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Introduction

The Thebes Quadrangle is located in extreme southwestern 
Illinois and southeastern Missouri. This report covers only 
the Illinois portion of the Thebes Quadrangle. The Thebes 
Quadrangle contains rocks and sediments that were depos-
ited during the Paleozoic, Mesozoic and Cenozoic Eras. 
The oldest formation in the study area is the Kimmswick 
Limestone (Ordovician) the youngest deposit is Holocene 
alluvium. The Thebes Quadrangle occurs south of the Il-
linoisan glacial boundary and most Quaternary deposits 
were not drawn on the map. The loess deposits that blanket 
the upland surfaces, were not depicted in order to better 
portray the bedrock. Not depicting 20 to 65 feet of loess on 
some hilltops creates an apparent over thickened bedrock 
unit in some places. Only Holocene alluvium (Cahokia) 
was mapped for differentiation of stream valleys mainly for 
aesthetic appearance on the map. The main purpose of this 
map was to show bedrock relationships, tectonic fabric, and 
stratigraphic successions.

The study area lies along the northern extent of the Reelfoot 
Rift and includes a structural feature called the Commerce 
Geophysical lineament (CGL). The CGL has an approximate 
trend of N 40°E. Also antithetic to the CGL is the southern 
extremity of the Ste. Genevieve and Delta Fault Zones along 
with the N 70°W trending Pascola Arch. The Ozark Dome 
affected the study area during the mid-Paleozoic, and there is 
an igneous intrusion near Elco, Illinois northeast of the study 
area. Deep seated Precambrian tectonic structures also trend 
northwest in Missouri and Illinois, a local example is the 
Commerce Anticlinorium. Polyphase tectonic movements 
accompanied by the rotation of the primary stress direction 
has created a complexly faulted region. Tracing faults over a 
long distance was difficult due to the small offsets observed 
on many of the structures. Most faults observed yielded less 
than 50 feet of displacement. Poor exposure due to thick 
loess, up to 65 feet, also hampered the tracing of individual 
faults. In addition, small scale stratigraphic off-sets along 
structures were hard to detect in the thicker units such as the 
Bailey Limestone. However, erosion of the wind-blown silt 
in deep ravines and valleys exposed bedrock and made it 
possible to map the stratigraphic contacts with confidence, 
and project fault zones throughout the study area.

Physiography of the Quadrangle

The highest point in the quadrangle is 720 feet above mean 
sea level in the northeastern corner of the quadrangle. This 
bedrock high is a part of the Ozark Plateau Physiographic 
Province. The Ozark Plateau is composed of Paleozoic rocks 
that are on-lapped by unconsolidated Cretaceous sediments 
derived from the Gulf of Mexico and continental drain-
age older than 66 million years. The Thebes Quadrangle 
is bisected by the Mississippi River from north to south. 
Thebes Gap is the area where the Mississippi River, rela-
tively recently, incised through the Paleozoic bedrock and 

Mesozoic Era sediments. The Mississippi River changed 
its course from flowing west at Grays Point to the south by 
cutting through indurated Paleozoic bedrock at Thebes Gap 
during the Late Pleistocene 10,000 yrs. BP (Blum et al., 
2000). The Gulf Coastal Plain sediments also blanket the 
southern portion of the quadrangle from east to west. Paleo-
gene sediments are confined to structural grabens, whereas 
Neogene sediments cap the ridges, and terrace the valleys. 
The bedrock hills are highly dissected, in some cases along 
structurally or vertical joint controlled valleys. The bed-
rock valleys are choked with Pleistocene to Holocene chert 
gravels derived from the local thick, cherty limestones and 
silicified beds of Bailey and Grassy Knob Chert.

Previous Work

The earliest work in the Thebes area was that of Fielding 
Meek and Amos Worthen (1866). They originally named 
the Cincinnati Group which included the Thebes Sandstone 
and the Cape Girardeau Formations. T.E. Savage (1909) 
proposed the Alexandrian Series that was composed of the 
Girardeau Limestone and Edgewood Limestone which he 
incorrectly put into the basal Silurian. These two formations 
are now considered to be uppermost Ordovician Hirnan-
tian Stage (Amsden and Barrick, 1986). The Edgewood as 
it occurs in the study area is currently called the Leemon 
Formation (Thompson and Satterfield, 1975). Savage (1909) 
also proposed the Orchard Creek Shale and Sexton Creek 
Limestone. A later work describes the faunas of the Thebes 
Sandstone and Orchard Creek Shale (Maquoketa equiva-
lent), (Savage, 1917). The first geologic map of the area 
by Savage was published later with revisions by J. Marvin 
Weller and George E. Ekblaw (1940). Further development 
of the stratigraphic classification was the change of the Fern-
vale Limestone to the Ada Limestone by Gutstadt (1958) 
but Templeton and Willman (1963) stated that the name Ada 
had been taken and so they used the term Cape Limestone. A 
geologic map including the current study area was produced 
by Pryor and Ross (1962). The most recent work on Paleo-
zoic stratigraphy is the Handbook of Illinois Stratigraphy, 
(Willman et. al., 1975). The latest geologic map of the 
Thebes Quadrangle was published by the USGS (Harrison, 
1999). The latest stratigraphic work is a revision of the Moc-
casin Springs Formation into four distinct members: Greens 
Ferry, Sheppard Point, Lithium and Randol (McAdams, 
2016). This Silurian nomenclature of McAdams is followed 
in this report (Figure 2 on map sheet).

Methods

Geologic mapping of the Thebes Quadrangle involved 
numerous aspects: the primary source of data was obtained 
from traversing most of the ravines, core drilling data from 
Union Pacific Minerals (UPM), ISGS core drilling, IDOT 
engineering borings, and water well data. A secondary 
source of data was historical ISGS field notes.
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Samples were collected from measured sections and various 
outcrop locations. Samples and cores were processed for 
conodont, chitinozoan and graptolite determinations. Carbon 
and oxygen isotopes and trace elements were processed for 
biochemostratigraphy determinations because the lower 
Bailey is thought to contain the Klonk carbon excursion 
(McAdams, 2017). Klonk Hill in Czechoslovakia is the 
Global Stratotype Section and Point (GSSP) for the Silu-
rian/Devonian Boundary. Thin sections were also prepared 
from collected samples for petrographic analysis on several 
lithologic facies. Photos were taken of important outcrops, 
structural features, fossils, stratigraphic and sedimentologic 
features.

Stratigraphic Units and Depositional Settings

Kimmswick Limestone (Ordovician, Upper Mohawkian 
to basal Cincinnatian Series, Katian Stage)
Equivalent to the Galena and Trenton Limestones the 
Kimmswick (Fig. 1) is a white, fossil grainstone to pack-
stone. This unit exhibits a coarsely crystalline texture be-
cause of the large fossil grains present. Bedding is medium 
to thick and slightly wavy with lateral accretion sets contain-
ing abundant stylolites. Only the upper 40 feet is exposed in 
the quadrangle along the Mississippi River from just north 
of Thebes, Illinois to a mile south of the village. The upper 
contact is disconformable with the overlying Cape Lime-
stone. In places, micro-karst features have been observed at 
the top of the Kimmswick.

This unit is a calcium-rich carbonate rock that is dominated 
by disarticulated crinoids, with some cystoids, dasyclade 
green algae called Fisherites oweni (Receptaculites), trilo-
bite genera: Illaenus, Scutellum, Amphilichas, Gabricerau-
rus, Thaleops, Encrinurus, Isotelus gigas, Remopleurides 
and Calyptaulax. Other fauna include ostracodes, numerous 
trepostome bryozoans, and the brachiopod genera: Rafines-
quina, Strophomena, Dalmanella, Hebretella, Sowerbyella 
and Pionodema. The gastropods Hormotoma and Maclurites, 
along with nautiloid cephalopods, echinoderms, conodonts 
and rugose corals. Taphonomy of the body fossils shows 
transportation with disarticulation and fragmentation at least 
in the 40 feet observed. The list of fossil genera is only a 
partial list of fossils found while mapping in the Thebes 
Quadrangle. Larger lists of fossils from the Kimmswick 
have been published from outside the study area.

The Kimmswick Limestone is a shallow platform carbonate 
that was deposited in the near-shore wave dominated envi-
ronment. Thin sections show a fossil grain-supported fabric 
with sparry calcite cement filling interstitial space. Two 
generations of cement are found: a primary drusy cement 
lining grains and a second generation blocky equant sparry 
calcite cement. High biodiversity reflects a warm tropical 
climate that probably existed at the time of deposition. The 
wide spread presence of the coralline, green algae is good 
evidence of a shallow marine setting. Lateral accretion bed-
ding is evidence of relatively high-energy deposition. The 
Kimmswick represents a period near the end of the “Great 
Ordovician Biodiversification Event” (GOBE). The Kimms-
wick is biologically the most diverse unit in the quadrangle.
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Figure 1  Ordovician stratigraphy in the Thebes Quadrangle.
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Cape Limestone
The Cape Limestone is a brown crystalline packstone to 
grainstone that has a petroliferous odor. Black splintery chert 
also occurs in the Cape. It is medium bedded with vugs in 
places, and tar stains (dead oil) between grains. The domi-
nant grain type is disarticulated crinoid debris, with lesser 
amounts of pellets, trilobites, ostracods and brachiopod 
fragments. The thickest exposure in the Thebes Quadrangle 
was measured at 10 feet whereas the thickest cored interval 
was 17.3 feet in the Union Pacific Mineral (UPM) drill core 
#2. A slight disconformity occurs between the Kimmswick 
and the Cape Limestone, and the Cape may contain partially 
reworked sediment from the underlying Kimmswick. The 
faunal content is similar to the Kimmswick and the crinoid 
grains appear to be micritized and smaller as if eroded and 
redeposited.

Maquoketa Formation (Ordovician, Cincinnatian Series, 
Katian Stage)
Cape La Croix Shale
The Cape La Croix Shale type section was designated by 
Thompson (1991) along the east fork of Cape La Croix 
Creek N1/2, SW1/4, SW1/4, SW1/4, Sec. 13, T. 31 N, R. 
13 E, Cape Girardeau County, Missouri. In the type area 
the shale is 18 feet thick. In the study area it is a gray shale 
with bands of black pellets both phosphatic and pyritic. In 
an ISGS core the unit gets up to 23 feet thick and contains 
dark gray thin ½ foot thick limestone beds. The shale is silty 
in places and lighter gray. Fossil fragments of trilobites, 
brachiopods and carbonized graptolites occur in a dark mud-
stone to wackestone facies. The shale is also calcareous in 
places and is disconformable with the Cape Limestone.

Thebes Sandstone
Tan to brown, well sorted, fine-grained quartz arenite that is 
thin bedded to laminated describes the Thebes Sandstone. 
Exposures range from 15 to 20 feet. However, a UPM core 
(UPM #8), south of Thebes penetrated 108.2 feet of this 
sandstone. From Thebes, Illinois, the sandstone unit thins in 
all directions. The unit also contains some silty intervals and 
mica in places with secondary iron in the form of liesagang 
banding and limonite. The Thebes Sandstone is usually non-
calcareous and burrowed, but in places the upper part can be 
calcareous. The basal part is medium-bedded and weathers 
blocky. The basal contact is conformable with the Cape La 
Croix Shale.

The Thebes Sandstone is interpreted as a subtidal delta 
that originated from sandstone exposures of Cambrian age 
located on the Ozark highland. Evidence for the subtidal 
environment is carbonized radial burrows found in the upper 
part of the Thebes on the Mississippi River. Zones within the 
Thebes are known to contain the trilobite Amphxina beletula 
(Savage, 1917).

Orchard Creek Shale
Blue gray to olive gray shale, soft, with thin concretionary 
limestone layers make-up the upper member of the Maquo-
keta Formation. The limestone is a fossil lime mudstone. In 
places the shale is calcareous and platy and weathers to a 
light brown. Fossils are not common but include: conularids, 
edrioasteroids, graptolites, ramose bryozoans, orthoconic 
cephalopods, crinoids and trilobites. Savage (1917) named 
the trilobite Isotelus longevis, which is inconsistent with the 
morphological concept of isotelids. The trilobite found in the 
Orchard Creek belongs to the genus Anataphrus. The contact 
with the overlying unit is gradational to sharp but conform-
able.

The depositional setting for the Orchard Creek was a shal-
low muddy shelf with little current. Local hardgrounds are 
indicated by the presence of the encrusting edrioasteroids 
that occur in the nodular limestone. In flux of mud was 
cyclic with alternating shale and limestone, possibly storm 
generated and seasonal. The anataphrid trilobite has stalked 
eyes which was probably and adaptation to the muddy set-
ting. Desiccation cracks found in the upper part of this unit 
shows a period of shallowing prior to the deposition of the 
Hirnantian Stage.

Girardeau Limestone (Late Ordovician, Hirnantian 
Stage)
The Girardeau Limestone is a dark gray lime mudstone that 
displays conchoidal fracture with thin, tan shale interbeds. It 
is a wavy bedded unit of lithographic carbonate rock. How-
ever, fossil wackestone to packstone facies is present in the 
lower part of this formation. Black chert nodules occur in the 
middle to upper part of the Girardeau. Well preserved fossils 
commonly occur in the tan shaly, silty interbeds that are 
found between the dense wavy lime mudstone facies. Fossils 
found in the Girardeau are a variety of crinoids, starfish, cys-
toids, brachiopods, ramose bryozoans, platyceratid gastro-
pods and trilobites. The dark color and fetid odor of the lime 
mudstone when freshly broken apart is evidence of the high 
organic content within this facies. In fact, the isotopic carbon 
delta 13 jumps from nearly zero in the overlying Sexton 
Creek to nearly +6 in the Girardeau (McAdams et al., 2016).
Taphonomy of the crinoid fauna yields three types of pres-
ervation in the Girardeau 1) disarticulated crinoid plates, 
columns and pinnules, 2) Calyces with disarticulated arm 
plates and columns and 3) articulated crinoids with cups, 
arms and columns intact (Brower, 1973). Also, clumps or 
crinoid “nests” of in situ articulated crinoids from 20 to 
60 individuals were reported by Brower, (1973). Eighteen 
different crinoids were described by Brower (1973) which 
shows a relatively diverse crinoid population near the end of 
the Ordovician.

The environment of deposition was cyclical or seasonal as 
two alternating lithologies compose the Girardeau. Lime 
mudstone (lithographic) and laminated fossiliferous shale 
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are the two lithologies. In places, the wavy limestone facies 
onlap which suggests current transport of lime mud. Other 
places yield hardground or firm-ground environments where 
crinoid “gardens” occur. Evidently depositional cycles 
alternated between quiet water to current driven, but not 
turbulent.

Leemon Limestone (Latest Ordovician, Hirnantian 
Stage)
This unit is rarely observed in the quadrangle because it is 
commonly eroded. Typically the Girardeau is disconform-
ably overlain by the Sexton Creek Limestone. However, 
the Leemon can be observed north of Thebes, in the center 
of a syncline, during low water stages along the Missis-
sippi River. The Leemon is composed of a complex package 
of units that are thin. The basal bed is a dark gray, oolitic 
grainstone with rounded rip-up clasts of the underlying 
lithographic Girardeau limestone. A greenish gray shale with 
limestone lenses containing the trilobite Mucronaspis danai 
along with the brachiopod Schukertella sp. This trilobite has 
a wide geographic range within the Hirnantian Stage. There 
is a sharp contact with a thin gray green shale then an oolitic, 
gray grainstone at the top. This upper oolite contains small 
disarticulated lichid trilobites. This unit is equivalent to the 
Noix Oolite in the northern St. Louis Metro-East area, and 
also the Keel Oolite of Okalahoma (Amsden and Barrick, 
1986).

The depositional setting is complex with shallow water and 
erosion of the underlying Girardeau and oolitic limestone, 
then deepening into a lime mudstone where large daliminited 
trilobites can be found. The uppermost beds were deposited 
in a shallow water oolitic shoal environment.     

Sexton Creek Limestone (Lower Silurian, Llandovery) 
The Sexton Creek Limestone (Fig. 2) has a finely crystalline 
texture and is light gray with subtle green and pink mottling 
in the upper parts. It is a dense lime mudstone that has tan 
and black chert nodules. Characteristic numerous vertical 
fractures are present in the thin flat chert nodules. Some fa-
cies yield a crinoidal wackestone but typically it is densely 
crystalline. Bedding is irregular having stylolitic bound-
aries. Fossils grains are fragments of crinoids, trilobites, 
ostracodes, bryozoans, tabulate corals and sponge spicules. 
Crinoid wackestone to packstone facies include debris of 
bifoliate bryozoans and brachiopods. Occasionally whole 
Favosites sp. “biscuits” are found in the lower part of the 
formation. In thin-section the fossil debris has the appear-
ance of being transported and deposited in a lime mud-rich 
environment. Trilobites that occur in this unit include: Exal-
laspis sp., Ceratocephala sp., Platylichas sp., an undescribed 
calymenid trilobite and an encrinurid (Kloc, 2017). The 
contact with the overlying shale is sharp but disconformable.

The environment of deposition of the Sexton Creek was 
a carbonate platform dominated by shallow lagoons with 

intermittent currents that transported crinoidal debris into 
muddy lime settings. The only in situ biota was Favosites sp. 
a colonial tabulate coral.

Seventy-Six Shale
At the base this thin shale is mottled green and gray giving 
way to deep dark reds upward. It is nearly two feet thick in 
the Schlamer well, containing mainly a calcareous shale with 
glauconite and hematitic oblate spheroids. The hematitic 
spheroids may be iron replaced oncolites (algae) (McAdams, 
2016). Conodonts taken from a split core of the Seventy-
Six shale include: Kockelella ranuiiformis, Pterospathodus 
amorphognathiodes amorphognathiodes and Distomodus 
staurognathoides (McAdams, 2016). In the upper-most part 
of the shale the onset of the Ireviken carbon excursion is 
present (McAdams, 2016). This unit provides a good marker 
bed on e-logs. The contact with the overlying limestone is 
sharp.

CR
ET

AC
EO

U
S

Post Creek

Diswood/Commerce

D
EV

O
N

IA
N

Lo
w

er

Grassy
 Knob

Bailey

Ba
in

br
id

ge

M
oc

ca
si

n 
Sp

rin
gs

St
. C

la
ir

Randol

Lithium

Sheppard
   Point

Greens
  Ferry

Seventy-Six

Sexton Creek

SI
LU

RI
A

N

Leemon

0-
40

10
0-

15
0

30
0-

32
5

10
0-

12
0

30
-4

0
2

40

0-10

Ca
m

p.

Lu
dl

ow
W

en
l.

Pr
id

ol
i  

  ?
Ll

an
.

Aer.?

Te
ly

.

Shei.

H
om

e.
G

or
st

ia
n

Lu
df

.

? 28
18

30
45

?

St
ag

e

Sy
st

em

ORDOVICIAN

Formation

Th
ic

kn
es

s
(ft

.)

Graphic Column Member

Se
rie

s

G
ro

up

Figure 2  Silurian and Devonian System Stratigraphy in the 
Thebes Quadrangle.



5

St. Clair Limestone (Silurian, Wenlockian)
The St. Clair Limestone is a hard indurated crinoid wacke-
stone to packstone that weathers blocky. It is a mottled red 
and gray-green and highly stylolitic. The lower part is thick, 
massively bedded and grades upward into a brick red, silty, 
calcareous, less resistant interval with hour-glass weather-
ing. The top of this unit is a red and gray crinoidal, marly 
wackestone. It is also densely bedded and bioturbated. Fos-
sils found in this unit are dominated by disarticulated crinoid 
stems, trilobite debris, brachiopods and the conodont genera 
Ozarkodina and Kockelella. Trilobites from the St. Clair in-
clude: Calymene celebra, Ommokris crone, Ommokris obex, 
Dalamanites platycaudatus, Eophacops sp. and a cheirurid.

In the Thebes Quadrangle the St Clair Limestone is com-
posed of two dense limestone benches separated by a brick 
red intervening silty calcareous interval. Two positive carbon 
excursions distinctly correspond to the two dense lime-
stone benches. The lower bench corresponds to the Ireviken 
Excursion and the upper bench corresponds to the Mulde 
Excursion (McAdams, 2016). McAdams (2016) points out 
that the two excursions are close stratigraphically and may 
have been truncated or condensed. The less resistant interval 
seen in the Schlamer core yields at least one disconformable 
contact within this zone. This truncated interval may be the 
reason the two carbon excursions are so closely together. 
The upper contact is gradational (interfingering) with the 
overly Greens Ferry Member.

Greens Ferry Member of the Moccasin Springs (All 
Members are Ludlovian except the Randol)
This member is a brick red marl with a few gray mottles. 
One of the more common components observed in outcrop 
and core is whole articulated calaminid trilobites. Also a few 
rugose corals, brachiopods, straight nautiloid cephalopods, 
abundant crinoid stems and burrows are present. Most of the 
fossils appear to have been disturbed by extensive bioturba-
tion. Taphonomy of some tabulate corals found in this mem-
ber suggest transportation because the colonial corals were 
found as rounded clasts that may have been a part of a reef 
from the north up ramp (see photo on map sheet). The transi-
tion between the Greens Ferry Member and the overlying 
Sheppards Point Member appears to be gradational mainly 
based on a color change and a faunal change. Trilobites in 
this unit include: dalaminitids, cheirurids, Ketteneraspis sp., 
Glyptambon sp. and Calymene celebra.

Sheppards Point Member of the Moccasin Springs
Sheppards Point is a greenish gray, calcareous shale with 
light gray mottles. The lower part of this member has black 
laminated graptolitic shales. Graptolites that are found in 
these shales include: Saetograptus incipiens, S. sp. aff. Lein-
tuardinensis, S. fritschi, Colonograptus colonus, Pseudo-
monoclimacis sp. and Pristiopreptus sp. (McAdams, 2016). 
The upper part of this greenish shale has the trace fossil 
Zoophycus. The upper contact is gradational with the overly-
ing Lithium Member.

Lithium Member of the Moccasin Springs
Greenish gray, red to purple mottled, calcarous shale com-
prises this unit. Tabulate corals seen in the lower part. In 
outcrop there is a limestone facies laminated lime mudstone, 
which is shaly in places. In the Schlamer and McFarland 
ISGS cores there are small gray limestone lenses in the shaly 
unit. The upper contact is disconformable with the shale 
above.

Randol shale Member of the Moccasin Springs (Upper 
Silurian, basal Pridolian)
The Randol is a greenish shale that is calcareous in most 
places and contains abundant Zoophycus trace fossils. This 
unit does not contain chert whereas; the overlying unit has 
abundant chert. The Randol is about 32 feet thick in the 
Schlamer core and about 30 feet thick in the McFarland # 
2 core. This unit is well exposed along Diswood Road in 
Brownsville Creek. In the McFarland #2 core a floatation 
bulb of the crinoid Scyphocrinites was encountered at 231.7 
feet below the surface (see photo on map sheet). Also the 
Randol Shale Member is more of a gray than green in the 
McFarland # 2 core. The contact with the overlying Bailey 
Limestone is gradational.

Bailey Limestone (Upper-most Silurian in the lower part, 
and Lower Devonian, Lochkovian)
The Bailey Limestone is olive to tan and gray, silty, dolo-
mitic, lime mudstone that has abundant chert nodules. The 
chert is opaque green to gray and typically nodular but can 
occur as beds. Bedding is wavy and thin with shale partings 
between bedding planes. This unit ranges from 300 to 325 
feet thick and forms ledges of 20 to 80 feet exposed along 
streams in the quadrangle. The lower part of the Bailey is 
a cherty greenish lime mudstone with green chert nodules. 
Fossils found in the lower 20 to 40 feet of the formation 
include large dalaminitid trilobite and three smaller trilobites 
called Hutontonia sp., Encrinurus sp. and a phacopid. Other 
dalaminitid trilobites in the lower Bailey are Prosocepha-
lus tridentfer, and Prosocephalus palacea. A large straight 
nautiloid cephalopod also occurs within the trilobite zone. 
A large crinoid named Scyphocrinites sp. also occurs in the 
lower portion. Zoophycus was found in the lower beds as 
well. Higher in the section the Bailey becomes gray and 
weathers tan and looks more dolomitic. Fossils become 
sparse up section. However, Zoophycus is still common in 
the upper parts. Glassy sponge spicules are ubiquitous. Chert 
in the upper part of this unit is mainly gray and can be bed-
ded. The Bailey is silicified in places either by weathering or 
hydrothermal activity along faults. This silicification yields a 
white chalky substance called Tripoli.

The depositional setting of the Bailey is deeper and quiet 
water. This is suggested by the numerous Zoophycus zones 
that occur throughout the Bailey. Disarticulated glass spong-
es and the rare occurrence of radiolarian microfossils also 
support deeper water. Banchee (1981) concluded that the 
Bailey was deposited as cyclic turbidity deposits that were 
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storm generated off reefs to the north. The upper contact 
grades into the overlying formation.

Grassy Knob Chert (Lower Devonian)
This formation is composed of a white to yellow-orange 
chert. It is thick bedded to medium bedded, with brecciated 
beds possibly from solution collapse and weathering. No 
fossils were found in the unit. A large unconformity occurs 
above the Grassy Knob Chert with the overlying unit.

Post Creek Formation (Cretaceous, Campanian)
This unit contains rounded gravel with a rooted silcrete 
above that laterally becomes a silicified sandstone infor-
mally called the Commerce Quartzite (Fig. 3). The silcrete 
is composed of a white to light gray chert that in places is 
brecciated. The breccia can be iron stained red and tan with 
indurated sand grains between the white breccia angular 
clasts. Petrified wood and tree trunks have been found at this 
horizon in Black Powder Hollow and the Santa Fe Hills (see 
photo on map sheet). The gravel contains rounded black and 
white chert some areas the gravel is leached white.

The environment of deposition of Post Creek was a com-
bination of terrestrial soils with fluvial facies. The rounded 
gravels represent fluvial lag deposits whereas, the fine to 
medium-grained sandstone are point bar facies. The silcrete 
is a silicified soil containing root traces and petrified wood. 
The overlying McNairy Sand is disconformable with the 
Post Creek.

McNairy Sand (Upper Cretaceous, Maastrichtian)
The McNairy is a white, orange to red stained, fine grained, 
well sorted unconsolidated sand that contains abundant mica. 
It is laminated to micro-cross bedded in places and herring 
bone primary sedimentary structures were observed. Some 
areas the laminated sands contain “floating” rounded gravel 
clasts. Vertical and horizontal “Ophiomorpha-like” burrows 
were observed near Fayville, Illinois. White kaolinitic clay 
occurs in places also gray to brown lignite beds occur in the 
central part of the formation. Fossil plants have been found 
in Black Powder Hollow. This unit is thickest at the southern 
end of the quadrangle. It on laps Post Creek and Paleozoic 
strata.

Portions of this unit were deposited in a shallow near shore, 
intertidal to subtidal environment. Laminated tidalites indi-
cate tidal flat whereas herring bone structures indicate ebb 
and flood tidal flow. Tidal laminae occur in neap and spring 
bundles and individual laminae have fine sand alternating 
with clay drape. The neap part of the cycle is typically iron 
stained or oxidized. Laterally the McNairy paleoenviron-
ment was terrestrial with fossil leaves present and lignite.

The McNairy is unconformably overlain by a rounded coarse 
sand and gravel.

Wilcox Formation (Paleogene, Eocene)
In Thebes this formation is confined to the Black Powder 
Graben. The coarse quartz sand is multicolored (red, purple, 
yellow, orange and brown), cross bedded and contains red 
stained clay in places. Rounded gravel is composed of light 
gray, black polished chert and quartz pebbles and red jasper 
pebbles. In places, the pebbles are iron cemented and contain 
mica.

The Wilcox represents a terrestrial fluvial environment de-
posited during the Paleogene Period. The Wilcox is uncon-
formable with the overlying Mounds Gravel.

Mounds Gravel (Neogene, Plio-pleistocene)
This gravel is composed of chert that has a tan coating or 
patina which makes it easy to distinguish from older gravels. 
It occurs on ridge tops and is typically seen as float in the 
ravines below exposures. This gravel is iron cemented in 
places but is typically unconsolidated.

This gravel is fluvial and thought to be sourced from the 
southeast during the Neogene.

New Findings in the Thebes Quadrangle

During the fall 2016 and spring 2017 mapping seasons a 
number of new discoveries were found. Within the basal part 
of the Bailey Limestone a very large dalaminitid (Odon-
tochilid) trilobite was found in a tributary to Sammons 
Creek. It occurs with encrinurid and phacopid trilobites in a 
shaly lower part of the Bailey. This fauna may represent the 
youngest trilobite fauna of the Silurian.
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Figure 3 Cretaceous, Tertiary, and Quaternary stratigraphy 
in the Thebes Quadrangle.
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Another paleontological find was the presence of coral 
reef material, rounded clasts of tabulate corals found in the 
Greens Ferry Member of the Moccasin Springs Formation 
(see photo on map sheet). The significance of this discovery 
implies the presence of a Silurian reef somewhere in the vi-
cinity. Based on Coburn’s ramp model there could be lower 
ramp reefs in the area (Coburn, 1986, Whitaker, 1988). This 
could have implications for oil and gas much further south in 
the Illinois Basin.

Drilling the Schlamer core provided a continuous Silurian 
section that enabled the reclassification and increase under-
standing of the members of the Moccasin Springs Forma-
tion. The first detailed integrated biochemostratigraphic 
record yielding early Sheinwoodian Ireviken, Homerian 
Mulde, and Ludfordian Lau positive carbon isotope excur-
sions were processes from the Schlamer core (McAdams, 
2016).

Finding triangular vertical joint sets in the thin bedded por-
tion of the Thebes Sandstone and in the Bailey Limestone 
was not previously reported by previous workers. Trian-
gular joints (see photos on map seeht) support the idea of 
multi-phase periods of movements that occurred and some 
of which are probably currently active. The older faults (Me-
soproterozoic) follow a northwest trend which are normal 
faults that extend northwest of the St. Francois Mountains. 
This structural fabric parallels lineaments of the Central 
Plains Orogen. Two such faults both mapped about 2 miles 
in length trend N 50° and N 60° W in the Thebes Quadrangle 
were not previously mapped. A major creek drainage, Miller 
Creek also occur along this northwest trend. Sammons Creek 
trends northeast-southwest then turns northwest after it 
crosses a mapped fault of the same northwest trend. In addi-
tion, the Mississippi River follows the northwest –southeast 
trend.

Structural Geology

The overall appearance of the Paleozoic units on the map in 
the Thebes Quadrangle resemble a broad faulted anticline, 
with Ordovician units in the center near the Mississippi 
River surrounded by Silurian and Lower Devonian units 
on the flanks. This feature was named the Thebes Anticline 
(Weller and Ekblaw, 1940). It was further discussed by Prior 
and Ross (1962) where they state, “axis of the broad Thebes 
Anticline extends east-southeast”. Whereas, Weller and 
Ekblaw (1940) state, “The Thebes anticline and its bound-
ing synclines are rather poorly defined structures that all 
plunge to the northeast”. The disagreement between previ-
ous authors on the trend of the Thebes Anticline shows that 
it is poorly defined. Nelson (1995) abandoned the usage of 
the Thebes anticline noting that “No structure resembling 
the Thebes Anticline is apparent on Harrison and Schultz’s 
maps” later published by Harrison (1999). However, the an-
ticlinal nature of the bedrock was masked by mapping loess 
which extensively covers the bedrock on Harrison’s map. 

These bedrock exposures may represent an erosional feature 
exposed by faulting rather than a compressional feature; or 
drape over a deep seated Ozark pluton. McCracken (1971) 
discusses the Commerce Anticlinorium or Commerce folded 
area. This feature has a northwest trend and is bisected by 
the Mississippi River at Thebes Gap. A rose diagram (Fig. 4) 
showing all of the dip angles taken from field notes through-
out the study area is presented on the geologic map accom-
panying this report. This diagram shows that the dips reflect 
an anticlinal feature plunging to the northeast.

The Thebes Quadrangle overlies deep seated basement ex-
tensional faulting, probably due to the effect of Precambrian 
to Cambrian rifting. The overall dominant fault and strike 
directions seen in the Rose Diagram show strike is parallel 
to the Reelfoot Rift which coincides with the Commerce 
Geophysical Lineament (CGL) at the northern extent of the 
Mississippian Embayment. Antithetic to the CGL is the trend 
of the Pascola Arch, Delta and Ste. Genevieve fault zones. 
The Thebes

Economic Geology

Sandstone
The Thebes Sandstone was quarried for both dimension and 
flagstone at Thebes, Illinois and transported to Cairo, Illinois 
(Worthen, 1866). This sandstone is thick bedded, blocky and 
massive in the lower part and thin bedded to laminated in the 
upper part.
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Limestone
Union Pacific Minerals drilled 18 core south of Thebes, IL 
in order to develop a quarry in the calcium-rich Kimms-
wick Limestone. However, the numerous faults in the area 
resulted in abandonment of the project.

Sand and Gravel
A large sand and gravel pit located within the Black Powder 
Hollow contains Wilcox and Mounds formations. Currently 
this sand and gravel pit in inactive. Sand from the McNairy 
Formation has been used near Fayville, IL for sand bagging 
during flooding of the Mississippi River.

Clay Resources
In the study area kaolinite was mined near Fayville, Illinois 
for ceramic pottery. Kaolinite pits are associated with the 
Post Creek also occur near Rock Springs. These clay pits 
may have been connected with Kirkpatrick Anna pottery. 
Currently there is no clay being mined on the Illinois portion 
of the Thebes Quadrangle.

Tripolite (Microcrystalline silica)
The Bailey Limestone has been altered to a white micro-
crystalline silica in places, near fault zones. This may be the 
result of hydrothermal activity or weathering or both. There 
are layers of Tripoli that also occur in the Grassy Knob 
Chert. No mines are currently present in the quadrangle 
however, there are Tripoli mines in adjacent quadrangles 
(Tamms, and Mill Creek).

Petroleum Resources
Two oil and gas tests were drilled in the Thebes Quadrangle 
both were dry and one was abandoned the other was convert-
ed to a water well.
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