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Base map compiled by Illinois State Geological Survey from digital data (2020 TIGER/Line Shape-
files) provided by the United States Census Bureau. Shaded relief and contours derived from 2012 
lidar elevation data in the Union County collection made available by the Illinois Height Moderniza-
tion Program (ILHMP). Administrative forest boundaries provided by the U.S. ForestService Enterprise 
Map Services Program (December 2020, 1:24,000, https://data.fs.usda.gov/geodata/edw/datasets.
php?dsetCategory=boundaries). Transverse Mercator Projection. North American Datum of 1983.

Geology based on data compilation by J. Devera, C. Hoffman, J. Nelson, C. Swiger, and E. Picado, 2021.

Digital cartography by J. Carrell, C. Hoffman, and E. Bunse, Illinois State Geological Survey.

This geologic map was funded in part by the USGS National Cooperative Geologic Mapping Program un-
der StateMap award number G20AC00371, 2020. The views and conclusions contained in this document 
are those of the authors and should not be interpreted as necessarily representing the official policies, 
either expressed or implied, of the U.S. Government.

This map has not undergone the formal Illinois Geologic Quadrangle map review process. Whether or 
when this map will be formally reviewed and published depends on the resources and priorities of the 
ISGS. 

The Illinois State Geological Survey and the University of Illinois make no guarantee, expressed or im-
plied, regarding the correctness of the interpretations presented in this document and accept no liability 
for the consequences of decisions made by others on the basis of the information presented here. The 
geologic interpretations are based on data that may vary with respect to the accuracy of geographic loca-
tion, the type and quantity of data available at each location, and the scientific and technical qualifications 
of the data sources. Maps or cross sections in this document are not meant to be enlarged. 
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Y   St. Louis Limestone is a medium to light gray, sublithographic, cherty lime mudstone. 
This is the most typical rock type, but the upper St. Louis contains beds of dolostone and 
fossil wackestones with rare scattered oölites. Chert occurs as thick layers and oval banded 
nodules. In the Anna Quarry the chert nodules display purple fluorite within the chert 
banding. An important epiboly in the lower part of this unit is the pervasive occurrence of 
the rugose coral Acrocyathus proliferum. Crinoidal wackestones and packstone are locally 
present. This unit also can display solution breccia beds; thin layers of greenish shale can be 
found throughout. The lower contact is gradational. 

Z   Salem Limestone is dominantly medium gray and thick bedded in the upper half of the 
formation. It is a fine to coarse grained skeletal packstone that contains scattered oölites. 
Chert is uncommon in the upper part. The lower half is a darker gray, cherty lime mudstone, 
and skeletal packstone alternating with light gray, fine to coarse grained skeletal and oölitic 
packstone and grainstone facies. Fossils include rugose corals, brachiopods, fenestrate 
bryozoans, and the index fossil Globoendothyra baileyi. The lower contact is gradational.

AA   Ullin Limestone is a light gray to white grainstone. It is composed of disarticulated 
crinoidal debris in a fenestrate bryozoan matrix, mainly seen as cross bedded shoals. The 
disarticulated crinoid columnals have a brownish gray speckled texture included into the 
chalky white background or matrix of the fenestrate bryozoans, giving the Ullin a unique 
appearance that is not seen in any other formation in the Illinois Basin. The lower part of this 
unit becomes siliceous and has chert nodules. The lower contact is gradational.

BB   Fort Payne Formation is mainly a cherty limestone. The chert is gray to orange and 
commonly dense or novaculitic beds are thick. The limestone is dark gray, composed of lime 
mudstones and fossil wackestones. Some of the lime mudstones are dolomitic, glauconitic 
and siliceous. Some beds can be locally brecciated. A basal unit called the Hartline Chert 
Bed occurs in the County. It is solid chert, thick bedded and novaculitic. It has a sharp 
contact with the underlying unit.

CC   Springville Shale is a mint green silty shale. This unit ranges from weakly fissile to 
fissile and weathers in platelets. It can coarsen upward and contains horizontal tubular 
burrows but no body fossils. It is a soft glauconitic greenish gray to brownish gray clayey 
shale. A bed of soft glauconitic shale at the base called the State Pond Member contains 
dark phosphate nodules. This basal bed is also silty and distinctly darker green than the 
overlying Springville Shale. The basal contact is sharp.

DD   Chouteau Limestone is a greenish gray to blueish gray lime mudstone with an orange 
stain. It contains phosphatic and calcareous nodules. Fossils include crinoids, brachiopods 
and rare proetid trilobites. It is a thin unit in Union County only attaining one to two and a half 
feet thick. The lower contact is wavy and sharp.

EE   New Albany Shale is a black, fissile shale that is thinner in Union County than 
eastward. It has a petroliferous odor and contains pyrite and phosphate nodules in the upper 
three feet of the formation. It is also highly jointed and has orange staining. Fossils are rare 
but conodonts and the spore Tasmanites are common. Farther into the basin the New Albany 
gains Group status but because the section is condensed down to 80 feet it is not divided. 
The lower contact is gradational with the Middle Devonian St. Laurent Formation.

FF   St. Laurent Formation is an argillaceous lime mudstone with cherty limestone, 
shale to silty shale and dolostone. The upper part of the formation is a dark gray cherty 
lime mudstone that is silty in places. This grades into a dolomitic to calcareous shale. The 
chert is abundant as alternating beds or nodules of white, gray and black. Fossils of the 
brachiopods, Devonochonetes, and Mucrospirifer mucronatus occur in this unit. The index 
fossil, a conodont, Polygnathus cristata yields that the St. Laurent is Middle Devonian. The 
upper middle part of the formation is a cherty, silty, glauconitic, spore-bearing lime mudstone 
that contains numerous fossils. The fossils include crinoids, rugose corals, strophominid 
brachiopods, sporangites and the trilobite Dipleura sp. The Rendlman Oölite Bed occurs 
below these beds and is composed of a white, thin oölitic grainstone. The Misenheimer 
Shale Member occurs below the oölite bed. It is a tan to brownish gray calcareous shale 
that contains spores and rare phyllocarid fossils. The basal part of this formation is a dense, 
brownish gray lime mudstone that contains an abundant fauna. Fragments of brownish bones 
and However, the most important index fossil is the “button coral” Microcyclus discus which 
occurs near the bottom of the St. Laurent Formation. The basal contact is gradational to 
sharp but conformable in Union County.

GG   Grand Tower Formation is composed of limestone and calcareous cemented quartz 
sandstone. The upper part of the Grand Tower is a thin, wavy bedded, brownish gray, 
lime mudstone with numerous brachiopods and tempestite beds containing abundant 
chonetid brachiopods and the bivalve Paracyclas sp. Other fossils include straight nautiloid 
cephalopods and solitary rugose corals, the colonial rugose, Hexagonaria and the 
encrusting, calcareous algae Asphaltinoides grandtowerensis. The middle portion of this 
formation is an abrupt surface that yields a white crinoidal grainstone that is cross bedded. 
This grades into a sandy zone that shows quartz sand grains “floating” in the limestone 
matrix. The Dutch Creek Sandstone Member is the basal member of the formation. It 
is composed of a white, well rounded, well sorted, frosted, medium grained, (St. Peter-
like) quartz arenite. Fossils include large rugose corals, the tabulate coral Pleurodictyum 
problematicum, trilobites Odontocephalus ageri, Eldredgops cristata, and the brachiopods 
Amphigenia curta and Eodevonaria. The lower contact interfingers with the Clear Creek 
Chert below and is gradational in this area.

HH   Clear Creek Chert is a cherty, siliceous, finely crystalline, lime mudstone. This unit 
is a white to light gray with orange staining dominated by chert either bedded or nodular. 
Bedding varies from thin to thick bedded. Brecciated beds also occur as well as white chalky, 
tripolitic beds that are extremely friable. The upper part of the formation contains brachiopod 
fossils similar to the Dutch Creek Amphigenia curta and Eodevonaria acurata. There are also 
rare “hair-net” like graptolites in the upper part. Trilobites common to the Clear Creek are 
Odontocephalus ageri, Odontochile (Dalmanites) pratteni, Acidaspis tuberculata, Coronuda 
sp. and Paciphacops sp. Brachiopods are strophominids and spiriferids. The area around 
Wolf Lake is highly silicified where little or no limestone can be observed. Other areas east 
and south contain more carbonate rock. The basal contact is conformable.

II   Backbone Limestone is a pure white to light gray crystalline limestone. This formation 
contains some chert nodules but the silica content is reduced considerably. Fossils are 
mainly the brachiopods Acrospirifer murchisoni, Costispirifer arenosus and Rensselaeria 
ovoidies, but also gastropods, bivalves, crinoids, trilobites and the bryozoan Lichenalia are 
abundant in the upper part. Bedding is mainly thin to medium. Chert nodules are white to 
light gray. It is typically a crystalline lime mudstone that grades into the Grassy Knob Chert 
below.

JJ   Grassy Knob Chert is composed of a white to yellowish orange chert. Fossils are 
exceedingly rare in this unit and bedding can be thick, tabular, massive and brecciated. 
Bioturbation in the form of horizontal burrows are common. Glauconite has been observed 
along with microscopic chitinozoans and siliceous sponge spicules. The chert is hard and 
novaculitic although porous tripolitic zones do occur. The contact with the unit below appears 
to be gradational.

KK   Bailey Limestone is a light gray cherty, lime mudstone. It is a wavy, thin bedded 
lime mudstone that has small chert nodules. The chert is commonly light gray to medium 
gray in the middle to upper parts and green gray to mint green in the lower part. Thin clay 
or argillaceous layers occur between the wavy beds. Fossils are rare in the upper parts. 
Only Zoophycus trace fossil layers have been found along with glassy sponge spicules, 
radiolaria and chitinozoa. In the lower part some body fossils have been found; the trilobites 
Hutontonia, Odontochile, phacopids, and other fossils include conularids, straight nautiloid 
cephalopods and crinoids. The fossils occur very near the base of the formation. The lower 
part of the Bailey interfingers with the Moccasin Springs below.

LL   Moccasin Springs Formation is composed of limestone, marl, and shale. The Randol 
Shale Member is the upper unit of the Moccasin Springs. It is a greenish calcareous shale 
that is nonfissile, thin bedded and has abundant Zoophycus trace fossils and occasional 
trilobite fragments. The Lithium Member is a purple and green mottled marl that contains 
the epiboly Scyphocrinites elegans, a large floating crinoid typical of the upper Silurian. 
Below the Lithium is the Sheppards Point Member which is a green marl that has thin black 
bands containing graptolites. The graptolite Saetograptus incepiens is the main graptolite 
occurring in all of the thin dark layers in this unit. The basal member in the Moccasin is the 
Greens Ferry Member which is a brick red to mottled red and gray green, argillaceous 
limestone with numerous fossils of brachiopods, straight nautiloid cephalopods and trilobites. 
The trilobites are mainly calymenids. The lower contact with the unit below is gradational.

MM   St. Clair Limestone is a red and gray lime mudstone. It is dense, weathers blocky and 
somewhat argillaceous in the upper parts. This unit also displays a “cloudy” texture. Fossils 
are mainly disarticulated crinoids and calymenid trilobites. The lower part is a gray and red to 
pink sublithographic limestone. Stylolites common in the lower dense units. The lower contact 
is sharp.

NN   Seventy-Six Shale is a red clayey soft shale. It is a thin unit (2’) with red and 
green calcareous shale that contains glauconite and red hematitic “buttons” probable 
algal oncolites. This unit is important for correlation as it provides a highly resistive “kick” 
on electric logs. Conodonts are common in this shale. The lower contact is sharp and 
disconformable with the underlying unit.

OO   Sexton Creek Limestone is a brownish gray lime mudstone. It is sublithographic 
limestone that yields conchoidal fracture and has abundant chert as nodules or crude 
wavy beds. Bedding is wavy; chert can be tan, gray or translucent tan. Chert yields vertical 
fractures perpendicular to bedding. A fossils, common to the Sexton Creek are large colonial 
favositid “biscuits” some of which can be silicified. The lower contact is unconformable.

PP   Girardeau Limestone is a dense lime mudstone. It is gray, weathers light gray, 
sublithographic limestone that displays conchoidal fracture. The bedding is wavy and thin with 
dark gray chert nodules. The wavy beds of lime mudstone also laterally accretes. Tan shaly 
partings occur between the limestone beds. Fossils are only found between the limestone 
beds in the thin shales. Fossils include trilobites, sea stars (starfish), numerous crinoids, 
tentaculitids, corals, gastropods, bryozoans, brachiopods and conodonts. The crinoid 
occurrence is diverse which includes: Ptychocrinus splendens, P. fimbriatus, Compsocrinus 
nodosus, Alisocronus, tetrarmatus, Dendrocrinus casei, Prototaxocrinus girardeau and 
Clidochirus serrulatus. The lower contact is sharp.

QQ   Maquoketa Shale is composed of shale, siltstone, sandstone and limestone. It is a 
bluish green, gray shale or claystone, nonfissile, thin bedded that has limestone lenses 
and intercalated beds. The upper part is composed of the Orchard Creek Member of the 
Maquoketa Shale. This unit is a lime mudstone that is bluish brown and contains thin soft 
shales between the limestone beds. Bedding is undulatory. Fossils in this member include 
anataphrid trilobites, crinoids, edrioasteroides which are encrusting on a hardground in the 
lime mudstone, rare conularids and brachiopods. The graptolite Climacograptus putillus 
indicates an upper Ordovician age. The lower part of the formation is the Thebes Sandstone 
Member of the Maquoketa Shale. The Thebes is a very fine grained, well sorted quartz 
sandstone. It is a medium to dark brown quartz arenite that is thinly to medium bedded. 
It is cross bedded in places but typically thin bedded to laminated in the upper part. Also 
radial feeding (fodininchia) burrowing occurs in the upper half of the member. The trilobite 
Ampyxina bellatula is rare but occurs in the Thebes Sandstone.
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A   Quaternary undifferentiated includes the Henry Formation, Equality Formation and the Cahokia 
Formation. The Henry Formation is a glacial outwash of silt, sand and gravel. It occurs in large 
drainages and the Mississippi River bottoms. The Equality Formation is composed of lacustrine 
silt and gray clay. It occurs as slackwater lakes in tributaries to the Mississippi and Cache Rivers. 
The Cahokia Formation consisting of colluvial loess, silt, clay, sand and gravel. Most of the gravel is 
eroded from Paleozoic rocks exposed in the county. In Huthins Creek, Clear Creek and Dutch Creek, 
most of the gravel is of chert from the Tamms Group. Terrace remnants are present in the Ware 
Quadrangle.

B   Wilcox Formation? This unit is questioned because it occurs in outliers north of known Wilcox 
outcrops in Pulaski County. There is no accurate way to date this material. The outliers occur in a 
graben in the Iron Mountain Fault Zone and a larger area in the south and southeastern parts of 
Union County. These deposits are lithologically similar to the Wilcox. They are composed of white, 
gray and reddish-orange medium grained sands and granules of sand. Dark gray chert gravel and 
granules of quartz in a sand matrix. 

C   McNairy Formation is a white, gray to tan, fine grained, well sorted quartz sand that contains 
abundant mica and can be rhythmically laminated and cross bedded in places. This unit is weakly 
lithified but can be cemented by iron oxide in places. Petrified wood can also occur in this unit. 
The lower part can be well cemented or silicified into a quartzite called the Commerce Quartzite 
Member. Random large boulders of this quartzite can be seen along Old Cape Road capping the 
Paleozoic bedrock. This formation occurs along a narrow belt in the southwestern area of the county 
and in the Iron Mountain region.

D   Post Creek Formation is composed of lenses of gravel sand and clay that occur at the base of 
the McNairy. The gravel is leached white and is composed of cobbles, pebbles and granules of chert. 
Petrified wood can be present but rare. This unit is unconformable with Paleozoic units below.

E   Tradewater Formation is comprised of sandstone, shale, siltstone with lesser amounts of 
limestone and coal. Sandstone beds are brown, fine to coarse-grained lithic arenite to sublitharenites 
with rare quartz granules. Sandstones can be highly micaceous with secondary iron oxide. Most of 
the sandstone facies have interstitial clay with few feldspar grains and are typically well sorted. Cross 
bedding is common in the channel phases of the sandstone. Intercalated with the sandstone are 
siltstones and shales. Siltstones and shales are light to dark gray, blocky to fissile, noncalcareous 
and planar to ripple marked. These shaly and silty intervals are typically poorly exposed. Some 
silty shale is laminated that contains a marine influenced ichnofacies including Conostichus, 
Asterosoma, Zoophycus and Gyrolithes. A thin discontinuous bright banded coal in the mid-portion 
of the formation was observed. A basal sandstone is a white to light gray, fine to medium, well 
sorted quartz arenite that contains some mica and interstitial clay. Bedding is thick with large lateral 
accretionary bed sets. In some areas the lower contact is locally unconformable, where there are 
channels, but most areas yield a gradational or intertonguing relationship with the underlying unit.

F   Caseyville Formation is a light gray to brown, medium to coarse-grained, poorly to well sorted 
quartz arenite that contains milky white rounded quartz pebbles. This unit has a sucrosic texture and 
can be finer grained in places where tabular bedding is observed. It also has well developed cross 
bedding. Fossils include sandstone casts of scaly lycopods, calamites, stigmaria and other plant 
impressions. Few trace fossils include Lockiea, Planolites, Sclaratuba missouriensis and root traces. 
In places it becomes a conglomerate with an erosive contact with other facies of the formation below. 
The Wayside Sandstone Member is a highly variable succession of thin to massive bedded, fine-
grained, well sorted quartz arenite; poorly sorted fine to coarse-grained quartz arenite, siltstone, 
and shale. The Wayside also contains numerous quartz pebble conglomerate layers or beds in 
the deeper paleovalleys. Basal conglomerate contains limestone clasts, chert and silicified fossils 
reworked from Mississippian units below. A major regional unconformity separates the Caseyville 
from Mississippian rocks.

G   Grove Church Formation is mainly composed of shale with minor amounts of limestone. 
Medium to dark gray shale, fossiliferous and calcareous in part, and limestone. Fossils include 
trilobites, conularids, brachiopods, fenestrate and ramose bryozoans, small horn corals, crinoids 
(especially the diagnostic Pterotocrinus pegasus wing plates) and conodonts. Most important is the 
conodont Adetognathus unicornis which is limited to the Grove Church shale. Shale is dominant, but 
gray limestone is also present in thin beds and lenses composed of argillaceous fossil wackestone. 
Red siderite nodules containing marine fossils are characteristic of the unit. Red and green mottled 
mudstone is also widely present. The contact with the underlying limestone is disconformable. 

H   Kinkaid Limestone is dominantly limestone with shale between members. The Goreville 
Member is composed of medium to dark gray fossil wackestone, packstone, and grainstone. Thin 
fossiliferous gray shale layers are common in the upper part of this unit. Zoophycus is common in the 
shaly upper part of this member. Diagnostic and common in the Goreville are Archimedes specimens 
up to 2 inches in diameter and 2 feet long. Fossiliferous dark gray chert also occurs as nodules or 
thin beds. Yellow dolomitic zones also occur in this unit. Typical fossils are chonetid, spiriferid and 
productid brachiopods, fenestrate, rhomboporid, trepostome and fistuliporid bryozoans and shell 
crusher shark teeth. The Cave Hill Member in the upper part is a variegated red and green shale, 
gray shale, thin lime mudstone, and wackestone beds. The mid-portion of the Cave Hill contains 
black, glassy chert nodules and is highly fossiliferous. The most common fossils are the brachiopods 
Anthracospirifer increbescens, Composita subquadrata, and Diaphragmus sp. The basal part of this 
member is a greenish gray calcareous shale that yields wing plates of the index fossil Pterotocrinus 
tridecibrachiatus. The Negli Creek Limestone Member is dark gray lime mudstone that has fossil 
wackestone and packstone facies. Wavy beds are marked by thin shale partings. The presence of the 
oncoid, Girvanella and the calcareous demosponge, Chaetetella is basin-wide and diagnostic along 
with abundant large bellerophontid gastropods. The contact at the base is sharp but conformable 
with the unit below.

I   Degonia Sandstone is dominantly sandstone with some siltstone, clay and shale. The sandstone 
is a white to tan, or stained yellow, very fine to fine grained, well sorted, quartz arenite. It can contain 
small amounts of mica and dark to black mineral grains. In Union County, the Degonia is mainly 
composed of cross bedded channel sands and is much thicker than farther east in Johnson and 
Pope Counties. Thicker beds occur in the lower part, whereas the upper part is thinner bedded 
and finer grained.  The upper part can also contain rare marine invertebrates such as brachiopods, 
bryozoans and mollusks. Primary sedimentary structures include current ripples, and interference 
ripples, load casts and tool marks. Trace fossils are simple horizontal tubes and crawling traces 
(repichnia). Occasional stigmaria roots and lycopod impressions occur in the upper part. Variegated 
red and green shale occurs near the top of this formation. The red and green shale is typically poorly 
exposed but was observed in the study area and is a widespread marker throughout southern Illinois. 
The basal contact is disconformable locally where channels cut into the Clore Formation below.

J   Clore Formation is composed dominantly of shale, limestone and sandstone.  The Ford Station 
Member is dark gray, argillaceous lime mudstone, fossiliferous wackestone, packstone and oölitic 
grainstone interlayered with dark gray shale. Limestone beds display hour-glass weathering. A 
yellow dolostone bed is widespread. The most common fossils are the brachiopods Anthacospirifer 
increbescens, Composita subquadrata, Cliothyridina sp., Orthotetes kaskaskiensis and Diaphragmus 
nivosus and large blastoids of Pentremites sp. The Tygett Sandstone Member comprises one or 
two units of sandstone, separated by shale and thin limestone. The sandstone is mostly thin-bedded 
and ripple-laminated, but locally fills channels and exhibits large-scale crossbedding. Upright tree 
stumps, stigmarian root casts, and the U-shaped trace fossil Rhizocorallium commonly occur near 
the top of the Tygett. The Cora Member is dominantly dark gray shale, with interbeds of limestone 
less than 1 foot to about 5 feet thick. The limestone is olive-gray to dark gray, argillaceous lime 
mudstone and wackestone that contain abundant brachiopods and bryozoans. The Clore-Palestine 
contact appears to be gradational. 

K   Palestine Sandstone The upper Palestine is mostly carbonaceous shale and claystone 
containing local pyritic coal. Rooted mudstone underlies the coal. Sandstone dominates the middle 
and upper parts of the unit. It typically coarsens upward from shale to siltstone to sandstone.   It is 
a white to light gray, weathers brown, fine to medium grained quartz arenite that can contain small 
amounts of mica. Bedding is tabular to ripple laminated and cross bedded. The lower contact varies 
from gradational to erosional.

L   Menard Limestone is mainly limestone with shale dividing the three members. Shale of the 

uppermost Menard is dark gray to greenish gray, fissile, calcareous, and fossiliferous. Thin interbeds 
and lenses of limestone are present. The Allard Limestone Member is mostly dark brownish gray 
to greenish gray lime mudstone. Crinoidal and oölitic grainstone occurs sporadically in the upper 
part. Fossiliferous wackestone and packstone facies are also present. Beds of yellow dolostone are 
found. Dark crinoid bearing chert nodules are numerous in some beds. Brachiopods are the typical 
Elviran fauna as found in the Clore Formation and Kinkaid Limestone. The middle shale is mostly 
dark gray with thin fossiliferous limestone beds, but includes green mudstone that is slickensided 
and can have red mottling. The Scottsburg Limestone Member is largely dark gray sublithographic 
lime mudstone, with fossil and pelletal wackestone facies. Common to this member is the bivalve 
Sulcatopinna missouriensis. Some beds contain chert and yellow dolostone beds. A diagnostic facies 
is a rhythmic laminated limestone and polygonal lime mudstone with desiccation cracks. Brachiopods 
are the most common fossils; bryozoans, rugose corals, echinoderm debris, bivalves and gastropods 
also are present. The lower shale is medium to dark gray, platy, and calcareous, with thin 
fossiliferous layers. Pterotocrinus menardensis wing plates are common. The Walche Limestone 
Member is dark gray lime mudstone and wackestone. The lower contact is gradational to sharp.

M   Waltersburg Sandstone is thin in Union County and mainly composed of shale. However, 
siltstone and a thin quartz arenite does occur in the study area. The siltstone is greenish-gray and 
ripple laminated. The shale can be calcareous in parts and varies from olive gray to gray. The quartz 
arenite weathers to a rusty brown. The lower contact is gradational with the unit below.

N   Vienna Limestone is a thin lime mudstone to wackestone that is dark gray to brownish gray. A 
dark gray shale is also present. Crinoids and bryozoans occur in the wackestone facies along with 
a dark gray nodular chert. Some of the chert nodules weathers a chocolate brown and commonly 
contain crinoids. Fossils that occur in the unit are the bivalve Sulcatopinna missouriensis and the 
bryozoan Prismopora serrulata. The lower contact is conformable.

O    Tar Springs Sandstone is composed of sandstone, siltstone and shale. The lower part is a 
white to light gray, fine grained quartz arenite that occurs as massive thick beds that form large sand 
waves (antidunes) in the Alto Pass area. Above the thick bedded part of the unit are rhythmically 
alternating thick and thin couplets of channel forms. Clay drapes occur between rhythmic couplets. 
No coal was observed in the study area which is seen east of Union County. Shale is dark to medium 
gray with some organic debris or carbonaceous material. Siltstone is gray to olive gray. The basal 
contact is sharp and locally disconformable but typically interbedded and gradational.

P   Glen Dean Limestone contains shale between limestone beds. The unit is a light gray to medium 
gray, oölitic and cherty in part and typically has grainstone to packstone and wackestone facies. Dark 
gray to greenish gray, fossiliferous shale separates the limestone beds. The shale is calcareous and 
can contain brachiopods, crinoids and blastoids. Pterotocrinus bifurcatus wing plates, Pentremites, 
and the bryozoan Prismopora serrulata are all indicative of this unit. The lower contact is sharp to 
gradational.

Q   Hardinsburg Sandstone is dominated by thin quartz-rich sandstone beds and shale. The 
sandstone is white to light gray, very fine to fine grained quartz arenites that contain shale rip-up 
clasts. The shale is dark gray to greenish gray, laminated and silty. This unit can laterally pinch out to 
a shaly limestone. The basal contact is conformable.

R    Golcanda Formation is composed of limestone, calcareous shale with limestone lenses and 
an important basal limestone member.  The Haney Limestone Member is the upper limestone 
member with shale interbeds. Crinoid-bryozoan wackestone and packstone are the prevalent facies, 
but the Haney also includes crinoidal and oölitic grainstone facies and yellow-weathering dolomitic 
lime mudstone. Shale is gray and greenish gray, calcareous, and rich in fossils. This unit has a 
diverse crinoid fauna, including Phanocrinus, Zeacrinites, Pterotocrinus, Onychocrinus, Talarocrinus, 
Decadocrinus and Agassizocrinus. Blastoids include several species of Pentremites. Other fauna 
include rugose coral, proetid trilobites, ramose and fenestrate bryozoans and numerous brachiopods. 
The Fraileys Shale Member is shale with limestone interbeds that occurs below the Haney 
Limestone member. At the top is greenish gray, calcareous shale that exhibits thin fossil-strewn 
pavement layers containing the index fossil Pterotocrinus capitalis. Beneath the fossiliferous shale 
is blocky, variegated red and green mudstone that is a paleosol. The middle Fraileys consists of 
interbedded limestone and shale; a wide range of limestone textures are present. The lower Fraileys 
is dark gray fissile shale that is calcareous and contains siderite nodules. The basal contact is sharp 
and locally erosional. The Beech Creek Limestone Member (called “Barlow Lime” in the oil & gas 
industry) is lenticular in the study area. It is mostly dark brownish gray, dolomitic lime mudstone to 
crinoid-bryozoan wackestone, but includes packstone and grainstone facies. Quartz sand is common. 
It is widely correlated in the Illinois Basin.  The lower contact is sharp but conformable.

S   Cypress Sandstone is composed of sandstone, siltstone and shale. The upper Cypress is 
mostly interbedded shale, siltstone, and very fine, thinly layered sandstone. Red and green blocky 
mudstone is present in places. Below this is laminated siltstone to fine-grained quartz arenite that 
has gray to greenish gray thin shale interbeds. Rippled stacked bedding contains trace fossils. The 
lower more massive sandstone is white to light gray (weathering yellow), fine- to medium-grained, 
well sorted quartz arenite that displays medium to thick bedding and large scale cross bedding. The 
contact with the unit below varies from gradational to sharp to erosive.

T   Ridenhower Formation is dominated by shale, siltstone and sandstone with thin limestone 
interbeds. At the top is laminated calcareous, fine-grained sandstone that contains brachiopods and 
echinoderms. Below is dark gray, fissile, silty shale that has siderite concretions. Limestone of the 
Ridenhower is sandy, dark gray fossil wackestone that contains echinoderms, bryozoans, rugose 
corals, brachiopods and goniatite cephalopods. The lower contact is gradational.

U   Bethel Sandstone is mainly a light gray sandstone with shale. The Bethel is typically medium 
grained and can contain quartz granules which makes this one of the coarsest sandstones of the 
Chesterian Series. Thin lenses of greenish gray shale or claystone as well as dark greenish gray 
shale that contain carbonaceous debris and mica flakes. This unit only occurs in the subsurface in 
northeastern Union County. It is eroded in the southwestern half of the county. The basal contact is 
erosive.

V    Paoli Formation is composed of interbedded limestone and shale. The Paoli limestone is mainly 
a light gray, cross bedded crinoidal to oölitic grainstone. Also present are fossiliferous packstones 
containing rip-up clasts of red and green shale or pink to red stained pelmatozoan grains. Fossils 
include Lyropora and fenestrate bryozoans, spirferid brachiopods, Pentremites blastoids, and the 
index crinoid Talarocrinus. Some of the crinoid columnals include the oval Platycrinites crinoid debris. 
Shale occurs in the middle of the formation; it is greenish, calcareous and fossiliferous. The basal 
limestone beds are oölitic grainstones. The lower contact is sharp to gradational.

W   Aux Vases Sandstone is a sandstone that contains shale, claystone and limestone. In the upper 
parts of the unit the sandstone can be thinly laminated and rhythmically deposited fine grained, 
well sorted, quartz arenite. These tidally deposited beds do not occur farther east in other counties. 
Typically the sandstone is light gray to tan but can contain greenish gray and purplish red zones. In 
the lower part this unit is shaly. The shale is greenish gray, platy, fissile, and calcareous in places. 
Limestone is a purplish red grainstone that is cross bedded and can be channel form within a red 
and green shale. Thin lenses of limestone and a mixture of pale green, silty shale that contain 
profuse trace fossils mixed with disarticulated fossils and occasional Conostichus (domicile trace of 
burrowing sea anemones) are present in the lower part. The lower contact varies from gradational to 
erosional locally.

X   Ste. Genevieve Limestone is a light gray oölitic grainstone is characteristic, but crinoidal, 
oölitic packstone, dark gray fossil wackestone, dark gray cherty lime mudstone, and dolostone 
are intercalated. Lenses and interbeds of greenish gray shale or claystone occur locally near the 
upper part of the formation. Large-scale crossbedding of oölites and bioclasts are well developed 
in the upper Ste. Genevieve. The Spar Mountain Sandstone Member is a thin unit of calcareous 
sandstone or sandy limestone in the middle upper part of the formation. The characteristic fossils 
found in this formation include the crinoid Platycrinites penicllus, and the brachiopod Pugnoides 
ottumwa. The lower contact is gradational and intertonguing through an interval of 20 to 40 feet thick. 
The contact was mapped at the lowest occurrence of oölitic limestone.
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