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deposits  Sand, clay, silt, and gravel. Clay is medium gray to light 
gray and may be silty. The sand is light brown medium to coarse-
grained quartz. The gravel in the upland areas is pre-dominantly 
chert and sandstone pebbles and cobbles derived from nearby 
outcrops. The sand and gravel along the Ohio River may have 
been transported considerable distances. There is a lower terrace 
usually occurring between 340 and 350 feet and an upper terrace 
above 350 feet. Several other terraces may occur as a result of 
flooding along the Ohio River. The terraces in higher elevations 
may be the remnants of dissected Pleistocene age units, whereas 
the lower younger terraces are Holocene age. These terraces are 
recognizable as flat geomorphic surfaces but are not distinguished 
from other surficial deposits on the map. Loess is present in the 
upland hills and is commonly 5-10 feet thick. Colluvium derived 
from bedrock is common on the upland surfaces.

B   Igneous dike and sills  The igneous rocks are dark colored 
“ultramafic” lamprophyres. These rocks have been extensively 
altered, making classification of these rocks difficult. The texture 
of the rocks is fine grained where highly altered to porphyritic with 
¼-inch phenocrysts. The rocks have a green tint that probably 
results from alteration of primary minerals to serpentine and chlo-
rite. Replacement by calcite is extensive and the rocks will readily 
effervesce when dilute hydrochloric acid is applied. Calcite veining 
is also common. These rocks were examined through geochemical 
methods and the results of these analyses can be obtained in the 
report that accompanies this map. The igneous dikes and sills form 
intrusive contacts with the sedimentary strata.

C   Palestine Sandstone  Sandstone, siltstone, shale, mudstone, 
and minor coal. Sandstone is light gray to white, very fine to fine 
quartz arenite. In most places the upper part is cross-bedded, 
and the lower portion has thin, flaggy, and ripple-marked bedding. 
Siltstone is dark olive gray and thinly laminated. At the top of the 
Palestine, carbonaceous black shale and coal overlie a rooted silt-
stone that grades downward into laminated shaly sandstone. The 
basal contact was not observed.

D   Menard Limestone  Limestone and shale. The upper lime-
stone is called the Allard Limestone Member. It is usually a gray 
lime mudstone and fine to coarse skeletal wackestone and pack-
stone with thin shale interbeds and scattered chert nodules. The 
Scottsburg Limestone Member is a light to dark gray, sublitho-
graphic lime mudstone separated by thin shale layers. The lowest 
member is the Walche Limestone Member, which is composed of 
argillaceous micritic limestone. Fossils within the Menard include 
brachiopods, bryozoans, and disarticulate crinoidal debris. Where 
found in the shale layers above the Walche, the crinoid Pterotocri-
nus Menardensis is diagnostic of this limestone.

E   Waltersburg Formation  Shale, siltstone, and sandstone. The 
unit is mainly dark gray, thinly laminated clay shale that becomes 
silty upward and grades into siltstone. Sandstone is olive-gray to 
brownish gray, very fine grained, shaly, and thinly bedded. Thin 
coal and greenish shale may be present near the top of this unit.

F   Vienna Limestone  Limestone, shale, and chert. Limestone is 
largely dark gray to brownish gray, siliceous lime mudstone and 
wackestone. A few thin interbeds of sandy dark gray shale are 
present. Dark brown chert nodules are numerous and commonly 
weather with a porous rind. The white to brown weathered, porous 
blocks of fossiliferous chert are diagnostic.

G   Tar Springs Sandstone  Sandstone, siltstone, shale, and thin 
coal. Sandstone is white to light gray and greenish gray, very fine- 
to medium-grained quartz that is slightly micaceous. It varies from 
thinly bedded to massive and displays ripple marks, cross-bedding, 
small load casts, indistinct burrows, and shale rip-up clasts. Shale 
and siltstone are medium to dark gray, micaceous, and thinly lami-
nated. Thin coal commonly less than one foot thick occurs near the 
top; the coal rests on dark gray mudstone. Dark gray claystone also 
occurs in the lower part of the unit. The lower contact is sharp in 
some localities, but may grade into the underlying unit.

H   Glen Dean Limestone  Limestone and shale. The unit is gen-
erally composed of an upper limestone, middle shale, and a lower 
limestone. The upper limestone is light brownish gray with a red-
dish tint, coarsely crinoidal packstone to grainstone, and may be 
oolitic. Fossils include crinoidal debris, fenestrate bryozoans, bra-
chiopods, blastoids, and corals. The middle shale is thin, medium 
to dark gray and greenish gray, fossiliferous, and calcareous. The 
middle shale beds grade into the lower limestone. The lower lime-
stone is medium gray wackestone, containing crinoids and bryozo-
ans, and is distinguished by a dwarfed crinoid fauna in the basal 5 
feet.  The lower contact is sharp.

I   Hardinsburg Sandstone  Sandstone, siltstone, and shale. 
Sandstone is light brownish gray to white, very fine- to fine-grained 
quartz arenite that is thinly bedded to massive. Ripple marks and 
crossbedding are common. Siltstone and shales are light brown to 
medium gray and are commonly interbedded, rippled, and laminat-
ed. The lower contact is generally conformable with the underlying 
unit.

J   Golconda Formation  Limestone, shale, and mudstone. The 
formation is divided into three members. The Haney Limestone 
Member at the top is largely light to dark brownish gray, fine to 
coarse crinoidal wackestone to cross-bedded grainstone and is oo-
litic in places. Pterotocrinus capitalis is highly characteristic of the 
Haney Limestone Member, and the wing plates of this crinoid are 
commonly found in the shaly part of this member. The lower part of 
the Haney comprises limestone and shale interbedded in roughly 
equal proportions, which grade into the underlying Fraileys Shale 
Member. The Fraileys Shale Member is largely olive to greenish 
gray to dark gray, calcareous, thinly fissile clay shale with limestone 
beds of varied texture as thick as several feet. Red shale or mud-
stone may occur near the top. The Beech Creek Limestone Mem-
ber at the base is dark gray to brown, partly dolomitic, argillaceous 
limestone. The lower contact is sharp.

K   Cypress Formation  Sandstone, shale, and siltstone. The 
sandstone is light gray to light brown fresh, dark brown to dark red-
dish brown weathered, fine- to medium-grained subangular quartz 
sandstone. The upper portion contains well-exposed bluff-forming 
sandstone in massive, rounded beds with conspicuous soft-sedi-
ment deformation; it also contains thin beds of siltstone and inter-
bedded sandstone and shale. The lower portion is primarily thick 
beds of sandstone. A red and green shale may be present near the 
top of the formation. Locally, the contact with the underlying unit is 
unconformable and this unit may lie directly on the Bethel Sand-
stone.

L   Ridenhower Formation  Shale, sandstone, and limestone. This 
unit is highly variable but is dominantly dark gray shale with inter-
beds of gray-green siltstone and fine-grained sandstone containing 
molds of brachiopods. It is thinly bedded and silty to finely sandy. 
Limestone up to several feet thick is locally present at the top of 
this formation. 

M   Bethel Sandstone  Sandstone with minor shale. Sandstone 
is white to light brown, quartz arenite, fine- to coarse-grained, in 
coarsening-upward sequences. Beds are thin and laminar, but 
low-angle cross bedding is also present. The greenish-gray shale 
occurs as thin interbeds between thicker beds of sandstone. Near 
the base, shale and quartz pebbles may be present. Basal contact 
is gradational to erosional. 

N   Downeys Bluff Limestone  Limestone, dolostone, shale, and 
chert. The limestone is light to dark gray crinoidal packstone to 
grainstone; the dolostone is brownish gray. Disarticulate crinoids 
may be replaced by pink chert, which is diagnostic for this unit. The 
upper portion is generally cherty, and the lower part may be silty. 
Shale occurs in thin interbeds and constitutes a minor portion of 
the unit. Bedding-parallel stylolites occur at approximately a 1-foot 
spacing. The lower contact is gradational.

O   Yankeetown Shale  Shale, limestone, and siltstone. The shale 
is dark gray, red, and green fossiliferous shale with interbedded do-
lomitic siltstone and thin beds of lime mudstone. The contact with 
the underlying unit is gradational. 

P   Renault Limestone  Limestone, siltstone, and shale. The 
Renault is predominantly a fossiliferous light gray to brown-gray, 
sandy to oolitic limestone. Fossils include brachiopods, bryozoans, 
and echinoderms. The siltstone is coarse grained and calcareous 
and occurs near the base. The shales are calcareous and inter-
bedded with limestone and siltstone. Numerous Pentremites sp. 
along with the crinoids Talarocrinus (in the Shetlerville Mbr.) and 
Platycrinites (in the Levias Mbr.) occur in the Renault. The contact 
between the Shetlerville and Levias Members is sharp and may be 
unconformable. 

Q   Aux Vases Sandstone  Sandstone, shale, and siltstone. The 
sandstone is light greenish-gray, fine-grained, and calcareous. It is 
thin- to medium-bedded and ripple-marked; the thicker beds are 
usually cross-bedded. Siltstones are also greenish-gray and inter-
bedded with the sandstone and dark gray shale. The lower contact 
can be sharp to gradational. 

R   Ste. Genevieve Limestone  Limestone, dolostone, shale, and 
chert. The limestone is light gray to medium gray, oolitic to micritic, 
and sandy in places. Beds are thick- to thin-bedded, and the oolitic 
beds are usually cross-bedded. The Spar Mountain Sandstone 
Member, a sandy limestone, is locally present about 60 feet below 
the base of the Aux Vases Sandstone. The dolomite portion of the 
unit is fine-grained, and the shale is gray. The entire formation is 
composed of a diverse marine fauna, with crinoidal debris and oo-
lites being the most common. Concentrically banded chert nodules 
occur occasionally and become more common lower in the unit. 
The Ste. Genevieve weathers to a soil that is dark reddish brown 
with oolitic white chert. The unit is well-exposed in several quarries 
in the NE ¼ of the quadrangle—D&S (Lafarge), Rigsby and Bar-
nard (Lafarge), and the Cave in Rock (Lafarge) quarries. The lower 
60-80 feet of this unit is gradational with the underlying St. Louis 
Limestone, which contains more lime mudstone, dolostone, and 
chert.

S   St. Louis Limestone  Limestone, dolostone, shale, and chert. 
The limestone is medium to dark gray lime mudstone to wacke-
stone, although packstone beds occur locally. It is thick- to mas-
sive-bedded, and few bedding-parallel stylolites occur. The unit is 
cherty with gray to blue-gray chert nodules along bedding planes 
and contains a diverse marine fauna including brachiopods, cri-
noids, and corals (colonial and solitary). Acrocyathus sp., a co-
lonial coral, is common in this unit. Shales are thin and occur as 
thin partings between the thick limestone and dolostone beds. The 
St. Louis weathers to a dusky red soil with abundant white chert 
nodules. It is well-exposed in the Ohio River bluffs at Cave in Rock 
State Park near the center of Sec. 13, T12S, R9E. The lower 70-90 
feet of this unit is gradational with the underlying Salem Limestone, 
which is darker gray and contains a greater percentage of coarse 
bioclasts.

T   Salem Limestone  Limestone, dolostone, siltstone, shale, and 
chert. The limestone is light brown to very dark gray lime mudstone 
to grainstone composed of rounded and broken fossil fragments. 
The upper portion of this unit contains cherty gray lime mudstone 
and is very similar to the overlying St. Louis Limestone. Bedding 
is tabular to undulatory. The beds range in thickness from several 
inches to a few feet. The fossils are primarily small rounded dis-
articulate echinoderm and fenestrate bryozoan fragments. Other 
macro fossils include brachiopods, and pentremites. Peloidal 
limestone is present and portions may be dolomitic. Chert is light 
gray, nodular, and may be bioclastic. The chert may weather into 
concentric porous rinds. Dolostone is light brown and crystalline. 
Siltstone is brown to light gray and thin bedded.  The shale is gray 
to green-gray and may be fossiliferous. The Salem weathers to a 
reddish brown soil with abundant white chert. It is well-exposed in 
the Ohio River bluffs at Tower Rock near the west edge of Sec. 21, 
T12S, R9E. The lower contact is not exposed in the quadrangle.  
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