar Mountain 
grades laterally into the Aux Vases Sandstone and 
is separated from it by a vertical cutoff. The Karnak 
Limestone Member is a persistent unit about 3 to 
11 m thick, except that in western Washington 
County it wedges out into the Aux Vases Sandstone. 

The Joppa Member has a varied lithology, includ
ing beds of limestone, dolomite, sandstone, and 
shale, in part red and hematitic. It is 6 to 15 m 
thick. The Joppa is recognized in southeastern 
Illinois where limestone beds are present in the 
interval, but to the north and west the limestone 
beds thin out into sandstone regarded as Aux Vases. 

Aux Vases Sandstone Formation.-The Aux 
Vases Sandstone consists of sandstone·, siltstone, 
minor amounts of shale, and, locally, a little dolo
mite and limestone. The •sandstone is light gray to 
greenish gray, calcareous, and grades to coars,e silt
stone. Locally, it is pink or red and hematitic. In 
southern Illinois, where the Joppa Member is recog
nized, the Aux Vases is commonly 6 to 12 m thick. 
To the north and west of this ar·ea, the Aux Vases 
includes Joppa equivalents and is correspondingly 
thicker, being about 18 to 24 m. In a small area 
where the Karnak is absent, the Aux Vases in
cludes Spar Mountain equivalents and is 40 to 49 m 
thick. The thickness map of the Aux Vases shows 
discontinuities that reflect the areas where the base 
of the Aux Vases is stepped down. The, Rosiclare 
Sandstone Member is the main body of the Aux 
Vases in southeastern Illinois where it overlies the 
Joppa Member of the Ste. Genevieve. 

Renault Limestone Formation.-The Renault 
Lim~estone is a relatively thin but extensive forma
tion. It averages about 2.5 m thick, thickening 
s·outhward to 6 to 9 m and reaching slightly more 
than 12 m in Johnson County. The Renault consists 
of two members: the Levias Limestone Member, a 
relatively pure limestone, Valmeyera.n in age; and 
the Shetlerville Limestone M,ember, a more or less 
sandy lim.estone, Chesterian in age. The Levias is a 
medium- to coarse-grained, white, oolitic limestone, 
containing some pink and light green ooliths. The 
basal 1 or 2 m are sandy. It is best developed in 
Hardin County in southeastern Illinois, where it 
commonly is 3 to 8 m. thick, but it is less easily 
distinguished outside Hardin County and is recog
nized only sporadically north of Lawrence County 
and west of Franklin County. It contains Platy
crinites penicillus, a fossil crinoid marking the 
uppermost part of the Valmeyeran Series. The 
Shetlerville Member is mostly brownish-gray or 
dark-gray limestone, partly ·oolitic, and somewhat 
sandy. The basal contact is sharp and may be uncon
formable. The member is about 5 to 6 m thick in 
the vicinity of Hardin County, and it makes up 
most, or all, of the Renault outside that area. The 
crinoid Tala'rocrinus is present, and marks the lower 
part o.f the ·cheste·rian Series. The Popcorn Sand-
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stone Bed in the base of the Shetlerville is domi
nantly sandstone. It has some shale and impure 
limestone and is about a ·meter thick. It occurs 
locally in Hardin County but is rarely found in 
Illinois outside that area. 

CHESTERIAN SERlE'S 

The Chesterian Series occupies the Illinois basin 
(fig. 8) from De Witt County on the north to the 
northern part of Johnson County on the south, and 
from Indiana on the east to within a few miles of 
the Mississippi River on the· west. The series 
thickens southward to about 450 m in northern 
Johnson County. Nearly all the formations thicken 
southward to their truncated edges. The series is 
beveled by the sub-Pennsylvanian erosion surface. 
The outcrop belt extends along the Mississippi Val
ley from near Alton in western Madison County, 
southward to Union County, and thence ·eastward 
to Hardin County and the Ohio River. To the north 
and east of the vicinity of Alton, the margin of the 
Chesterian is overlapped by the Pennsylvanian Sys
tem. The Chesterian includes 19 named formations 
plus the Shetlerville Member of the Renault Forma
tion at the base (fig. 9). The Aux Vases Sand
stone, long considered the basal formation of the 
Chesterian, is excluded, because it is below the top 
of the Valmeyeran Platycrinites penicillus Zone. 

Yankeetown Sandstone Formation.-The Yankee
town Sandstone is chert and cherty sandstone at the 
type section, but in the subsurface in western Illi
nois it is a sandstone and shale unit. To the north
east, in Washington County, it becomes a thick sand
stone, and to the southeast it changes to a limestone 
·and shale unit. Although only about 6 m thick in the 
outcrop area, the Yankeetown thickens to about 30 
m in southwestern Illinois but is only about 18 m 
thick over much of its extent. 

Paint Creek Group.-The Paint Creek Group con
sists of the Downeys Bluff, Bethel, and Ridenhower 
Formations. The name is used in western Illinois 
where the Bethel, normally a sandstone, is a shale. 

Downeys Bluff Limestone Formation.-The 
Downeys Bluff Lim~estone is white to light-brownish 
gray and crinoidal. Pink chert replaces many of the 
crinoid segments, especially in western Illinois. In 
southernmost Illinois, the Downeys Bluff consists 
of two benches s·eparated by a thin shale, and g·en
erally is 6 to 9 m thick. The upper bench is typi
cally cherty and the lower is slightly silty or very 
finely sandy. Farther north, the Downeys Bluff con
sists of only the upper of the two benches, generally 
is 2 to 3 m. thick, but locally is 3 to 6 m thick. 

West Baden Group.-The West Baden Group con
sists of the Bethel, Ridenhower, and Cypress For
mations. The name is used in part of southeastern 
Illinois, where the Ridenhower is dominantly sand
stone and difficult to separate from the sandstone 
formations above and below . 
. Bethel Sandstone Formation.-The Bethel Sand

stone generally is 6 to 12 m thick in the northern 
and western part of its extent and thickens south
eastward to about 30 m in northeastern Gallatin 
County. Dominantly sandstone, the Bethel grades to 
shale in western Illinois. The sandstone generally 
is slightly coarser grained than the other Chesterian 
sandstones. Locally, it includes a few small quartz 
pebbles and a basal conglomerate of limestone and 
shale pebbles. A prominent 5-m bed of red clay 
occurs along the outcrop belt in southwestern 
Illinois. 

Ridenhower Formation.-The Ridenhower For
mation is mainly shale, but also includes beds of 
limestone and sandstone that locally are thick. The 
limestone is diversified and has sandy, oolitic, cri
noidal, and lithographic varieties. The proportion of 
limestone in the formation is greatest in western 
Illinois, and the proportion of sandstone is greatest 
in southeastern Illinois. The formation generally is 
6 to 12 m thick, but at several places it is more· than 
24 m. In some parts of central and eastern Illinois, 
the formation divides into three members-the 
Beaver Bend Limestone (below), the Sample Sand
stone, and the Reelsville Limestone-but in most of 
Illinois, these members cannot be recognized. 

Cypress Sandstone Fm·mation.- The Cypress 
Sandstone in western Illinois is generally less than 
24 m thick, but in eastern Illinois it is more than 
37 m thick and locally more than 61 m thick. 
Typically, the lower half to three-fourths of the 
formation consists of one or two bodies of massive 
sandstone. The upper part of the Cypress is more 
shaly than the lower; typically it is shale inter
bedded with thin to moderately thick sandstone and 
siltstone lenses. A fairly extensive red shale occurs 
about 3 m below the top of the Cypress. A thin coal 
occurs near the top of the Cypress in extreme 
southern Illinois. In northern and western Illinois, 
where the Cypress is relatively thin, the formation 
is nearly all shale, and has a high proportion of red 
and green shale. 

Golconda Group.-The Golconda Group is a lime
stone-shale unit, ·consisting of the Beech Creek 
Limestone (below), the Fra:ileys Shale, and the 
Haney Limestone. A sandstone member is locally 
present in the Fraileys Shale. 
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0/caw Gr·oup.-The Okaw Group consists of five 
formations from the Beech Creek through the Glen 
Dean Limestone. The Okaw is used only in western 
Illinois in an area having small limestone outcrops 
that are Haney or Glen Dean but that are difficult 
to differentiate. 

Beech CTeek Limestone Fo'tmation.-The Beech 
Creek Limes.tone ·is a relatively thin but persistent 
unit, commonly called the "Barlow lime." The lower 
part is argillaceous, dark brownish gray, dense to 
subHthographic limestone. The upper part is Hght 
brownish gray, fossiliferous, and ooHtic in part. 
The Beech Greek thickens northward in contrast 
w·ith the other Chesterian formations, which thicken 
southward. I.t is as much as 12 m thick in the north, 
but in Hardin County, •in the south, it is shaly and 
locally absent or too thin to identify. 

F1··aile11s Shale FoTmation.-The Fraileys Shale is 
as much as 30 m thick in Williamson County and 
thins northward to about 9 or 12 m thick before 
being beveled by the sub-Pennsylvanian eros·ion sur
face. It is dominantly shale, has sporadic limestone 
beds and, locally, a sandstone member. Most of the 
shale is dark gray; however, in the ·southern part of 1 

the Illinois basin, a persistent red shale occurs 1 
or 2 m below the top of the Fraileys. Much of the 
limestone consists of lenses of fossil detritus, in 
part containing abundant red, orange, or green 
fossil fragments. The Big Clifty Sandstone Member 
enters Illinois from the east and thins out westward 
within a few tens of kilometers. The membe.r is 
usually about 5 to 6 m thick and occurs near the 
middle of the Fraileys, or less commonly near the 
base. 

Haney Limestone Formation.-Haney Limestone 
is about 30 m thick in southern Illinois and thins 
northward to less than 5 m. It is mainly limestone 
and some interbedded shale. The limestone is coarse 
grained, fossiliferous, and much of it is oolitic. In 
Randolph County, a 6-m bed of white oolite is in
formally named the "Marigold Oolite." To the north
west the Haney grades to a shale that is difficult to 
differentiate from the Fraileys or the Hardinsburg. 

H a1·dins bu1·g Sandstone F oTmation.-Hardins
burg Sandstone has a thick-bedded sandstone facies 
and a thin-bedded shale and shaly sandstone facies. 
Much of the sandstone is light gray and very fine 
grained. In the thick bodies, the sandstone may be 
white and fine grained; in the thin bodies it may be 
gray or green and finer grained, in places grading 
to siltstone. About 10 m o.f red, green, and dark 
gray shale containing thin beds and nodules of red 
and brown, lithographic limestone and dolomite lie 

at the base of the Hardinsburg. Locally, this shale 
is cut out by an erosional surface that commonly 
separates it from the overlying sandstone facies so 
that sandstone rests directly on the Haney Lime
stone. In southeastern IUino•is, the Hardinsburg is 
18 to 25 m thick; to· the northwest it thins to about 
6 to 12m. 

Glen Dean Limestone FoTmation.-Shale separates 
the Glen Dean Limestone in the south into upper 
and lower limestone units. In the north only the 
lower unit generally persists, and the formation is 
correspondingly thinner. The limestone is coarse 
grained and fossiliferous; parts are oolitk, and 
some strata are cherty. In the south, the Glen Dean 
is 20 to 25 m thkk. In the north, where only the 
lower limestone unit ois present, the formation thins 
to only 2 to 6 m. 

TaT SpTings Sandstone FoTmation.-The Tar 
Springs Sandstone is nearly all sandstone, white to 
light gray, very fine to fine grained, and mostly 
friable but containing some well-cemented layers. 
Also present are: shale, dark gray and slightly car
bonaceous; sHts.tone, mediurri to dark olive gray; and 
shaly sandstone, light to dark olive gray. Near the 
southern border of the Tar Springs, thin beds of 
coal occur locally near the top and middle of the 
formation. The thickness of the Tar Springs gen
erally ranges from 23 to 40 m in thickness, but the 
maximum 'is more than 45 m. Near its northwestern 
border it thins to about 15 m. 

Vienna Limestone FoTmation.-The Vienna Lime
stone is a thin limestone, mainly dark brownish gray 
and very fossiliferous. Much chocolate-brown chert 
is present in the outcrop, but chert is rare in the 
subsurface. The maximum thickness of the Vienna 
is about 9 m near its southern edge. About 48 km 
to the north, it thins to about 3 m; over most of 
its extent, it is ahout 1 m thick. 

WalteTsbu?·g Formation.-The Waltersburg For
mation is mainly dark gray, slightly carbonaceous 
shale, 'in part silty and sandy. A thin seam of coal 
is present locally near the top of the formation 
close to it~s southern border. Sandstone strata in the 
outcrop are characteristically well jointed. The 
Waltersburg generally is 15 to 23m thick, but at the 
west it thins to less than 12 m and thickens to 36 
m :in a small area in Wayne County. 

Menard Limestone Formation.-The Menard 
Limestone generally is 30 to 45 m thick in the south
ern, 24 to 30 m in the central, and 14 to 18m in the 
northern and northwestern parts of its extent. The 
limestone is argillaceous, dark brownish gray to 
brown and buff, fine grained to lithographic, oolitic 
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in part, and cherty in part. Fine-to-coarse dark 
rounded grains .give many beds a characteristic 
.speckled appearance. The shale is calcareous, dark 
gray, and fossiliferous. 

The Menard :is .readily divided into .three lime
stone members. The Walche at .the base 1is 1 to 3 m 
thick and occurs only in the southern part of the 
basin. The Scottsburg overlaps the Walche to the 
north, is 9 to 12 m thick in the south, and thins 
northward to about 2 m. The Allard thins from 
about 9 m in the south to 3 m in the north. The 
shale strata separating these members, and over
lying the Allard, are not named units. The shale 
above the Allard is about 6 to 9 m thick in the south 
and 3 to 6 m in the no·rth. Locally, especially in 
the north, the sub-Palestine erosion surface cuts 
into this shale and in places entirely through it. 

Palestine Sandstone Formation.-The Palestine 
Sandstone includes sandstone, shale, and siltstone. 
Much of the sandstone is gray, very fine grained, 
and more or less shaly. The sandstone in the thicker 
bodies is Hght gray to white and coarser grained. 
The shale is dark gray and generally silty to sandy. 
Much of this rock .is slightly carbonaceous. In west
ern Illinois, a thin .coal is at the top of the Pales
tine at several localities. The Palestine tends to 
thicken slightly southward. Commonly it is 15 to 
18 m thick, and it is thickest where massive, chan
nel-,phase sandstone bodies are present. 

Clore Formation.-The Clore Formation is mainly 
shale throughout most of its extent, but the pro
portion of limestone increases southward. About 12 
to 18 m thick near its northern and northwestern 
borders, it thickens southward to about 36 m in 
northern Johnson County. In many places the Clore 
is thinned by sub-Degonia channels; in some areas 
sub-Pennsylvanian channels cut into, or through, 
the Clore. 

The Clore includes three members. The Cora 
Limestone Member (below), which consists of in
terbedded limestone and shale containing locally, 
sandstone lenses, -is about 4 to 13 m thick. The Ty
gett Sandstone Member, which -is sandstone con
taining minor amounts of shale, is 6 to 9 m thick 
over much of its extent. The Ford Station Limestone 
Member, which is limestone interbedded with shale 
and rare lenses of sandstone, is 6 to 15 m thi·ck. 

Degonia Sandstone Formation.-The Degonia 
Sandstone typically includes two beds of massive 
sandstone. The upper overlaps the lower, and locally 
both are absent. The shale in the Degonia is gray to 
dark gray, but red at the top of the formation. Thin 
seams of coal occur locally' near the .top and middle 

of the Degonia in southwestern Illinois. The thick
ness of the formation ranges from 45 min western 
Illinois to as little as 6 m in the southeast. Sub
Pennsylvanian channels cut the Degonia into two 
large and many small areas. 

Kinkaid Limestone Formation.-The Kinkaid 
Limes·tone is about 30 m thick in the north, thick
ening southward to about 51 m near its southern 
edge. Pre-Pennsylvanian erosion has cut the Kin
kaid into many isolated areas. The thick upper and 
lower limestone members apparently were highly 
res·istant to erosion because they cap the Chesterian 
over faJirly large areas. Many slump blocks of the 
limestone are known to occur in the subsurface on 
the slopes of steep-walled sub-Pennsylvanian 
valleys. 

The Kinkaid is divided into three members. The 
Negli Creek Limestone Member (at the base) is a 
massive limestone, cherty, brownish gray, contain
ing scattered coarse fossil grains. The member is 
11 m thick in Franklin County in the south and 5 m 
thick in Effingham County in the north. The Cave 
Hill Shale Member is a limestone and shale unit in 
which the· proportion of limestone increases south
ward. The basal part is shale, dark gray, and locally 
black. The lower third of the member contains some 
silty shale, a little siltstone, and locally shaly sand
stone. The middle part of the member contains a 
variety of carbonate rocks interbedded with a little 
shale. The upper part consists of calcareous dark 
gray and greenish gray shale above and red and 
green shale below. The Goreville Limestone Mem
ber is massive and resistant to erosion like the 
N egli Greek, but -it is less extensive and is more 
dissected by pre-Pennsylvanian erosion. Average 
thickness of the Goreville is about 9 m, and thick
ness ranges from about 8 m in the north to nearly 
15 m in the south. 

Grove Church Shale Formation.-The Grove 
Church Shale, the uppermost formation in the Ches
terian Series in Illinois, occurs only in patches in 
southern Illinois in Johnson, Pope, and SaHne Co:un
ties. An unknown, but probably large, part was 
eroded before the Pennsylvanian was deposited in 
the area. The Grove Church is a gray, fossiliferous 
shale containing interbedded fossiliferous limestone. 
The maximum thickness known is about 20 m in 
northern Johnson County. 

PALEONTOLOGY 

The Mississippian System is named for exposures 
along the western margin of Illinois, and its fossils 
in this State have been intensively studied. The 
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shale of the Kinderhook~ian Series is relatively un
foss:iliferous, except for spores and conodonts, but 
the Chouteau Limestone ( =Rockford of Indiana) 
at the to~p of the series is famous for its cephalopod 
fauna; part of .this fauna is earliest Valmeyeran in 
age. Fossils are abundant and varied in most of the 
lrimestone and calcareous shale of the Valmeyeran 
and Chesterian Series. Brachiopods are numerous, 
and some formations consist mainly of crino,idal 
debris. Fenestrate bryozoan debris is a•bundant in 
some beds. Archimedes with ,its corks·crewHke axes 
-is so common in some strata that the term "Archi
medes limestone" was applied to several strati
graphic uhits in some early reports. Composita 
trinuclea is the commonest M1ississi.ppian brachiopod 
of southern IHinois. Endothyrids are abundant in 
the Salem Limestone. The coral assemblage zone 
Lithostrotionella castelnaui ( = 11Lithostrotion cana
densis") and L. p-rolifeTttm is generally equivalent to 
the St. Louis Limestone. Conodonts are common to 
abundant and provide a basis for biostratigraphic 
zonation. More than 20 charact~ristk conodont 
faunas have been recognized in North Ameflican 
Mississippian rocks. In the Chesterian, plant mega
fossils are found in parts of the sandstones, and 
spores have been described from the thin coals and 
carbonaceous layers. 

ENVIRONMENT OF DEPOSITION 

The Kinderhookian Series thickens westward, and 
the stiltstone component is thickest in western Illi
nois, suggesting that the main source of sediment 
was wes.t of Illinois. At the base of the series, a 
local eros.ional unconfo·rmity that has about half a 
meter of rel,ief on the top of the· Devonian suggests 
a relatively sho·rt interval of emergence. Oolitic I~ime
stone of the "Glen Park" at the base of the series 
in central Illinois and oolitic limestone of the thin 
Starrs Cave at the top of the series in extreme 
western Illinois indicate shallow water at these 
times and places. The water may have been deeper 
to the south and east where the series is thinner. 
Here the amount of sedi,ment going into the basin 
may have lead to the "starved" condition that de
veloped later. The close of the K-inderhookian is 
marked by a minor eros•ional unconform.ity at the 
base of the Budington Limestone in northwestern 
Illinois. 

Ea.rly in Valmeyeran time, as the Illinois basin 
sank, important facies ·differences developed in the 
sediments (fig. 7) . In western and northern Illino·is 
where the water was shallow, fossiliferous limestone 
(Burlington-Keokuk) was deposited that built up a 

thick carbonate bank. To the south and east, mud 
was slowly depo;;ited in the deepening basin 
(Springville Sha'le and basal Borden). A siltstone 
delta (Borden Siltstone) encroached from the north
east into this sediment-starved bas,in where water 
depths are estimated to have been from 183 to 305 
m (Lineback, 1968). The deep ... water basin, mar
ginal to the delta on the southeast and south, was 
filled by the cherty, very siliceous Fort Payne Fo·r
mation and the bryozoan-rich Ullin Limestone. 
After the delta had ,built up to about the level of 
the top of the Burlington-Keokuk bank, mud and silt 
swept westward across the surface of the Keokuk to 
be deposited in western Illinois as the Warsaw 
Shale. 

Carbonate deposit.ion prevailed during the rest of 
Valmeyeran time. The water was generally shal
lower than before, the shoreline was to the north, 
and water was deeper to. the south. At times, the 
environment approached the sabkha-type, and evap
orites and oolites were deposited. This was a time 
of extensive deposition of thi.ck limestone forma
tions. 

Of the several types of rock composing the Salem, 
the most abundant and characteristic are fine- to 
ooarse~gra•ined calcarenite and fossil-fragmental 
limestone. CoHed Fo·raminifera, such as Globoendo
thyra, and other small fossils are abundant. Oolites 
and oolitic overgrowths are locally common. The 
former presence of local evapor,ite deposits is sug
gested by the brecciation of the overlying St. Louis 
Limestone. Beds of extra fine grained dolomite in 
the Salem also suggest a shallow-water environ
ment. 

The St. Louis Limestone also was depos,ited in 
shallow water. Typically, the limestone is very fine 
gra;ined to lithographic and is locally brecciated; the 
dolomite is extra fine grained. Oolitic rock is much 
less common, and the carbonate is generally darker 
and more cherty :in the St. Louis than in the under
lying Salem or overlying Ste. Genevieve Limestone. 
Disseminated anhydrite and some fairly thick beds 
of gypsum and anhydrite occur. The transition from 
gypsum to anhydrite is related to depths of burial; 
below 450 m the evaporite is princ-ipally anhydrite. 

The Ste. Genevieve Limestone was depos~ited in a 
shallow-water environment that favored the deposi
tion of oolitic limestone in lenticular or barlike 
bodies at several levels. A few thin strata of sandy 
limestone, sandy ·calcarenite, or sandstone are fairly 
wide,ly traceable, foreshadowing the alternation of 
sandstone and limestone characteristic o.f the Cnes
terian. 
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The Aux Vas·es Sandstone shows a facies relation 
with the upper part of the Ste. Genevieve Limestone 
in southwestern Illinois. Limestone strata in the 
upper part of the Ste. Genevieve thin and grade into 
sandstone in this area, so that the base of the Aux 
Vases is stepped down to ,include the thicker sand. 
The sand in the A ux Vases probably came from the 
north or northeast rather than from the Ozark area 
itself. 

The Levias Limestone Member in southeastern 
Illinois was deposited in clear, shallow water. Ex
cept for the basal few centimeters that are sandy, 
the limestone is a relatively pure, coarse-grained 
ooUte. The break with the overlying Chesterian is 
minor and is marked by an erosional surface of very 
slight relief and sandy beds at the base· of the 
Shetlerville Member. 

The Chesterian Series is characterized by an al
ternation of sand-shale formations and limestone
shale formations in an irregularly ,cyclical succes
sion. This cyclicity is explained as resulting from 
the shifts of an east-southeast to west-northwest 
trending shoreline (fig. 10). When the sea trans
gressed northward, limestone was ,laid down in the 
IHinois ·basin; when the sea retreated, sand was 
deposited. The location of major sand bodies is a 
consequence of lateral shifts in the position of the 
distrihutaries of the river that carried sediment into 
the basin from the north. This river has been named 
the Michigan River (Swann, 1963); it may have 
brought sediment from northeastern Canada, but 
the location of the source is not definitely kno-wn. 
This picture of the paleogeography during Ches
terian time developed from a study of features in 
the sandstone that indicate the direction of paleo
currents. Detailed mapping of the thickness of sand
stone in several of the Chesterian formations has 
shown the position of the distributaries of the 
Michigan R~iver (Potter, 1963). Changes in the rate 
of ~sediment supply have been attributed (Sw~ann, 
1964) to climatic control rather than tectonic ,con
trol, and sediment yield has been controlled mainly 
by rainfall in the source area. Shoreline position 
was dependent on the shifting balance between the 
rate of sedimentation and the rate of sinking of 
the basin. 

In general, the Chesterian formations, except for 
the Beech Creek Limestone, thicken southward to 
their truncated edges in southern Illinois; the pro
portion and thickness of the limestone in the lime
stone-shale for~mations also increase southward. The 
Hm.es.tone strata in the lower part of the Chesterian 
(~Glen Dean and older) are generaHy lighter colored 
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FIGURE 10.-Paleogeography at an intermediate stage during 
Chesterian sedimentation (from Swann, 1963). 

and purer than the limestone :in the uprper part 
(Vienna and younger), and the amount of oolitic 
rock is much greater in the older formations. A coal 
swamp environment developed several times during 
the Chesterian. Thin coals occur in Jackson and 
Hardin Counties at the top of the Palestine Sand
stone; in Johnson, Pope, and Hardin Counties at the 
top of the Waltersburg Sandstone; and in the south
ern part of the Illinois basin, at ,the top and near 
the middle of the Tar Springs and Cypress Sand
stones. 

TECTONIC DEVELOPMENT 

The major tectonic event in Illinois during the 
Mississippian Period was the sinking of the Illinois 
basin which was greatest in southermost Illinois. 
During thi:s period (and until the post-Pennsylvan
ian development of the Pas.cola arch) the Illinois 
basin was open to the south, and the maximum 
sinking during this time 'is southwest of the, deepest 
part of the present basin. 

At the dose of the Devonian Period, the tectonic 
break was very minor, and local emergence was 
indicated by an erosional surface on the top of the 
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Louisiana Limestone (uppermost Devonian). A 1 

slight break between Kinderhookian and Valmeye
ran Series is recorded along the western edge of the 
Illinois basin, where the Meppen Limestone (basal 
Valmeyeran) rests unconformably on the Chouteau 
Limestone (Kinderhookian). Absence of the Chou
teau north of a line running from Cwlhoun County 
to the northeast may be a result of a slight up
wa·rping of the Sangam·on arch (fig. 11) at the 
close of the Kinderhookian, accompanied by trun
cation of the Chouteau. Slight doming of the Ozark 
reg.ion at this time was followed by overlap of the 
Valmeyeran onto rocks as old as Ordovician. 

During the earlier part of Valmeyeran time in 
western Illinois, where the· sea was shallower than 
it was farther south and east, buildup of the Bur
lington-Keokuk carbonate bank kept in balance with 
the sinking basin. Sinking outpaced sedimentation 
in eastern and southern Illinois, and that part of the 
basin became sediment-starved until the Borden 
Siltstone Delta was built out into the basin from the 
northeast. Near the close of the Valmeyeran, slight 
warping of the Ozark region is su.gg·ested by local 
erosion surfaces and by overlaps near the top and 
base of the Ste. Genevieve Limestone at the south
west edge of the Illinois basin. 

The base of the Chesterian is marked by local 
erosion surfaces and by sandy beds. The base of the 
Cypress Sandstone tends more nearly to parallel the 
bedding of older units than it does the overlying 
Beech Creek Limestone, suggesting slight warping 
of parts of the ba.sin during Cypress tim·e. This, 
and similar, very minor nonparallelism of older and 
younger strata in the Chesterian, may be attribut
able to the differential compaction and draping of 
younger beds over thick sandstones. Howev·er, an 
abrupt thinning from west to east of the interval 
between the Downeys Bluff and the Beech Creek 
Limestones in the southern part of Crawford 
County in southeastern Illinois is more probably a 
result of local upwarping than of differential com
paction. This monoclinal feature may be an early in
dication of the La Salle anticlinal belt. Other than 
this monocline, thickness maps of individual Ches
terian and older Mississippian formations show no 
indication of contemporaneous development of the 
La Salle anticlinal belt. This major structural fea
ture of Illinois mainly began during the interval of 
erosion that followed Chesterian deposition in the 
area. 

ECONOMIC PRODUCTS 

Oil.-As of December 31, 1976, the estimated orig
inal oil-in-place in Illinois was 8,968,692,000 barrels 
(1,220 million metric tons) ; the estimated ultimate 
recovery was 3,205,329,000 barrels ( 437 million 
metric tons) . Of this Illinois oil, all Paleozoic, 
6,766,392,000 barrels (922 million metric tons), or 
75.4 percent of the original oil-in-place, and 2,582,-
443,000 barrels (352 million metric tons), or 80.6 
percent of the estimated ultimate recovery, is from 
reservoirs in Mississip.pian strata. 

A little more than 60 percent of the cumulative 
production of Mississippian oil is from sandstones 
in the Chesterian Series, and nearly half this p·ro
duction is contributed by the Cypress Sandstone. 
Of the other Chesterian sandstones, the Yankeetown 
("Benoist"), Bethel, Tar Springs, and Waltersburg 
are the most important contributors. A little l·ess 
than 40 percent of the cumulative p·roduction is 
from the Valmeyeran Series, and almost all this is 
from ne·ar the top of the series. Of this oil from the 
Valmeyeran, the Aux Vases Sandstone contributes 
about one-third, and the Ste. Genevieve Limestone 
about three-fifths. The most important res.ervoirs 
are in lenses of coarse oolitic limestone (McClosky 
lime) at several levels in the Fredonia Member of 
the Ste. Genevieve. Relatively small amounts of oil 
com·e from the Spar Mountain Sandstone Member 
of the Ste. Genevieve and from the Salem and Ullin 
Lim·estones. 

Gas.-Production of natural gas in lllinois in 
1976 was 1,556 million cubic feet ( 44 million cubic 
meters) , of which only about one-sixth was from the 
Mississippian. Almost all th~ Mississippian gas pro
duction was from Chesterian sandstones. Eight of 
39 active underground natural gas storage projects 
in· Illinois use reservoirs in Mississippian rocks, 
but none of thes·e 8 are among the relatively large 
projects in Illinois. 

Fluorspar.-Illinois leads the other States in the 
production of fluorspar. In 1976, production was 
129,000 metric tons. All the ore mined came from 
Hardin and Pope Counties in southern Illinois. The 
ore occurs in fissure v·eins and bedded replacement 
deposits in strata near the base of the Chesterian 
and near the top of the Valmeyeran Series. 

Lead, zinc, and silver.-The fluorspar ore mined 
in Hardin and Pope Counties is treated to recover 
zinc, lead, and silver. In 1974, 3,720 metric tons of 
zinc, 44 7 metric tons of lead, and a small amount of 
silver were recovered. 

Stone.-Stone production in Illinois in 1976 was 
55,100,000 metric tons. Of this .total, almost all 
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FIGURE 11.-Major tectonic features of Illinois. The Sangamon arch was a Paleozoic 
structure obscured by later structural movement. 
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crushed and broken limestone and dolomite, about 
one-sixth is from the Mississippian, and most of 
this is from the Valmeyeran. The middle part of 
the Mississippian System-from the top of the New 
Albany Shale Group, or the Borden Siltstone where 
present, up to the lowest sandstone or shale of 
Chesterian or late Valmeyeran age-is sometimes 
called the "Mississippi lime," or, more formally, the 
"Mam.moth Cave Lim·estone Megagroup." This 
mega.group is an important source of limestone in 
Illinois, where it crops out along the western and 
southern borders of the State. 

THE PENNSYLVANIAN SYSTEM 
INTRODUCTION 

The name "Pennsylvanian" was used in 1906 in 
the first report of the pres.ent Illinois State Geo
logical Survey. The terms "Coal Measures" and 
"Upper Carboniferous," which were used before 
1906, were gradually abandoned in later reports 
(fig. 12) The Pennsylvanian was classified as a 
series until it was recognized as a system in about 
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1925. Rock strata of the Pennsylvanian System lie 
at or near the surface in 86 of the 102 counties in 
Illinois, or in about two-thirds of the total area 
(95,291 of a total 146,020 km2

). 

Although Pennsylvanian strata of Illinois are 
commonly covered by unconsolidated Pleistocene 
glacial deposits, they are well exposed in various 
parts of the State in river valleys, stream valleys, 
and artificial cuts made during mining and construc
tion of highways or railroads. Pennsylvanian strata 

. are also exposed along the Illinois, Kaskaskia, W a
hash, Sangamon, Spoon, and Embarras Rivers, and 
other smaller rivers ~nd their tributaries. Erosion 
by streams ·emptying into the Mississippi and 
Illinois Rivers 'in western Illinois has produced 
numerous exposures. Many excellent exposures also 
occur in sbuthern Illinois beyond the limits . of 
Pleistocene glaciation. However, the single most im
portant source of information· concerning the Penn
sylvani~n System is the samples, records, and data 
at the Illinois State Geological Survey of many 
thousands of coal, oil, and water test holes. 
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FIGURE 12.-Development of the classification of the Pennsylvanian System in Illinois (from Kosanka and others, (1960). In 
Wanless (1939) and Weller (1940), the McLeansboro and Carbondale Groups were divided into cyclothems, and the 
Caseyville and Tradewater Groups in. southern Illinois were divided into seven formations. In several reports from 1940 
to 1950, the base of the McLeansboro was put at the top of the No. 6 Coal. Cyclothems are retained in a separate cyc
lical classifications. Units bounding the groups and formations are in ita·lics (Willman and others, 1975). 
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BOUNDARIES OF THE PENNSYLVANIAN SYSTEM 

A major angular unconformity separates the Mis
sissippian System from the Pennsylvanian System 
in Illinois. The configuration of the erosion· surface 
separating the two systems has been studied ex
tens-ively by workers at the Illinois State Geological 
Survey (Siever, 1951; Wanless, 1955; and Bristol 
and Howard, 1971). They identified a series of 
broad southwestward-trending valleys as much as 
140 m deep and commonly several kilometers wide 
that evidently were formed by subaerial erosion 
(fig. 13). 

A post-Pennsylvanian, pre-Pleistocene erosion 
surface that defines the upper limit of Pennsylvanian 
deposits in Illinois. was formed by pre-Pleistocene 
stream erosion and later was modified by Pleisto
cene glaciation and Holocene stream erosion. Gulfian 
(Upper Cretaceous) rocks overlie Pennsylvanian 
strata in a small area in Adams, Pike, and Brown 
Counties in western Illinois. 

GENERAL CHARACTERISTICS OF PENNSYLVANIAN 
STRATA 

Pennsylvanian strata attain a maximum thickness 
of about 760 m in Wayne County, southeastern 
Illinois (fig. 14). If thickest sections are considered 
for each formation, the composite thickness of 
strata is about 1,000 m. The formations are general
ly thickest in southeastern Illinois and become 
thinner toward northern and northwestern Illinois. 

Som·e lower strata of the Pennsylvanian System 
are present only in southern and central Illinois and 
are overlapped by younger formations in the north. 
At some locations on the La Salle anticline, the thre·e 
lowest formations (Caseyville, Abbott, and Spoon) 
are absent and the St. Peter Sandstone (Middle 
Ordovician) directly underlies the Colchester (No. 
2) Coal, which is at the base of the Carbondale 
Formation. In the area of Rock Island and Mercer 
Counties in extreme northwestern Illinois, however, 
the three lowest formations of the Pennsylvanian 
System are well developed. -

About 90 to 95 percent of the Pennsylvanian 
Syste·m in Illinois consists of dastic rocks. Siltstone, 
shale, and underclay constitute about 40 ·percent of 
the lower part o.f the system and 65 to 70 percent of 
the middle and upper parts. In the lower part, sand
stone constitutes about 60 percent of the strata; in 
the middle and upper parts, it constitutes only 
about 25 percent of the strata. Limestone is rare in 
lowermost Pennsylvanian strata but in some areas 
oonstitutes as much as 5 to 10 percent of the upper 
two-thirds of the system. Limestone is especially 1 

common in the Bond Formation, where individual 
beds as .much 15 m thick .have been recognized. 
Coal, one of the least abundant lithk units of the 
Pennsylvanian System, constitutes no mo·re than 2 
percent of rock strata in most areas. 

More than 500 units of sandstone, siltstone, shale, 
limestone, coal, and clay are distinguishable in the 
Pennsylvanian strata of Illinois (Willman and 
others, 1975). The abruptness and great number 
of verticail ·changes in lithology indicate that 
changes in depositional environment were rapid. 
Some of the coal, underclay, and limestone, although 
rather thin, are the most persistent lateral units of 
the Pennsylvanian System. If Indiana and Kentucky 
are included, several coal and limestone beds can 
readily be correlated over a distance of about 560 
km in the Illinois basin. On the basis of these marker 
beds, intervening strata that show substantial 
lateral variations can also be correlated over con
siderable distances. 

STRATIGRAPHY 

ABSAROKA SEQUENCE 

The Absaroka Sequence, which was named for the 
Absaroka Mountains in northeastern Wyoming and 
southern Montana, includes the Pennsylvanian Sys
tem of Illinois. The base of the sequence :is the· major 
unconformity at the hase of the Pennsylvanian Sys
tem in Illinois, and the top of the sequence is the 
major unconformity at the base of the Cretaceous 
System (Willman and others, 1975). The Absaroka 
Sequence, represented only by Pennsylvanian-age 
strata in Illinois, consists predominantly of clastic 
sediments and .contains numerous minor unconform
ities produced through erosion by deeply entrenched 
valley systems and by entrenchment o.f river dis
tributaries in deltaic sediments. 

MORROWAN SERIES 

The type exposure of the Morrowan Ser·ies is on 
Hale Mountain, Washington County, Ark., near the 
oommunity of Morrow, for whkh the series was 
named. Both nonmarine and marine strata are in
cluded in the series. In Illinois, the Morrowan 
Series includes only the Caseyville Formation (Will
man and others, 1975) (fig. 15). 

McCormick Group.-The McCormick Group in 
Illinois includes strata of the Caseyville and Abbott 
Formations, which extend from the base of the 
Pennsylvanian to the top of the Bernadotte Sand
stone Member. The group derives its name from 
exposures near M.cCormick, Pope County, in south
ern Hlinois. The McCormick Group has a maximum 
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thickness of at least 180 m in ·southern Illinois, 
but it thins northward to about 60 m and is absent 
in large areas of western and northern Illinois. The 
McCormkk Group consists of about 50 to 60 per
cent sandstone, about 40 percent or more sandy 
·shale, and a few thin nonpersistent limestones and 
coals. The sandstones ·commonly form cliffs, are ex
tensively cross bedded, and contain a. high percent
age o.f quartz. 

The McCormick Group is predominantly devoid o.f 
animal fossils, although a few calcareous sandstones 
and shale zones and one limestone mem:ber that .con
tain marine 'invertebrate fossi.ls .have been recog
nized. Log ··casts of Lepidodendron sp., Calamites 
sp., and Sigilla·ria sp. are common in fine-grained 
sandstone· of the lower part o.f the McCormick 
Group. 

Caseyville FormaUon.-The Caseyville Formation 
was named by Owen ( 1856, p. 48) for the commun
ity of Caseyville on the Ohio River in southwestern 
Union County, Ky., which is near the site of the 
ty.pe locality. Rock •sections for definition o.f the 
formation were "measured from outcrops on the 
Illinois shore of the Ohio River between the mouth 
of the Saline River and Gentry's Landing below 
Battery Rock" in Hardin County (Lee, 1916, p. 
15-16). Strata from the base of the Pennsylvanian 
System to the top of the Pounds Sandstone Member 
are included 'in the Caseyville F-ormation. 

The Caseyvi.Ue Formation is commonly about 100 
m thick in southern Illinois. Where the formation 
has filled pre-Pennsylvanian bedrock valleys, it may 
be as much as 150 m thick. The Caseyville Forma
tion was deposited only in southern and southeastern 
Illinois and in parts of Mercer and Rock Island 
Counties in northwestern Illinois, where it locally 
attains a thickness of more than 30 m (fig. 16). It 
is overlap·ped by the Abbott Formation; maximum 
combined thickness of the Caseyville, Abbott, and 
Spoon Formations in southern Illinois is more than 
360 m (fig. 17). 

Sandstone is the most common constituent of the 
Caseyville Formation, but the formation also con
tains abundant siltstone and shale. Because o.f local 
variations in lithology, ind-ividual beds of the forma
tion ·Can usually be traced only for short distances. 
The sandstones are ·predominantly quartzos·e and 
contain very little clay or mica. Quartz granules 
and pebbles, usually less than 12 mm in diameter, 
are scattered throughout the sandstones and may 
be in local deposits of conglomerate. Individual 
sandstones may be as ·much as 30 m thick and 
commonly display prominent, rather uniform cross-

bedding with dip to the west, south, or southwest, 
parallel to the direction of elongation of the sand 
bodies (Willman and others, 1975). 

Shale, silt shale, and siltstone beds are common in 
the Caseyville Formation. Most are medium to dark 
gray where unweathered and orange .brown on 
weathered surfaces. Coarse siltstone and fine-grained 
sandstone beds are commonly ripple bedded. Shale 
associated with the coals is usually dark. In north
western Illinois, the Caseyville is composed of 
medium-gray to dark-gray brittle shale interbedded 
with silty shale and, in a few places, a clean quartz 
sandstone. 

Although several thin and lenticular coals are 
present in the Caseyville Formation, only the Gentry 
Coal Member of southeastern Illinois has been 
named. At least seven impure coals that are in
dividually as much as 60 em thick have been recog
nized in the Caseyville Formation o.f Rock Island 
and Mercer Counties. 

The Caseyville Formation, in contrast with 
younger Pennsylvanian strata, contains almost no 
l-imestone beds. The Sellers Limestone Member, 
which is known fro·m only one exposure near Sellers 
Landing, Hardin County, Ill., on the west bank of the 
Ohio River, is the only named limestone member; 
it contains a variety of invertebrate marine fossils. 
Other recognized members o.f the Caseyville For
mation are the Lusk Shale, the Wayside Sandstone, 
the Battery Park Sandstone, the Drury Shale, and 
the Pounds Sandstone. 

The Caseyville Formation of Illinois is correla
tive with the lower part of the Mansfield Formation 
of Indiana and all but the upper 1 or 2 m o.f the 
Caseyville Formation of Kentucky. Three State 
parks in southern Illinois and several parks in 
western Kentucky and Indiana are in Caseyville 
outcrop areas of outstanding natural beauty. The 
high sandstone cliffs and associated rugged topog
raphy form so~e of the most scenic areas o.f the 
Midwest. 

ATOKAN SERIES 

The Atokan Series in Illinois includes only !strata 
of the Abbott Formation of the McCormick Group. 
The lower and upper boundaries o.f the series are 
established at the top of the Pounds Sandstone 
Member and the top of the Bernadotte Sandstone 
Member, respectively. Although fossil-bearing strata 
are present in the Atokan Series in Illinois, they 
are not used to define its boundaries (Willman and 
others, 1975). 
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Abbott Formation.-The type section of the Ab
bott Formation of the McCormick Group is defined 
from exposures near Abbott Station on the Illinois 
Central Gulf Railroad, Pope County, Ill. Only the 
prominent s~andstones and some coals of the Abbott 
Formation have been' named. Because the bordering 
sandstone members may be missing locally, hoth the 
top and the base of the Ahbott Formation are com
monly difficult to identify in the subsurface. 

The Abbott Formation overlaps the Caseyville 
Formation and is the basal Pennsylvanian forma
tion throughout much of Illinois. The Abbott is over-

lapped by the Spoon Formation in northern and 
northeastern Illinois and on some prominent anti
clinal structures. Thickness of the Abbott Forma
tion ranges from a maximum of 100m in southern 
Illinois to less than 30 m in western Illinois. 

The Abbott Formation is a transitional unit be
tween the underlying Cas·eyville Formation and 
younger strata. Basal sandstones of the Abbott 
.closely resem,ble those of the Caseyville Formation, 
whereas middle and upper Abbott sandstones are 
generally thinner, contain more interstitial day and 
mica; and contain no more than a few quartz 
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FIGURE 16.-Extent of the Caseyville Formation (from Wanless, 1955). 
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granules and pebbles. Coals are generally thicker 
and more .persistent in. the Abbott Formation than 
in the underlying Caseyville but not as well de
veloped or extensive as in younger formations. The 
uppermost sandstones of the Abbott Formation are 
siniilar to the r·elatively impure sandstones of the 
overlying Spoon Formation. 

Named members of the Abbott Formation are the 
Reynoldsburg Coal, Grindstaff Sandstone, Babylon 
Sandstone, Manley Goal, Willis Coal, Tarter Coal, 
Finnie Sandstone, Delwood Coal, and Pope Creek 
Goal. The Abbott Formation is equivalent to the 
upper part of the Mansfield and virtually all the 
Brazil Formation of Indiana, and to the· upper 1 
or 2 m of the Caseyville Formation and the lower 
part of the Tradewater Formation in western 
Kentucky. 

DESMOINESIAN SERIES 

The Desmoinesian Series comprises the Spoon and 
Carbondale Formations of the Kewanee Group and 
the lower part of the Modesto Formation of the 
McLeansboro Group. 

Kewanee Group.-The Kewanee ·Group consists of 
the Spoon and Carbondale Formations and is named 
for Kewanee, Henry County, in western Illinois, 
where the two formations are well exposed. The 
Kewanee ·Group overlies the Abbott Formation in 
normal sequence, but in northern and northeastern 
Illinois, where the Abbott is missing, the unit lies 
on strata ranging in age from. Valmeyeran (Middle 
Mississippian) to Champlainian (Middle Ordovi
cian). 

More than 99 percent of the mapped coal reserves 
of Illinois are contained in the Kewanee Group. The 
well-developed cyclothems and the broad extent of 
many relatively thin lithologic units (marine lime
stone, black fissile shale, coal, and underclay) are 
distinctive of the Kewanee Group. 

Spoon Formation.-The Spoon Formation of the 
Kewanee Grou1J is defined from exposures in a road 
and railroad cut in western Fulton County, Ill. 
(NW1,4 sec. 22, T. 6 N., R. 1 E.), near the 8poon 
River, from which the name of the formation is 
derived. The base of the formation is defined as the 
top of the Bernadotte Sandstone of western Illinois 
or the Murray Bluff Sandstone of southern Illinois. 
The upper boundary of the formation is the base of 
the Colchester (No. 2) Coal (fig. 12). The forma
tion is as much as 100 m thick in southern Illinois, 
but it thins substantially in northern and western 
Illinois, where it ranges from 1 or 2 m to less than 
30 m in thickness. The lowermost extensive lime-

stones and coals of the Pennsylvanian System are 
in the Spoon Formation, but they are generally 
thinner than similar units of overlying Pennsyl
vanian strata. The sandstone of the Spoon Forma
tion contains more mica and day than the sand
stone of the underlying Abbott Formation and re
flects a gradual decrease in ·sediment maturity that 
is continued in younger Pennsylvanian strata. The 
coals are neither as thick nor as persistent as those 
of the Carbondale Formation but are markedly 
thicker and more extensive than those of the Abbott 
Formation. The Spoon Formation correlates with 
the uppermost part of the Linton Formation in In
diana and with the U1Jper part of the Tradewater 
Formation and the lower part of the Carbondale 
Formation in western Kentucky. The named mem
bers of the formation include 18 coals, 5 limestones, 
and 5 sandstones (fig. 15). 

Carbondale Formation.-T.he Carbondale Forma
tion of the Kewanee Group is named for Carbondale, 
Jackson County, Ill., which is near outcrops of the 
formation in southern Illinois. Three outcrops in 
Fulton County, western Illinois (SE1,4NE1,4 sec. 1, 
T. 7 N., R. 4 E.; NW%,NE1,4NW1,4 sec. 20, T. 8 N., 

. R. 3 E.; and SW. cor. sec. 21, T. 8 N., R. 3 E.) were 
established by Kosanke and others (1960, p. 34 and 
46) as the type sections for the formation. The base 
of the Colchester (No·. 2) Coal is defined as the base 
of the .Carbondale Formation, and the top of the 
Danville (Nn. 7) Coal marks the upper boundary. 

The gray silty shales and sandstones display 
abrupt lateral variations in thickness and are largely 
responsible for variations in thickness of strata. be
tween the coals and other persistent units. The for
mation is more than 120 m thick near outcrop areas 
in southern Illinois but is less than 45 m thick in 
western and northeastern Illinois (fig. 18). 

Sandstones of the Carbondale Formation com
monly are deposited in elongated channel systems 
and may be as much as 30 m thick. Thinner sheet
type deposits are also common. The sandstones, 
which are slightly more argillaceous than sand
stones of the Spoon Formation, are classified as sub
graywackes. Gray silty shale is the most abundant 
rock unit in the Carbondale Formation. Sideritic 
nodules and bands are abundant in the shales. The 
relatively thin but widespread marine limestones 
are gray to dark gray, argillaceous, and fossilifer
ous. Black fissile shales, usually less than 60 em 
thick, are associated with the marine limestones and 
commonly contain a marine- to brackish-water in
vertebrate fauna similar to that in the limestones. 
A light gray, nodular limestone, usually devoid of 
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FIGURE 18.-Thickness of the Carbondale Formation (Willman and others, 1975). 
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marine fossils, occurs in the basal part of the wide
spread underclays. 

The principal coals of Illinois, the· Herrin (No. 
6), the Springfield-Harrisburg (No. 5), the Col
chester (No. 2), and the Danville (No. 7), listed 
in order of economic importance, are within the 
Carbondale Fo·rmation. The lower 15 m of the 
Sturgis Formation and the upper part of the Car
bondale Formation of western Kentucky correlate 
with the Carbondale Formation. In Indiana, ap
proximately the same interval of strata as in Illinois 
is assigned to the Carbondale Formation. The named 
members of the formation in Illinois include 14 
coals, 9 limestones, 9 shales, 5 sandstones, and 1 
conglomerate (fig. 15). 

McLeansboro Group.-The McLeansboro Group 
consists of thr,ee formations-the Modesto, Bond, 
and Mattoon-and includes all Pennsylvanian strata 
in Illinois above the top of the Danville (No. 7) 
Coal, which is the base of the group. The group is 
named for the city of McLeansboro, Hamilton 
County. The type section consists of 247 m of Penn
sylvanian strata in a diamond drill core from a test 
hol·e near McLeansboro (SE1/t.SW%,SW14NE1!t. sec. 
25, T. 4 S., R. 5 E.). An additional 120 m of strata 
younger than those in the type section drill hole 
have been recognized in the deeper part of the 
Illinois basin in J asp,er County, and still younger 
strata have been identified in western Kentucky. 

Coals of the McLeansboro Group· are gene·rally 
thinner and less extensive than those of the Kewanee 
Group. Coals as thick as 1 m have been reported, 
although most are less than 30 em. thick. Limestones 
are generally thicker, more numerous, more pre
dominantly marine, and less argillaceous than those 
of the Kewanee Group. Rock strata of the McLeans
boro Group are also known by the same name in 
Indiana and correlate with all but the lowest part 
of the Sturgis Formation of Kentucky. 

Modes to Formation.-The type locality for the 
Modesto Formation comprises four outcrops de
scribed by Payne (1942) and Ball (1952) near 
Modesto, Macoupin ·County, where nearly all of the 
formation is exposed. The base of the Modesto For
mation is the top of the Danville (No. 7) Coal, and 
the formation extends to the base of the Shoal Creek 
Limestone Member or La Salle Limestone Member. 
The Modesto Formation is about 140 m thick in 
southern Illinois but thins to about 60 m in north
ern Illinois and to less than 40 m in the vicinity of 
the La Salle anticline in east-central Illinois (fig. 
19). The coals of the Modesto Formation are gen
erally thinner than those of the underlying Car-

bondale Formation, but are widespread. The lime
stones are generally thicker and less argillaceous, 
and some are commonly associated with red clay
stone and shale. Much of the Modesto Formation 
consists of gray shale, although channel sandston~ 
dep-osits are as much as 24 m thick in some areas. 
The Modesto Formation correlates with part of the 
Sturgis Formation of western Kentucky and the 
Patoka Formation of Indiana. The named members 
of the formation include 8 coals, 10 limestones, 3 
sandstones, and 1 shale (fig. 15). 

MISSOURIAN SERIES 

The Missourian Series of the Pennsylvanian Sys
tem is named for the State of Missouri and includes 
rocks in Illinois from the top of the Trivoli Sand
stone Member to a position 1 or 2 m below a coal 
that underlies the Shumway Limestone Member. 
The upp·er part of the Modesto Formation, all the 
Bond Formation, and about half of the Mattoon 
Formation are included in the Missourian Series. 

Bond Formation.-The Bond Formation of the 
McLeansboro Group is named for Bond County in 
southwestern Illinois. Seven separate outcrops in 
Bond, Christian, and Montgomery Counties consti
tute the type section. The Bond Formation aver
ages about 75 m thick; it ranges in thickness from 
less than 45 m in eastern Illinois to m.ore than 90 
m in southeastern Illinois (fig. 20). The base of the 
Bond Formation is defined a.t the base of Shoal 
Creek Limestone Member, or the La Salle Limestone 
Member, and its upper boundary is the top of the 
Millersville or Livingston Limestone Member. Sub
stantial parts of the formation consist of calcareous 
clays and limestone. The bounding limestone mem
bers are the thickest and include the purest lime
stones in the Pennsylvanian System of Illinois. The 
upper limestone is as much as 15 m thick and the 
lower limestone is locally as much as 9 m thick; 
both are extensively quarried. Gray shale is the most 
abundant lithic constituent of the formation, but 
thick channel sandstones are also abundant locally. 
Red claystones and shales occur in the Bond Forma
tion and are best developed in northern Illinois. 
The formation correlates with a part of the Sturgis 
Formation in western Kentucky and is also called 
"Bond" in Indiana. The named members of the for
mation include nine limestones, three coals, and two 
sandstones (fig. 15). 

VIRGILIAN SERIES 

The Virgilian Series of the Pennsylvanian System 
consists of all strata above a position 1 or 2 m below 
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FIGURE 19.-Thickness of the Modesto Formation (Willman and others, 1975). 
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the coal that is just below the Shumway Limestone 
Member. It includes the youngest Pennsylvanian
age rocks in Illinois. 

Mattoon Formation.-The Mattoon Formation of 
the McLeansboro Group is named for the city of 
Mattoon, Coles County, Ill., which is located in the 
general outcrop area of the formation. The base of 
the formation is the top of the Millersville o·r Liv
ingston Limestone Member; its upper boundary is 
an erosion surface largely covered by Pleistocene 
glacial deposits. No type section has been designated 
for the formation. A reference section for the lower 
90 m of the formation has been defined in Illinois 
State Geological Survey Control Well 191, an oil 
test boring from Clay County on file at the Survey 
(Kosanke and others, 1960, p. 49, 83, and 84). The 
greatest thickness of strata of the Mattoon Forma
tion in Illinois, slightly more than 180 m., is in 
Jasper County in the central part of the Illinois 
basin (fig. 21) . 

The Mattoon Formation consists la.rgely of thick 
gray shales, several well-developed sandstones, black 
fissile ~hales, limestones, coals, and underclays. Most 
geologic data on the formation are derived from 
drill holes, since outcrops are widely scattered and 
exposed sections are relatively thin. The limestone 
units and coals of the Mattoon Formation are be
lieved to be at least as persistent as others of the 
McLeansboro Group, but their extent cannot be de
termined from the limited information available. 
Several tan argillaceous limestones less than ll/2 m 
thick contain only ostracodes and spirorbis. Others, 
including the Omega and Greenup Limestone Mem
bers, contain abundant marine fossils and are 
moderately thick. 

The Mattoon Formation is equivalent to the upper 
part of the Sturgis Formation in Kentucky, but 
more than 200 m of strata younger than the young
est Mattoon rocks are present in the Sturgis For
mation. The lowermost 45 m of Mattoon strata ex
tend into Indiana. The named members of the for
mation include 10 limestones, 7 coals, and 1 sand
stone (fig. 15). 

CYCLOTHEMS IN ILLINOIS STRATIGRAPHY 

The first clear description of cycles of strata that 
are now termed "cyclothems" was presented by 
Udden (1912) for an area in western Illinois n~ar 
Peoria. He recognized a succession of strata, in
cluding coal, which was repeated almost perfectly 
four times. Subsequent s~tudies indicated that re
peated sequences of sedimentary strata characterize 
large parts of the Pennsylvanian System from at 

least western Pennsylvania to northern Texas. 
These sequences were first referred to simply as 
"cycles of sedimentation" by Udden (1912) and 
Weller (1930, 1931). Wanless and Weller believed 
a special term was needed for these cycles and in 
1932 (p. 1003, footnote) proposed the term "cyclo
them" to designate "a series of beds deposited dur
ing a single sedimentary cycle of the type that pre
vailed during the Pennsylvanian Period." The term 
won immediate acceptance and was soon in wide
spread use. 

Although the idealized cyclothem sequence (fig. 
22) is rarely complete, the units that are present 
retain the same relative position in sequence. Cyclo
thems have their greatest use in Illinojs stratigraphy 
in aiding determination of the genetic significance 
of units and in detailed correlation and field map
ping of Pennsylvanian strata. 

The cyclothem was removed from the rock-strati
graphic classification of the Illinois State Geological 
Survey in 1960 (Kosanke and others, 1960) and is 
now included as a separate cyclical classification. 

PALEONTOLOGY 

Most information concerning paleontology of the 
Pennsylvanian System has been obtained from lime
stone, coal, black carbonaceous shale, and underclay 
lim·estone. Sandstone and siltstone locally may con
tain plant impressions and fragments, but are com
monly nonfossHiferous. 

The most common invertebrate macrofossils are 
brachiopods, crino,id.s, gastropods, and pelecypods. 
Corals, cephalopods, trilobites, foraminifers, bryo
zoans, and worms are also present. Biostratigraphic 
zones in the Pennsylvanian in Illinois are based on 
fusulinids, ostracodes, and spores. Floral zones for 
Illinois and other parts of the United States were 
described by Read and Mamay (1964). 

Coal-bearing Pennsylvanian strata of Illinois 
have been fairly precisely correlated from spores 
and pollen in the coals. Palynological studies of 
other lithologic units have not been extensive, how
ever. Major time-stratigraphic intervals are de
lineated by their most abundant spore taxa and by 
the occurrrence of certain genera ·and species that 
have relatively short stratigraphic ranges. Coals in 
the Illinois basin can generally be closely correlated 
by the study of spores. 

MORROW AN SERIES 

Marine fossils are rare in the Morrowan Serie~ 
of Illinois, but a Morrowan fauna has been recog-
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Shale-Gray, sandy at top; contains marine fossils and 
sideriti.c concretions, particularly in lower part 

Shale-Black, hard, fissile; contains large spheroidal 
concretions and marine fos_sils 

,___. _ _.__.....A.4 limestone -Contains marine fossils 

Shale-Gray, silty; pyritic and sideritic concretions and 
plant fossils common at base; marine fossils rare 

Coa~locally contains claystone or shale partings 

Underclay-Gray, darker at top, calcareous in lower part 

limestone-Argillaceous, commonly nodular or in 
discontinous beds 

Shale-Gray, sandy 

Sandstone-Fine grained, micaceous; occurs as 
nonchannel ripple-bedded facies gradational at base, 
or as channel facies with erosional base 

FIGURE 22.-Arrangement of lithologic units in a cyclothem 
(from Willman and Payne, 1942). 

nized in an exposure o.f the Sellers Limestone Mem
ber in southeastern Illinois. 

The compression plant fossils, N europteris ten
nesseeana and Mariopteris pygmaea of the Mor
rowan Series are in Zone 6 of Read and Mamay 
( 1964). The roof shale of the Baldwin coal, which 
occurs in the Morrowan type section of Arkansas, 
contains a plant-impression flora similar to that 
above the Gentry Goal Member in southeastern Il
linois. The relative ages of strata within the Mor
rowan Series in Illinois can best be determined from 
spores, which are abundant in Morrowan Series 
rocks of Illino,is, especially in the coals. The Mor
rowan Series is dominated by the genus Lycospora, 
which in some coals .constitutes as much as 80 per
cent o.f the spore population. Spores of herbaceous 
lycopods-Densosporites, Cristatisporites, and Radi
izonates-are also abundant. 

ATOKAN SERIES 

W.here marine rocks are abundant, the Atokan 
Series is commonly characterized as the two sub
zones of the earliest fusiform fusulinids, Profusu
linella and Fusulinella, and the top is defined as the 
strata below the first appearance of Fusulina and 
W edekindellina; .some confusion has developed be
cause Fusulina has been reported in the Atokan of 
the ty,pe area in Arkansas. 

Plant fossils for the Atokan Series are in Zone 
7, Megalopteris spp. and in Zone 8, Neuropteris 
tenufolia of Read and Mamay (1964). Spore assem
blages are the best means for correlating the Atokan 
strata in Illinois with Atokan strata of other areas. 
They are of greater diversity and their genera are 
more abundant and more evenly distributed than in 
the Morrowan Series. Laevigatosporites, Calamites, 
Florinites, and Punctatisporites increase in the up
per part at the expense of Lycospora, which with 
Densosporites-especially D. annulatus and Cristati
sporites indignibundus-is common in the lower 
part of the Atokan. Certain species of Radiizonates 
and Torispora are useful in defining the upper part. 

DESMOINESIAN SERIES 

Fusulinids are abundant in many of the limestones 
in Illinois, and the Desmoinesian Series is defined as 
the Fusulina Zone. Fusulina is confined to the Des
.moinesian Series except for one reported occurrence 
in Atokan rocks of Arkansas. Several other inverte
brates, such as M esolobus, Chaetetes, and Prismo
pora, are seldom found above the top of the Des
moinesian, and certain of their species are con
fined to this series. The upper boundary is difficult 
to determine in much of Illinois, because an interval 
at the top o.f the Desmoinesian and the base o.f the 
Missourian is barren of fusulinids. 

N europteris 'tarinervis in Floral Zone 9 and 
Neuropteris flexuosa and Pecopteris spp. in Zone 10 
of Read and Mamay (1964) are included in the Des
moinesian Series. In Illinois, this series ·Contains the 
thickest and most widespread coals, and Lycospo'ra 
is the dominant spore. This genus abruptly disap
pears at the top of the Desmoinesian. Thymospora 
pseudothiessenii, which appears in the bottom third, 
also disappears at the top of the Desmoinesian. 
Densosporites occurs only in the lower half of the 
Desmoinesian, and Schopfites is diagnostic of ap
proximately the middle third. A marked ·change in 
the spo.re flora is found at the Desmoinesian-Mis
sourian boundary. 
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MISSOURIAN SERIES 

The Missourian Series is characterized by earlier 
forms of the genus Triticites, which is the subgenus 
Kansanella of Thompson. Floral zones are not as 
well defined in Illinois; where the Missourian and 
the overlying Virgilian together constitute Zones 
11 and 12 (zone of Odontopteris sp.) (Read and 
Mamay, 1964). Delineation of the ranges of spore 
taxa in the Missourian and Virgilian Series has not 
been determined with the same degree of accuracy 
as in the remainder of the Pennsylvanian because 
the stratigraphic relation of many of the coals has 
not been worked out in detail. Small spores of ferns 
and seed ferns, many less than 30 ~-tm in diameter, 
are prolific in most of the Missourian and Virgilian 
coals. The taxa are ·Classified as Punctatisporites 
minutus, Laevigatosporites minut1ts, and .species of 
Cyclogranisporites and Apicu,latisporis. Endospo
rites is abundant in many of the coals. 

VIRG ILIAN SERIES 

The Virgilian Series includes strata containing 
fusulinids of the genus Triticites that are more ad
vanced than the subgenus Kansanella found in lower 
strata. The upper limit is .placed just below the first 
appea.rance of the Permian genera Pseudoschwage
rina and (or) Schwagerina, but neither have been 
found in the Illinois basin. The spores and plant
compression fossils 'in V·irgilian rocks of Illinois 
are not well known. 

ENVIRONMENTS OF DEPOSITION 

Pennsylvanian-age strata of the Illinois basin 
were deposited in a slowly subsiding trough that 
remained open to the south until post-Pennsylvanian 
time. The trough was bounded on the east by the 
Cincinnati arch and on the .southwest by the Ozark 
uplift. The present dosed basin was formed through 
uplift of the Pascola arch after close of the Penn
sylvan!a.!l Period and sometime prior to late in Cre
taceous time, as indicated by the presence of late 
Cretaceous strata of the Gulfian Series in southern 
Illinois, which unconformably overlie uplifted Penn
sylvanian strata. . 

At the beginning of Morrowan time, the area 
that is now the Illinois basin was crossed by a series 
of southwestward flowing streams whose valleys 
were cut to depths as much as 140m. below adjacent 
uplands (fig. 13). These streams deposited large 
quantities of dastic .sediments of the Caseyville For
mation in the southern part of the Illinois basin, 
which was then open to the south. Medium- to 
coarse-grained sandstone containing s·cattered white 

quartz pebbles was deposited .in the stream chan
nels, which apparently underwent substantial lateral 
shifting of •position during sedimentation. Mud
stone, siltstone, and shale were deposited on flood
plains adjacent to ·channels and also in lakes, 
marshes, and deltas. 

Sandstone of the Caseyville Formation is highly 
quartzose and was evidently derived from reworked 
older Paleozoic strata. Distinctive characteristics of 
the Caseyville Formation are extreme local vari
ability of strata and the predo·minance of medium
and coarse-grained ·clastic deposits. 

Both channel-fill and sheetlike sandstones were 
deposited in Illinois during the Atokan Epoch. The 
channel sandstone apparently filled numerous fluvial 
and distributary channels of deltas. Crossbedding 
orientations suggest that most coarse clastic deposits 
were derived from an easterly source. Sheetlike 
sandstone may have been deposited largely as inter
distributary sands of deltas, or as upper delta plain 
deposits. The Bernadotte Sandstone Member of 
western Illinois is a typical sheetlike sandstone that 
contains abundant root (Stigmaria) impressions; 
this indicates that it served as a soil for vegetation 
that produced the Rock Island (No. 1) Coal. Dark
gray ·mudstones of both northwestern and southern 
Illinois contain clay ironstone concretions and ap
pear to have formed in inter-distributary bays and 
lagoons. Atokan-age sediments show a progressive 
increase in clay and mica content; this indicates that 
source areas may have been stripped of sedimentary 
cover and that micaceous metamorphic rocks were 
supplying detritus. 

Minor marine transgressions occurred only in the 
eastern part of the Illinois basin during Atokan 
time. The Fulda and Ferdinand Limestone Members 
of the Mansfield Formation in Indiana and at least 
two unnamed limestone beds in western Kentucky 
were deposited in these seas. No equivalent strata 
are known in Illinois. 

Depositional environments of the Desmoinesian 
Epoch refle.ct a marked transition from relatively 
irregular fluviatile-deltaic process·es to remarkably 
uniform regional cycles in which nearly identical 
depositional environments extended without inter
ruption for hundreds of kilometers, virtually the 
full extent of the Illinois basin at times. During 
Desmoinesian time, more marine transgressions oc
curred in the Illinois basin than in the Appalachians, 
and more nonmarine strata were deposited than in 
areas to the west (Wanless, 1975, p. 85). Accord
ingly, the nature and variability of Pennsylvanian 
System cyclic sedimentation is better developed in 
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the Illinois ·basin than elsewhere in the United 
States. 

Because the trans,gressions and regressions were 
relatively uniform, a single generalized depositional 
sequence that characterizes depositional environ
ments of much of the Desmoinesian Epoch in the 
Illinois bes:in was described by Wanless (1975, p. 
85). 

Beginning with a time of maximum transgres
sion, marine lime mud was deposited eastward from 
northern Missouri and Iowa into .the Illinois basin; 
where it graded laterally into clay muds of a broad 
gently sloping shoreline that may have extended 
nearly parallel to the Cincinnati arch. At numerous 
point.s landward from the shoreline, streams fed 
clastic deposits into shallow seas and buried the 
recently deposited lime mud; construction began 
of a broad platform of interassociated prodelta and 
deltaic deposits on which a large coal swamp would 
later be established. Basal deposits of this unit were 
commonly phosphatic nodules and some fossil de
tritus, which graded upward into dark shale and 
fine, evenly laminated siltstone. 

In some areas, mud of the advancing shelf-deltaic 
complex was eroded by river distributaries, and 
streams later filled some of the eroded channels with 
sand. As the constructional period ended, the broad 
shelf probably stood at or near sea level. Vegetation 
developed on exposed clay or sand and in shallow
water areas. In extensive areas where the water 
table was sufficiently high, peat accumulated. 

Closely following peat accumulation in some parts 
of the Illinois basin was the deposition of irregular 
bodies of gray mudstone or shale. This deposition 
preceded the reestablishment of a complex marine 
environment. The gray shale occurs in lenses and 
pods, which in some areas apparently are randomly 
distributed but elsewhere are adjacent to large 
fluvial distributary channels. The gray shale bodies 
show evidence of erosion prior to burial by over
lying marine strata. The lowermost 1 or 2 m of the 
gray shale locally contain impressions and casts of 
tree trunks, apparently in position of original 
growth, and woody fragments and inclusions, which 
suggests rapid burial of a. peat swamp. 

The gray shale seems to be predominantly of non
marine origin; the shale evidently formed in asso
ciation with fluvial processes (such as crevasse 
splays and natural levees) and as lacustrine deposits 
of ponded areas that existed relatively briefly before 
complete submergence of the peat swamps. 

Following local deposition of the gray shale and 
limited erosion, possibly by the transgressing seas, 

the first sediment deposited was a black organic-rich 
mud that became a highly fissile, nonplastic car
bonaceous shale. The shale commonly contains fish 
remains, inarticulate brachiopods, conodonts, and 
pectinoid pelecypods. The black shale is generally 
not present where the underlying gray shale exceeds 
8 m in thickness. This fact suggests a maximum 
water depth of about 8 m during deposition. 

After deposition of the black mud, a deeper 
marine environment developed. Deposits from that 
environment were generally lighter colored, more 
calcareous sediments that gradually changed to 
marine lime muds as water depth increased, thus 
completing the cycle. Advancement of prodelta mud 
initiated a new but similar cycle of deposition. ·Al
though many basic similarities can be recognized 
in the different cycles of deposition, no two are 
identical. The recognition of specific differences be
tween individual cycles allows reliable correlation 
.of individual beds over distances of several hundred 
kilometers. 

At the beginning of the Missourian Epoch, the 
east-central part of the United States appears to 
have been more emergent than at any other time 
during the Middle Pennsylvanian (Wanless, 1975, 
p. 88). The Illinois region was subjected to erosion 
by many meandering rivers, whose channels were 
la·ter filled with sand. As many as eight successive 
deltas, which consisted predominantly of mudstone 
and sandstone apparently derived from the north
east or north, were formed during the early part of 
the· Missourian Epoch. No data are available con
cerning deltaic sedimentation late in Missouri time, 
but as many as six or seven deltas appear to have 
formed. 

Numerous widespread marine transgressions, 
which resulted in the deposition of the thickest 
Pennsylvanian-age marine limestone of I.Ilinois, are 
distinctive of the Missourian Epoch. Wanless ( 1975, 
p. 89) correlated these limestones with thicker 
limestone of the Forest City basin in the northern 
midcontinent region and limestones of the northern 
Appalachian basin, and he believed them to repre
sent eastward transgressions of the sea for at least 
1,600 km. 

Mudstone and sandstone deposits of the Virgilian 
Epoch resemble those of the Missourian Epoch and 
probably represent continued deposition of fluvia
tile or deltaic channel deposits overlying prodelta 
mudstone (Wanless, 1975, p. 91). At .Ieas~t seven 
marine transgressions, probably from the west, oc
curred during Virgilian time, but the limestones 
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are commonly thin and are not as extensive as those 
deposited during the Missourian Epoch. 

No record is available of rock strata in Illinois 
that may have been deposited in latest Pennsylvan
ian or later time, prior to deposition of Upper Cre
taceous strata in southern Illinois. A strongly down
faulted graben in western Kentucky opposite Shaw
neetown, Ill., contains 640 m of rock strata that 
lie above the Shoal Creek Limestone Member 
(Palmer, 1976). The uppermost 460 m of these 
strata are not present in Illinois, and data from 
current studies suggest that the strata, in part, may 
be of Permian age (T. M. Kehn, oral commun., 
1977). Damberger (1971) estimated that the depth 
of burial of the Herrin (No. 6) Coal Member in 
southeastern Illinois may have been 1,370 m or more. 
Because the present maximum thickness of strata 
overlying the No. 6 Goal in Illinois is about 400 m, 
more than 970 m of rock strata may have been 
removed by erosion. 

TECTONIC DEVELOPMENT 

Most major structural features of Illinois origi
nated or had important growth and development 
during •the Pennsylvanian Period. The systematic 
thinning or thickening of strata in the vicinity of 
active structures provides most evidence of growth. 
The buried erosion surface developed upon Missis
sippian-age strata in the Illinois basin, which was 
mapped by Bristol and Howard (1971), also gives 
evidence of tectonic ac•tivity. 

The La Salle anticlinal belt consists of about 25 
anticlines, synclines, and domes extending from La 
Salle County in northern Illinois to Lawrence 
County in southeastern Illinois, a distance of more 
than 320 km. 

Old Pennsylvanian-age rocks deposited directly 
upon strongly uplifted and beveled late Mississip
pian strata indicate substantial tectonic movement 
along the La Salle anticlinal belt during the hiatus 
preceding deposition of the Pennsylvanian System. 
Clegg ( 1965) reported progressive movement 
throughout Pennsylvanian time and an interval of 
intensive uplift of all Pennsylvanian strata, that 
took place in either very late Pennsylvanian or post
Pennsylvanian time. 

Much of the area of the La Salle anticlinal ·belt 
must have been a ·peninsula or archipelago during 
early Pennsylvanian time because no Caseyville-age 
strata were deposited, and the Abbott and Spoon 
Formations are much thinner there than elsewhere 
(fig. 17). The ·Carbondale Formation also shows 
moderate thinning (fig. 18). Relatively thick marine 

limestone of the Modesto and Bond Formations, 
which pass entirely across the anticlinal belt, in
dicate complete submergence of the area late in 
Pennsylvanian time. The crests of higher anticlinal 
and domed structures were truncated by stream 
erosion and are now covered by Pleistocene glacial 
deposits. 

The Du Quoin monocline and associated Salem 
and Louden anticlines extend along the western 
margin of the Fairfield basin for nearly 160 km. The 
monocline forms a hinge line seperating gently dip
ping strata to the west from more deeply dipping 
rocks at the western margin of the Fairfield Basin. 
The monocline has local structural relief of about 
150 m at the horizon of the Herrin (No. 6) Coal, 
and more than 300 m in rocks of late Mississippian 
age. 

The Du Quoin monocline did not develop until 
after deposition of youngest Chesterian Series 
strata; maximum growth appears to have occurred 
during early and middle Pennsylvanian time. The 
monocline was active during deposition of both the 
No. 5 and No. 6 Coals and influenced coal thick
nesses. The western limit of thick No. 5 Coal gen
erally occurs at the margin of the monocline. The 
eastern boundary of thick No. 6 Coal in south
central Illinois is along the axes of the Salem and 
Loudon anticlines, which are located on the northern 
extension of the Du Quoin monocline in south-cen
tral Illinois. However, in southern Illinois the mono
cline appears not to have influenced thickness of 
the No. 6 Coal, possibly because no differential 
movement occurred during deposition of the coal. 

Some large structures, such as the Centralia and 
Assumption anticlines, underwent major growth 
and uplift before deposition of Pennsylvanian 
strata, and some continued to grow during the 
Pennsylvanian Period. Others, including the Salem 
and Louden anticlines and deeper structures within 
the Fairfield basin, appear to have completed all 
growth and development after deposition of Penn
sylvanian strata. The Illinois basin remained open 
to the south until after deposition of the youngest 
of the Pennsylvanian strata. 

The southern part of the Illinois basin was 
strongly uplifted sometime after deposition of 
youngest Pennsylvanian strata and prior to deposi
tion of oldest Upper Cretaceous rocks. This uplift 
was more than 3,000 m at the crest of the Pascola 
arch, located about 160 km south of the southern 
boundary of Illinois,. and diminished northward. The 
southern margin of Illinois was uplifted about 
760 m. 
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The precise age and duration of this uplift is un
known, but may have continued over a long period 
because stratigraphic studies indicate that the Pas
cola arch was nearly continuously eroded to base 
level during uplift. 

Major compressional thrusting of strata from the 
south or southeast and some concurrent uplift pro
duced the Rough Creek-Shawneetown-Cottage Grove 
fault system and Hicks dome. This deformation oc
curred during the interval of uplift of the southern 
part of the Illinois basin and may have been asso
ciated with the uplift. 

ECONOMIC PRODUCTS 

Coal.-At least 75 coals have been identified in 
the Pennsylvanian System of Illinois. Coals underlie 
about 65 percent of the land area of the State. Re
source estimates have been completed for about 25 
coals that are considered to be of minable· thickness 
(.more than 70 em thick), and approximately 20 of 
the coals have been mined commercially. 

A total of nearly 147 billion metric tons of coal 
in the category of identified resources has been de
termined from mine, drill-hole, and outcrop data. 
These resources constitute the largest deposit of 
identified bituminous coal in any State in the United 
States. 

Approximately 53 million metric tons of coal were 
produced by Illinois mines in 1976, and total pro
duction from 1833 to the end of 1976 was about 4.2 
billion metric tons. As of 1977, 60 mines were in 
operation in Illinois, the largest number of which 
are in the southern part of the State. 

Illinois coal extends through the complete range 
of the high volatile bituminous coals. The central 
and northern part of the State is underlain by high 
volatile C bituminous coal. Rank increases progres
sively southeastward; a small area in southeastern 
Illinois contains high volatile A bituminous coal. Illi
nois coal generally has a high sulfur content (3 to 
5 percent), although several areas have been identi
fied where coal has a sulfur content of 0.5 to 1.5 
percent. 

Oil.-The first major oil fields in Illinois, dis
covered at shallow depths in Pennsylvanian rocks 
along the La Salle anticline, were developed between 
1903 and 1913 and resulted in annual production of 
33.1 million barrels ( 4,500,000 metric tons) in 1!no. 
Since these early discoveries, approximately 600 oil 
fields have been discovered in Illinois, and 85, or 
about 14 percent, produce oil from Pennsylvanian 
rooks. Oil has been obtained fro·m 14 productive 

zones in the Modesto, Carbondale, Spoon, Abbott, 
and Caseyville Formations. 

Original oil-in-place in Pennsylvanian rocks is 
estimated to be about 1.6 billion barrels (218,000,-
000 metric tons). Total oil production through 1975 
was about 390 million barrels (53 million metric 
tons). Ultimate recovery of oil from Pennsylvanian 
rocks is estimated to total 431 million barrels (59 
million metric tons) . 

Gas.-Of 82 relatively small gas fields that have 
been discovered in Illinois, 38 have produced gas 
from Pennsylvanian rocks. Two hundred forty-one 
million cubic meters of gas, or about 34 percent 
of estimated total commercial gas production for 
Illinois, has been produced from rocks of the Penn
sylvanian System. 

Limestone.-More than 20 limestone beds of the 
Pennsylvanian System, some of which are more than 
8 m thick, underlie much of the State. Thirty-four 
active quarries produced about 8.2 million metric 
tons of limestone from Pennsylvanian rocks in 
1975. Although production of limestone from Penn
sylvanian rocks is relatively small, many quarries 
are of considerable economic importance locally, 
because they are in areas where no other sources of 
limestone are readily available. 

Clay .-Clay from Pennsylvanian rocks of Illinois 
has been used for brick manufacture since about 
1818 and for tile, building block, sewer pipe, terra 
cotta, flue liners, stoneware, refractories, bonding 
clays for foundry sands, and lightweight aggregate. 

In 1975, slightly more than 907,000 metric tons 
of clay were produced from the Pennsylvanian Sys
tem for brick and tile manufacture and for use as 
lightweight aggregate. Buff-burning deposits, which 
are restricted to the Spoon and Abbott Formations, 
yield clay at the northern and western margins of 
the Illinois basin. In the central part, extensive de
posits of red-burning clay and shale are essentially 
unlimited sources of common clay. 
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Swamp-forest landscape at time of coal forma
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FOREWORD 

The year 1979 is not only the Centennial of the U.S. Geological Survey
it is also the year for the quadrennial meeting of the International Con
gress on Carboniferous Stratigraphy and Geology, which meets in the 
United States for its ninth session. This session is the first time that the 
major international congress, first organized in 1927, has met outside 
Europe. For this reason it is particularly appropriate that the Carbonif
erous Congress closely consider the Mississippian and Pennsylvanian Sys
tems; American usage of these terms does not conform with the more 
traditional European usage of the term "Carboniferous." 

In the spring of 1976, shortly after accepting the invitation to meet in 
the United States, the Permanent Committee for the Congress requested 
that a summary of American Carboniferous geology be prepared. The Geo
logical Survey had already prepared Professional Paper 853, "Pale<>tec
tonic Investigations of the Pennsylvanian System in the United States," 
and was preparing Professional Paper 1010, "Paleotectonic Investiga
tions of the Mississippian System in the United States." These major 
works emphasize geologic structures and draw heavily on subsurface data. 
The Permanent Committee also hoped for a report that would emphasize 
surface outcrops and provide more information on historical development, 
economic products, and other matters not considered in detail in Profes
sional Papers 853 and 1010. 

Because the U.S. Geological Survey did not possess all the information 
necessary to prepare such a work, the Chief Geologist turned to the Asso
ciation of American State Geologists. An enthusiastic agreement was 
reached that those States in which Mississippian or· Pennsylvanian rocks 
are exposed would provide the requested summaries; each State Geologist 
would be responsible for the preparation of the chapter on his State. In 
some States, the State Geologist himself became the sole author or wrote 
in conjunction with his colleagues ; in others, the work was done by those 
in academic or commercial fields. A few State Geologists invited individ
uals within the U.S. Geological Survey to prepare the summaries for their 
States. 

Although the authors followed guidelines closely, a diversity in outlook 
and approach may be found among these papers, for each has its own 
unique geographic view. In general, the papers conform to U.S. Geological 
Survey format. Most geologists have given measurements in metric units, 
following current practice; several authors, however, have used both 
metric and inch-pound measurements in indicating thickness of strata, 
isopach intervals, and similar data. 

III 



IV FOREWORD 

This series of contributions differs from typical U.S. Geological Sur
vey stratigraphic studies in that these manuscripts have not been examined 
by the Geologic Names Committee of the Survey. This committee is 
charged with insuring consistent usage of formational and other strati
graphic names in U.S. Geological Survey publications. Because the names 
in these papers on the Carboniferous are those used by the State agencies, 
it would have been inappropriate for the Geologic Names Committee to 
take any action. 

The Geological Survey has had a long tradition of warm cooperation 
with the State geological agencies. Cooperative projects are well known 
and mutually appreciated. The Carboniferous Congress has p·rovided yet 
another opportunity for State and Federal scientific cooperation. This 
series of reports has incorporated much new geologic information and for 
many years will aid man's wise utilization of the resources of the Earth. 

H. William Menard 
Director, U.S. Geological Survey 
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