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Tradewater Formation

PENNSYLVANIAN
Lower - Middle
Morrowan - Atokan
Raccoon Creek Group

Keller
sandstone
lentil

Caseyville Formation

Kinkaid

A Till, loess, alluvium, and talus. Till is gray to yellowish brown, calcareous,
silty clay containing sand, gravel, and some cobbles and boulders. Loess is
yellowish brown, silt-sized, and nonbedded. Alluvium consists of clay, silt,
sand, and cobbles; it contains some larger clasts. Talus consists of bedrock
clasts of many sizes; it has accumulated below cliffs and intermixed with
colluvium.

0-50 +
>

B Shale, siltstone, and sandstone. Shale is gray to dark gray weathering'to
light brown; it is fissile, noncalcareous, and contains abundant carbonaceous
plant debris and a thin, argillaceous coal (Smith ? coal bed). Siltstone is gray to
B very dark gray that weathers light brown to dark gray; it is argillaceous, non-
calcareous, poorly fissile, and locally contains carbonaceous plant debris.
Sandstone is light gray to tan that weathers gray to light brown; it is fine to
medium grained with subangular to subrounded grains, quartzose with com-
mon dark minerals and coarse grained mica, well indurated, and locally silty.
C Rounded quartz granules and shale clasts are rare. Limonitic concretions, soft-
sediment deformation structures, ripple marks, and low angle crossbeds are
common. Bedding ranges from thin to thick. Discontinuous ledges form up to 15
feet high. The interval is poorly exposed.

225-250 +

C Sandstone is light gray to light brown and weathers gray brown to brown; it
is very fine to coarse grained with subangular to subrounded grains, and
quartzose. Grains of ferromagnesian minerals and mica are rare to common.
White to light gray, subrounded chert granules and pebbles are rare. It is gener-
E ally well sorted and well indurated. Molds of shale clasts are common; limonite
cement is locally abundant, but limonite matrix is rare. Crossbeds and inter-
ference ripple marks are common; bedding is medium to thick, and locally un-
dulatory. Massive bluffs form up to 40 feet high or in multiple small ledges.

0-175

D Shale and sandstone. Shale is gray to black and weathers gray to dark
Y] F brown; it is poorly fissile to fissile, carbonaceous, noncalcareous, and contains
quartz and mica silt. The shale grades upward to sandstone. Sandstone is very
light gray and weathers tan to light brown; it is very fine to medium grained,
G subangular to subrounded, and quartzose. It also contains grains of ferromag-

nesian minerals and mica. Bedding is very thin to thin in the lower part, and
thick in the upper part; ripple marks are abundant. Ledges up to 15 feet high
form locally. Coal up to 2 feet thick occurs locally. The unit is poorly exposed.

E Siltstone and sandstone. Siltstone is gray weathering to light brown; it is
noncalcareous, argillaceous, and contains mica and abundant carbonaceous
plant debris. Sandstone is light gray weathering to brown; it is fine grained,
quartzose, medium to well sorted, and moderately indurated. Ferromagnesian
H mineral grains and coarse grained mica are common. Bedding is thin and irreg-

ular; ledges 5 to 10 feet high form locally. The unit contains coal that is up to 2

Limestone

feet thick and underlain by dark gray mudstone. The unit is poorly exposed.

30 -110

F Sandstone is light tan that weathers gray to orange brown; it is fine to

coarse grained, subangular to subrounded, quartzose, and well indurated.

Grains of ferromagnesian minerals and mica are rare. Limonite-cemented,

conglomeratic sandstone containing very coarse grained, rounded to sub-
rounded quartz and chert granules forms local interbeds up to 1 foot thick. Bed-

ding ranges from thin to thick. Crossbeds and ripple marks are common. The
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unit forms multiple small ledges or a single bluff up to 40 feet high.

I G Sandstone is light tan and weathers gray to orange brown; it is fine to

coarse grained, subangular to subrounded, quartzose, and well indurated. Fer-
romagnesian minerals and mica accessory grains are rare. Bedding is thin;
shale laminae interbeds are common. Qutcrops occur as ledges 5 to 15 feet
high.

60 -120

H Limestone and shale. Limestone is gray, bluish gray to dark gray, fine
to medium grained, fossiliferous, skeletal mudstone to packstone. Bedding
ranges from thin to thick; the middle part is argillaceous and contains thin shale
interbeds. Dark gray to black chert nodules, many in irregular layers, are com-
mon. Shale is gray to greenish gray, calcareous, silty, and commonly fos-
J siliferous. Fossils include brachiopods, corals, bryozoans, and pelmatazoans
(including blastoids). The unit is in unconformable contact with the overlying
unit. Because of pre-Pennsylvanian erosion, the unit thins from a thickness of
130 feet near the east edge of the quadrangle to 30 feet near the west edge.
Rare exposures show the unconformable contact to be quite irregular.

0-50

I Sandstone is light tan to light gray, fine to medium grained, and quartzose.
Thick bedded, bluff-forming beds occur in the lower part, where herringbone
and trough crossbeds are common. In the thin bedded upper half, ripple marks

Palestine : = -
Sandstone / /

K are abundant. The unit is interbedded with gray, micaceous siltstone and shale
at the base. A variegated shale occurs at the top and contains sandstone inter-
beds. Bioturbation locally occurs in the shale and siltstone.

30-80 (40-50|0-30

J Cora and Ford Station Limestone Members: limestone and shale inter-

bedded with siltstone and claystone. Limestone is gray to dark gray, ar-

gillaceous, fossiliferous, skeletal mudstone to wackestone. Fossils include pel-

Menard

matozoans, productid brachiopods, corals, and bryozoans. Beds weather into
characteristic hour-glass shape. Shale is gray to dark gray, commonly cal-

careous, fossiliferous, locally silty, and micaceous; it contains carbonaceous

Limestone

L debris and siderite concretions. Siltstone is gray, micaceous, and contains car-
bonaceous debris. Claystone is greenish blue gray, soft, and nonbedded.
Tygett Sandstone Member: sandstone separated into upper and lower

80-120

units by shale, siltstone, and limestone. Sandstone is yellowish orange, fine to

medium grained, quartzose, and thin to thick bedded. It contains ripple marks,

Waltersburg Ss.

crossbeds, lycopod impressions, and evidence of bioturbation. Limestone is
very dark gray, argillaceous lime mudstone; it is thin to medium bedded, and
interbedded with dark gray calcareous shale. The base of the upper sandstone
is underlain by calcareous siltstone.

K Sandstone is light gray to gray, yellowish tan to reddish orange, fine to me-

dium grained, quartzose, and commonly argillaceous and micaceous. The

Vienna
Limestone

lower part, which is medium to thick bedded, commonly contains crossbeds
N and ripple marks. The upper part, interbedded with shale and siltstone, is thin
bedded and commonly bioturbated; it contains ripple laminations, lycopod im-

20 - 30 |0 - 30

pressions, and trace fossils (including Conosticus). Interbedded shale is gray
to dark gray to olive gray, silty, micaceous, and contains carbonaceous plant

debris. Interbedded siltstone is gray to dark gray, micaceous, and locally car-

Tar
Springs
Sandstone

MISSISSIPPIAN
Chesterian
Chesterian

bonaceous (contains plant debris).

L Limestone and shale. Limestone is bluish gray to dark gray, fine to medium
0 grained, argillaceous, fossiliferous, skeletal lime mudstone to packstone. Bed-

ding ranges from thin to thick. Chert nodules are common, both scattered and
in layers. Shale is gray to black, commonly calcareous, fossiliferous, and inter-
bedded with limestone. Shale predominates in the basal and upper parts. Fos-
sils include brachiopods (Composita and Spirifer), bivalves, corals, bryozoans

70 - 100

(Archimedes and Rhombopora), crinoids (Pterotocrinus menardensis), and
blastoids. The formation is characterized by karst.

M Sandstone is gray and weathers yellowish orange to yellowish tan; it is fine

grained, quartzose, micaceous, well indurated, thin to medium bedded, and

interbedded with gray to dark gray shale and siltstone. The unit thins and can-

not be mapped west of the northwest corner of Section 35, T11S, R1W; it has

been combined, as undifferentiated, with unit L.

N Limestone is bluish gray to dark gray, fossiliferous, skeletal lime mudstone
to packstone and well indurated siliceous lime mudstone; it is commonly ar-
gillaceous. In some places, the unit is replaced by lenses and layers of dark
gray brown to black chert nodules. Bedding ranges from thin to thick. The up-

permost beds are shaley and silty. Fossils include pelmatozoans, fenestrate

Okaw

bryozoans, and productid brachiopods. The unit thins and cannot be mapped
west of south-center of Section 33, T11S, R1W; it has been combined with units

Formation

M and L into an undifferentiated mapping unit.
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i A O Sandstone, siltstone, shale, claystone, and coal. Sandstone is yellowish

200 - 260
U

orange to light gray to tan, fine to medium grained, quartzose, and locally

micaceous and argillaceous. The basal and upper parts are thin bedded; the

middle portion is thick bedded, forming bluffs 50 to 60 feet high. Crossbedding

is common in the middle part; current ripple marks and ripple laminated bed-

ding are common in upper part. Trace fossils are common, consisting of un-

identified, horizontal feeding traces. The upper part contains interbedded shale

and siltstone, claystone, and coal. Shale is medium gray to dark gray, silty, and
micaceous; it commonly contains carbonaceous debris. Siltstone is greenish
gray to dark gray, micaceous, and argillaceous; it commonly contains car-
bonaceous debris. Claystone is greenish gray to medium dark gray, and locally

silty. Coal is black, laminated to thin bedded, argillaceous, and overlies rooted

claystone.
P Limestone, calcareous shale, and sandstone. Limestone, medium gray

Cypress

Sandstone

weathering to light tan, is a fossiliferous, argillaceous mudstone to packstone
to crinoidal grainstone. Bedding ranges from thin to thick. Calcareous shale is
Q gray to dark gray, fossiliferous, locally silty, and noncalcareous. Fossils include
pelmatozoans, blastoids (Pentremites), fenestrate bryozoans, and brachio-
pods. Sandstone is reddish orange, fine grained, quartzose and calcareous,
friable to well indurated, and thin to medium bedded. Only the upper 70 feet of
the formation is exposed at the surface in the study area.

100 - 120

Q Sandstone is light tan to gray and weathers yellowish orange to reddish
brown; it is fine to medium grained, micaceous, and locally argillaceous. Beds
are thickest in the lower part and become progressively thinner upward. The
upper part commonly contains ripple marks, crossbeds, and interbedded

sandstone, shale, and siltstone. Interbedded shale is medium gray to greenish

gray, silty, micaceous, and locally contains siderite concretions. Interbedded

Lower

siltstone is medium gray and micaceous. The lower two-thirds of the unit forms
bluffs.

Pope
Group

R R Sandstone and interbedded limestone and shale. Sandstone is light tan to
yellowish orange, fine grained, and well indurated— locally with calcareous ce-

135-155

ment. Bedding ranges from thin to thick; current ripple marks are present.

undivided

Limestone is white to medium gray, argillaceous mudstone to grainstone; it is

Meramecan
Valmeyeran/
Meramecan

fossiliferous, locally oolitic, and thin to thick bedded. In some places, it contains
pink to light tan chert nodules. Shale is gray to dark gray to greenish gray, com-
monly calcareous, very fossiliferous, and interbedded with limestone. Fossils
include pelmatazoans, blastoids (Pentremites), fenestrate bryozoans, and
spiriferid brachiopods.

STRATIGRAPHY

Mississippian strata that crop out in the Makanda Quadrangle range in age from uppermost Valmeyeran
through Chesterian. The oldest Mississippian rocks, which are not differentiated, consist of the Aux Vases
Sandstone (Valmeyeran), Renault Limestone (Valmeyeran-Chesterian), and Paint Creek Formation (Ches-
terian); they are designated the lower Pope Group. The Paint Creek Formation is equivalent to the Downeys
Bluff Limestone, Bethel Sandstone, and Ridenhower Formation, which have been identified to the east of
the quadrangle. The Okaw Formation is equivalent to the Glen Dean Limestone, Hardinsburg Sandstone,
and Golconda Formations, which have been identified and mapped to the east of this area. In the south-
center of the quadrangle, the Waltersburg Sandstone cannot be differentiated, thus it has been mapped
together with the overlying Menard Limestone. In the southwest corner of the quadrangle, the Vienna Lime-
stone, Waltersburg Sandstone, and Menard Limestone are indistinguishable and thus mapped together.

At the top of the Mississippian System, the contact of the Kinkaid Formation with the overlying Penn-
sylvanian rocks is marked by a major unconformity. Channels cut into Mississippian strata are filled with
Pennsylvanian sandstones and siltstones. Pre-Pennsylvanian erosion removed more of the Kinkaid in the
western part of the study area, where the formation is only 30 feet thick, than in the eastern part, where the
formation is up to 130 feet thick.

Pennsylvanian strata in the quadrangle are in the Raccoon Creek Group, which consists of the Casey-
ville and Tradewater Formations (Greb et al. 1992). The Raccoon Creek consists of sandstone, siltstone,
shale, and thin discontinuous coals. Outcrops of the group are dominated, however, by relatively thick
sandstones. Sandstones near the base of the Caseyville Formation commonly contain quartz granules and
pebbles. The Caseyville is differentiated from the overlying Tradewater Formation by lithologic differences
between the sandstone units of the two formations. Sandstones of the Caseyville are, or approach, quartz
arenites. The finer grained Tradewater sandstones generally contain more accessory minerals (ferromagne-
sian minerals and mica), and rarely quartz pebbles. In the eastern two-thirds of the quadrangle, the com-
bination of poor exposures and increasingly similar lithologies makes it difficult to distinguish the two for-
mations; thus they are undifferentiated in this area. In the western part, where bedrock is better exposed in
the Drury Creek drainage, the two formations are identified and differentiated on the map. Sandstones in
either the Caseyville or the Tradewater Formations that crop out in a discontinuous manner may be more
laterally continuous than is shown on the map.

STRUCTURAL GEOLOGY

The Makanda Quadrangle is on the southwest margin of the Illinois Basin. In the northern portion of the
quadrangle, strata generally dip 2° to 3° to the northeast, toward the structural center of the basin. The
Bradshaw Creek and Shiloh Church Faults are newly named faults.

A branch of the Ste. Genevieve Fault Zone, a major northwest-trending structure that crosses the north-
east flank of the Ozark Dome in southeast Missouri and southwesternmost Illinois, transects the southwest
corner of the quadrangle. Along the principal fault, the Cypress Sandstone on the southwest side is up-
thrown against limestone in the upper Okaw Formation on the northeast side. Throw across the fault is
estimated to be 100 to 200 feet. The fault zone bifurcates, and a fault that trends southward juxtaposes lower
Pope Group on the upthrown west side against lower Pope Group and Cypress on the east side. Estimated
throw across this fault is 60 to 70 feet. Field interpretation suggests that the faults are high-angle, nor-
mal faults.

The Saratoga Anticline is a broad, nearly symmetric, northeastward-plunging anticline in the south-
central portion of the quadrangle. The axial plane strikes north-northeast and dips to the northwest. Both
limbs have shallow dips; dips are steeper on the east limb near the anticlinal nose and the Bradshaw Creek
Fault. The Bradshaw Creek Fault, which trends south-southeast, borders the Saratoga Anticline on the east
and, at the surface, offsets the Degonia Formation, Kinkaid Limestone, and Raccoon Creek Group. Throw
is estimated to be 50 to 60 feet down to the east. The Shiloh Church Fault, which trends south, borders the
Saratoga Anticline on the west and, at the surface, also offsets the Degonia Formation, Kinkaid Limestone,
and Raccoon Creek Group. The throw of this fault is estimated to be 70 to 80 feet, also down to the east. A
small, unnamed, southwest-trending fault offsets strata in Sections 33 and 34, T11S, R1W. The Menard
Limestone on the southeast, upthrown side is juxtaposed against Palestine Sandstone on the northwest side.
Throw is estimated to be 30 to 40 feet. All of these faults are interpreted to be high-angle, normal faults.

Two periods of deformation along the Ste. Genevieve Fault Zone have been recognized in Missouri
(Weller and St. Clair 1928), but direct evidence for two episodes is not present in the Makanda Quadrangle.
According to Nelson and Lumm (1985), during the Middle to Late Devonian, the Sparta Shelf was uplifted
relative to the Ozark Dome. During latest Mississippian or earliest Pennsylvanian time, the Ozark Dome
was uplifted relative to the Sparta Shelf and reverse faulting occurred along the Ste. Genevieve Fault Zone.
After the second episode of deformation, the stress responsible for the reverse faulting was released, and
normal, dip-slip faulting occurred along the branch of the Ste. Genevieve in this quadrangle. The timing of
this faulting episode cannot be accurately determined, but it certainly occurred later than the middle
Chesterian. The deformation that resulted in displacement along the Bradshaw Creek Fault, the Shiloh
Church Fault, and the Saratoga Anticline seems to have occurred during a fourth episode of deformation

under a different stress-field than the one responsible for the displacement of the Ste. Genevieve Fault Zone.
The timing of this fourth episode is problematical, but it certainly postdates deposition of the Pennsylvanian
strata exposed in the Makanda Quadrangle.

ECONOMIC GEOLOGY

The principal geologic resources in the Makanda Quadrangle are limestone and sandstone for construc-
tion and agriculture. There is little potential for fluorspar, base metals, or coal. Six unsuccessful exploration
wells have been drilled to test for shallow petroleum deposits; the potential for deeper petroleum deposits is
untested.

Limestone resources of southernmost Illinois, including the Makanda Quadrangle, were evaluated in a
regional study by Lamar (1959). The Kinkaid Limestone has the best prospect for economic development in
the Makanda Quadrangle because it contains the thickest limestone beds. The Kinkaid has potential as
limestone for construction aggregate, portland cement production, and agricultural applications. Parts of
the Kinkaid, however, contain shale beds and chert nodules that are deleterious to commercial development.
The Cora Limestone Member of the Clore Formation, which generally contains shale beds, is too thin to be
quarried. The Menard Limestone contains shale beds and chert nodules; but locally, some beds may be thick
enough to be used for agricultural limestone and road aggregate. The Vienna Limestone is thin and contains
abundant chert nodules in many places. Limestone beds in the Paint Creek Formation may be thick enough
to exploit, but this unit is exposed only in the southwest corner of the quadrangle.

Sandstone in the basal Raccoon Creek Group has been quarried in the NE % of Section 4, T11S, R1W, to
be used in bridge and culvert construction and as railroad ballast. Sandstone resources for similar uses are
abundant throughout the Raccoon Creek Group.

Coal has been mined in three areas in the northwestern portion of the quadrangle. Along Clay Lick
Creek in the center of the W % of Section 32, several operations mined two coal beds in the upper Caseyville
Formation; the lower bed was 1.6 feet thick and the upper bed 2.1 feet thick, separated by 1.9 feet of clay-
stone. In the northeast-trending ravine in the SW % of Section 28, and the NW % of Section 33, a thin coal in
the lower Tradewater Formation has been mined along the outcrop. In Section 28, the coal splits into a lower
bed 0.4 feet thick and an upper bed 1.5 feet thick, separated by 2.5 feet of shale (unpublished ISGS field
notes, 1933). In a ravine in Section 33, the coal was reported to be about 2 feet thick (unpublished ISGS field
notes, 1929) or 3 feet thick (Lamar 1925). A thin coal bed in the upper Tradewater Formation (Smith? Coal
Bed) was mined at numerous sites in the north- to west-trending ravine in the E % SE Y4 and S %2 NE ¥4 of
Section 27; the W ¥ of Section 26; and the NE V4 NE % of Section 34, T10S, R1W. Field research in the
1930s indicated that this coal was 2.0 to 2.5 feet thick and the basal portion was shaley (unpublished ISGS
field notes, 1933). All these coals are discontinuous and resources are negligible.

Six oil and gas exploration wells were drilled in the quadrangle. The C.C. Bradley No. 1 well was drilled
in the NE corner, SW ¥ SE % of Section 27, T10S, R1W, to 1,332 feet deep into the Golconda Formation.
The Rendleman No. 1 well was drilled in the NE corner, NE 4 SE ¥4 of Section 27, T10S, R1W, to 1,335 feet
deep into either the Menard or Vienna Limestone. The S.M. Cast No. 1 well was drilled at 720 feet from the
NL and 440 feet from the WL of Section 15, T11S, R1W, to 1,240 feet deep into the Mississippian Ste.
Genevieve Limestone. The Wayman No. 2 well was drilled at 330 feet from the SL and 990 feet from the
WL, SE V4 SW Y of Section 17, T11S, R1W, to 1,204 feet deep, also into the Ste. Genevieve. The Basler No.
1 well was drilled on the east flank of the Saratoga Anticline, 330 feet from the NL and 330 feet from the EL,
SE Y4 SE V4 of Section 35, T11S, R1W. The total depth of this well was 4,053 feet, and it reached the Middle
Ordovician Dunleith Formation of the Galena Group. A slight oil show was reported between 2,520 and
2,529 feet in the Middle Devonian Clear Creek Chert. The Tripp No. 1 well was drilled on the crest of the
Saratoga Anticline, 330 feet from the SL and 330 feet from the WL, NW ¥4 SW Y of Section 2, T12S, RIW.
The well bottomed in the Middle Devonian Grand Tower Limestone at 2,415 feet. Oil shows were reported
in the Fredonia Limestone Member of the Ste. Genevieve Limestone from 764 to 768 feet deep, in the
Middle Devonian Lingle Formation below 2,320 feet, and in the Grand Tower Limestone below 2,378 feet.
All six wells were plugged and abandoned.
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Talus, includes colluvium

Alluvial deposits

Unconformity

Raccoon Creek Group

Tradewater Formation

s, unnamed sandstone lentils
Caseyville Formation

S, unnamed sandstone lentils

K, Keller sandstone lentils

Unconformity

Kinkaid Limestone

Degonia Formation

Clore Limestone

f, Ford Station Limestone Member
t, Tygett Sandstone Member

¢, Cora Limestone Member

Palestine Sandstone

Menard Limestone
Waltersburg Sandstone

Vienna Limestone

Tar Springs Sandstone

Okaw Formation

Cypress Sandstone

lower Pope Group undivided

Valmeyeran undifferentiated
(cross section only)

LINE SYMBOLS: Dashed where inferred;
dotted where concealed

Contact

Fault: bar and ball on downthrown side
Anticline

Line of cross section

Structure contour (contour interval
100 feet) at base of Kinkaid Limestone

SYMBOLS

Strike and dip of bedding; number
indicates degree of dip

Abandoned mine shaft, small surface
mine, or prospect pit

Abandoned coal adit

Coal exposure, with ISGS coal
maceration and palynological analysis
number

Outcrop of special note, shown where
contact, map unit, or fault was well
exposed at time of mapping

DRILL HOLES FROM WHICH
SUBSURFACE DATA WERE
OBTAINED

ISGS cored test hole, with ISGS
county number

Mineral/water well, with ISGS county
number

Qil test hole, with ISGS county
number
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