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STRUCTURAL GEOLOGY

The Reevesville Quadrangle is at the north edge of the Mississippi
Embayment, where weakly lithified Cretaceous and Tertiary sediments
overlap Paleozoic bedrock along the southern margin of the Illinois Ba-
sin. Several fault zones displace Paleozoic rocks and locally offset Creta-
ceous and Tertiary strata. The northeast-striking Lusk Creek, Raum, and
Hobbs Creek Fault Zones compose the Dixon Springs Graben, which in
turn is part of the Fluorspar Area Fault Complex. The north-trending
Wartrace Fault Zone splits off the west side of the Dixon Springs Graben.
These faults are the products of multiple episodes of tectonic activity dat-
ing from Cambrian through early Quaternary time.

The Lusk Creek Fault Zone forms the northwest side of the Dixon
Springs Graben. At the north edge of the quadrangle, the Lusk Creek Fault
Zone is more than 1 mile wide and has a net throw of about 700 feet down
to the southeast. Toward the southwest, as it disappears beneath Quater-
nary alluvium, the fault zone apparently narrows, and the throw decreases
to about 400 feet. Narrow grabens within the Lusk Creek contain the Ca-
seyville Formation, which is downdropped 700 feet relative to the rocks
on either side.

Several small north-northeast-striking faults occur northwest of the
major fault zone and form a pinnate pattern suggestive of left-lateral
wrenching. The Caseyville grabens may be pull-apart structures produced
by divergent wrench faulting.

The Raum Fault Zone lies along the central axis of the Dixon Springs
Graben. North of the Cache Valley (Bay Creek Bottoms), the Raum is
composed of three simple, parallel faults spaced 2,000 to 3,000 feet apart.
South and east of Big Bay, faults outline narrow horsts and grabens. Strata
in the grabens are tilted inward and buckled into narrow V-shaped syn-
clines and anticlines. The rocks are intensely fractured, brecciated, and
silicified, especially along the east side of the fault zone (cross section A—
A"). A small slice of McNairy Formation (Cretaceous) is downdropped at
least 200 feet in a graben along the linear valley in the NE%, Section 23,
T148S, R4E (cross section B-B').

No fault surfaces in the Raum Fault Zone are exposed in the study
area. A nearly vertical fault surface was formerly exposed in the wall of a
clay pit, which is now flooded, in the NE%4, Section 23, T14S, R4E (W.A.
White, Illinois State Geological Survey, personal communication 1991).
Outcrops and borehole data from northeast of the Reevesville Quadrangle
indicate steeply dipping to vertical fault planes.

Like the Lusk Creek Fault Zone, the Raum Fault Zone has a pin-
nate or en echelon pattern that suggests left-lateral wrench faulting. Most
individual faults in the Raum Fault Zone strike slightly oblique (counter-
clockwise) to the overall trend of the zone. The grabens south and east of
Big Bay are probably pull-apart structures that formed during divergent
wrench faulting.

The Hobbs Creek Fault Zone outlines the eastern margin of the
Dixon Springs Graben. This fault zone consists of a series of step-faults
and narrow grabens. Net throw is down about 700 feet to the northwest at
the south edge of the Cache Valley and decreases southward. Strata as
young as the Mounds Gravel (Pliocene to early Pleistocene ?) are
downthrown into a graben in Sections 28, 32, and 33, T14S, R5E (cross
section B-B"). An unnamed unit of organic-rich sand, silt, and clay under-
lies the Mounds Gravel in the core from ISGS borehole R-1. Palynologi-
cal analyses indicate late Miocene to Pliocene age (R.W. Litwin and N.O.
Frederiksen, U.S. Geological Survey, written communications 1995). No
unit of similar age or lithology is known to be elsewhere in Illinois. Evi-
dently the graben developed in Miocene through early Pleistocene time,
and sediments accumulated in the resulting depression.

Another downdropped block, mapped as McNairy (?) but possibly
including Tertiary strata, is present in the SW¥%, Section 18, T14S, R5E.
Asrecorded in a water well log, 130 feet of white, gray, and red sand and
black clay underlie Quaternary alluvium and overlying bedrock.

The Wartrace Fault Zone, north of Cache Valley at the west edge of
the quadrangle, consists of two faults that outline a graben trending about
N10° W. The central block is downthrown approximately 200 feet. The
faults dip 80° to 90° and bear striations that indicate dip-slip displace-
ment.
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A Silt to very fine sand is yellowish brown to yellowish gray, compact, and massive. Small gastropods are
present. Loess is thickest adjacent to Cache Valley.

B Clay, silt, sand, and gravel. Clay and silt are medium to dark gray and yellowish orange, commonly mottled,
laminated, and burrowed. Some clay is organic-rich and contains wood fragments. Sand is gray to yellowish
orange, very fine to very coarse grained, and composed of quartz with abundant chert and lithic grains and a little
mica. Gravel is rounded to angular pebbles of chert, quartz, and sedimentary rocks. In Cache Valley, fining-
upward channel-fill sequences alternate with overbank silt and clay.

C  Gravel and sand. Gravel is dominantly rounded to subrounded chert pebbles that have a glossy bronze or
yellowish brown patina. Pebbles are commonly 1 to 3 inches in diameter; cobbles are uncommon, and the largest
are about 6 inches in diameter. Some small quartz pebbles and sedimentary rock fragments are present. Sand
is red, orange, and brown, fine to coarse grained, poorly sorted, and composed of fine quartz and coarse chert
grains with little or no mica. In outcrops, sand occurs as lenses less than 2 feet thick in gravel. In the core of ISGS
borehole R-1, sand is the dominant lithology. Lower contact is unconformable.

D  Sand, silt, and organic clay. This unit, known only from the core of ISGS borehole R-1, is confined to a
narrow graben near the south edge of the quadrangle (cross section B-B'). The upper 75 feet is mostly very fine
to fine sand that is light to medium gray (some yellow, pink, and lavender) and composed dominantly of quartz
with a trace of dark, opaque grains and no mica. Small, rounded granules of white quartz and gray to black chert
are present in places. The lower 115 feet is fine sand, silt, and clay, which is increasingly lignitic and organic-rich
downward. These beds are olive and brownish gray to black; they contain rare chert granules and abundant
carbonized plant debris along with large, fibrous woody fragments. The darkest layers appear to be compacted
organic ooze or sapropel. Bedding is absent or highly distorted. The late Miocene to Pliocene age is based on
palynological analyses by R.W. Litwin and N.O. Frederiksen (U.S. Geological Survey, written communications
1995). This unit was previously unknown in lllinois. The base was not penetrated.

E  Sand, silt, and clay. Sand is white, gray, yellow, red, orange, and brown; mostly fine grained, quartzose, and
very micaceous; and locally cemented by iron oxide. Near the base of the unit, small quartz and chert pebbles
and pieces of petrified wood occur locally. Laminae and lenses of light gray micaceous clay and silt are common.
Silt has colors similar to the sand and is very micaceous. Clay is medium to dark gray and plastic and contains
numerous laminae of light gray micaceous silt and sand. Lower contact is unconformable.

F  Sandstone, siltstone, and shale. Sandstone is white to light gray, well indurated quartz arenite that is very
fine to coarse grained and commonly contains small, well rounded, white quartz pebbles. Siltstone and shale are
medium to dark gray and interlaminated or thinly interbedded with sandstone. Lower contact is unconformable.

G Limestone is brownish gray, fine to coarse grained, partly dolomitic crinoidal wackestone and packstone.
Lower contact is sharp and conformable.

H  Shale, mudstone, and limestone. The top part of the member is dark gray, calcareous shale, which overlies
red and green variegated mudstone. The middle part is medium to dark gray and brownish gray limestone with
thin interbeds of olive gray calcareous shale. The limestone is lime mudstone, partly of sublithographic texture,
and contains chert layers and nodules. The lowest part of the member is olive gray to greenish gray shale that is
partly calcareous and contains thin limestone interbeds. Lower contact is sharp and conformable.

I Limestone is dark gray to brownish gray lime mudstone and skeletal wackestone that is argillaceous and
siliceous and contains chert nodules. Lower contact is probably sharp and conformable.

J  Mudstone, sandstone, siltstone, shale, and chert. At the top of the unit is variegated red and green mud-
stone, which overlies brownish gray to olive gray, very fine grained, argillaceous sandstone, portions of which are
calcareous and thoroughly burrowed. Sandstone grades downward to dark gray and olive gray, planar-laminated
siltstone and silty shale. At or near the base is bedded chert that is gray to orange, dull to vitreous, and commonly
brecciated. Lower contact is probably gradational.

K Limestone and shale. Limestone is medium to dark gray lime mudstone that is argillaceous to sandy and
contains brachiopods including Spirifer increbescens. Shaleis dark gray and calcareous. Lower contact appears
gradational.

L  Sandstoneis light to medium gray and very fine to fine grained, and has planar and ripple laminations. Some
of the sandstone is calcareous and highly burrowed and contains spiriferid brachiopods. The sandstone may
grade downward to siltstone and silty shale. Lower contact is erosional, gradational, or intertonguing.

M Shale and limestone. Shale is medium gray and olive gray to nearly black, partly calcareous, fissile clay
shale. Limestoneis medium to dark gray (weathers to light yellowish gray), argillaceous skeletal wackestone and
lime mudstone. Brachiopods, bryozoans, and echinoderm fragments are abundant. The member is largely shale
with limestone interbeds thinner than 4 feet. Lower contact is gradational.

N  Sandstone, siltstone, and shale. Sandstone is light to medium gray and brownish gray, very fine to fine
grained quartz arenite. Portions are shaley and ripple-laminated or planar-laminated; other portions are shale-
free and crossbedded. Calcareous, burrowed sandstone that contains crinoid fragments occurs near the top of
the unit. Siltstone and shale are medium to dark gray and interlaminated with sandstone. Lower contact is sharp
and probably disconformable.

O Limestone and shale. Limestone is approximately three-quarters of the formation; the remainder is shale. In
the upper Menard, the limestoneis mostly medium to dark gray and brownish gray skeletal packstone, wackestone,
and lime mudstone. Crinoidal grainstone occurs locally near the top. The lower Menard is mostly lime mudstone
with lesser amounts of wackestone. Some lime mudstone has faint planar laminations; other beds show algal
structures and intraformational conglomerate. Shale interbeds throughout the Menard are dark gray, fissile, and
commonly calcareous. Fossils are numerous and include compositid and spiriferid brachiopods, echinoderms,
and bryozoans. Lower contact is gradational.

P Shale, siltstone, and sandstone. The Waltersburg is a coarsening-upward sequence with shale at the base
and sandstone at the top. Shale is dark brownish to olive gray, micaceous, fissile, and noncalcareous. Siltstone
is greenish gray, sideritic, and slightly calcareous. Sandstone is white to light gray, very fine to fine grained quartz
arenite that has dark gray shale laminae and planar and ripple laminations. The unit is known largely from well
data. Lower contact is conformable and may be gradational.

Q Limestone is medium to dark gray and brownish gray, partly dolomitic lime mudstone to crinoid-bryozoan
wackestone. Itis siliceous and argillaceous to sandy. The unit is known from a single outcrop and borehole data.
Lower contact is conformable and gradational through an interval several inches thick.

R  Sandstone, shale, and siltstone. Sandstone, the major lithology, is white to light gray (less commonly green-
ish gray), very fine to medium grained quartz arenite. Most sandstone is thinly bedded and displays current and
interference ripples, small load casts, and burrows. Some sandstone is thickly bedded and crosslaminated.
Shale and siltstone occur as lenses and interbeds; these rocks are medium to dark gray and ripple to planar-
laminated, and commonly contain sandstone laminae.

S Limestone and shale. The upper 20 to 35 feet is dominantly /imestone, which grades from brownish -gray
lime mudstone and skeletal wackestone near the base to light gray crinoidal and oolitic grainstone at the top. The
lower part is mostly olive gray to dark gray, calcareous, fossiliferous shale that contains lenses and interbeds of
highly fossiliferous limestone. In places the Glen Dean comprises upper and lower limestone units separated by
shale. Fossils include Pterotocrinus and other crinoids, blastoids, bryozoans, brachiopods, and rugose corals.
Lower contact is gradational.

T  Shale, sandstone, siltstone, and thin coal. A basal unit, up to 30 feet thick, is dark gray to black, fissile shale
that is sideritic and calcareous. This unit is overlain by 80 to more than 100 feet of sandstone that is white to light
gray, very fine to medium grained quartz arenite. This sandstone is mostly crossbedded in the lower part and
becomes more thinly bedded, finer grained, shaley, and ripple-laminated in the upper part. Echinoderm frag-
ments are present; bidirectional crosslamination and coupled laminae indicate tidal action. The upper part is
interbedded sandstone (shaley, thinly bedded), siftstone, and shale (medium to dark gray, laminated). Two to
three shaley, several-inch-thick coal beds overlie rooted paleosols in the upper part. Lower contact is disconform-
able.

U Limestone and shale. Limestone is mostly light to medium brownish gray crinoid-bryozoan packstone and
wackestone. Crinoidal and oolitic grainstone occur near the top; beds of lime mudstone and microcrystalline
dolomite are found lower in the unit. Shaleis dark gray, fossiliferous, calcareous clay shale. Shale and limestone
apparently intertongue. Lower contact is conformable.

V  Claystone, shale, limestone, silistone, and sandstone. Red to brown mottled claystone (a paleosol ?) occurs
at the top. The bulk of the member is medium to dark gray, greenish gray, and olive gray clay shale and silty shale,
much of which is calcareous and highly fossiliferous. In the lower part of the member, the shale is dark gray to
black, fissile, sideritic, and noncalcareous. Thin interbeds and lenses of limestone are common. Two siltstone/
sandstone tongues of the Big Clifty Member are present. The upper one occurs just below the red claystone
throughout the area; the lower one is at the base of the Fraileys and restricted to the Dixon Springs Graben. The
siltstone and sandstone are greenish gray, calcareous, and burrowed. Lower contact is conformable and grada-
tional.

W  Limestoneis dark brownish gray lime mudstone and crinoidal wackestone and packstone that commonly is
sandy and grades to calcareous sandstone above and below.

X  Sandstone, shale, siltstone, and minor limestone. Sandstone is the dominant lithology; it is white to light
gray, very fine to medium grained quartz arenite. At the top of the unit, sandstone is thin bedded, interlaminated
and interbedded with shale and siltstone and contains numerous burrows and other trace fossils. Below this is
largely bluff-forming, medium to thick bedded, crosslaminated sandstone. The basal 40 to 50 feet is very clean
sandstone that has bidirectional (herringbone) crosslamination and occasional marine bioclasts. Shale and
siltstone occur as lenses mostly in the middle of the unit; they are medium to dark gray, laminated, and locally
calcareous, and contain marine fossils and thin interbeds of limestone. The West Baden Sandstone is equivalent
to the Cypress Formaton (youngest), Ridenhower Shale, and Bethel Sandstone of neighboring quadrangles; the
name West Baden is used where the Ridenhower is not mappable. Lower contact is erosional or intertonguing.

Y Limestone, shale, and mudstone. Limestone, the prevalent lithology, is mostly white to gray, but some layers
are pink, red, green, and yellow. Textures range from microcrystalline dolomite and lime mudstone through
skeletal wackestone and packstone to crossbedded, sandy, crinoidal and oolitic grainstone (the latter being com-
mon at the top of the unit). Shale and mudstone occur mostly in the middle and upper parts of the unit. Varie-
gated in gray, green, red, and purple, these rocks vary from fissile to massive and are partly calcareous and
fossiliferous. Because of inconsistent contact relationships and abrupt lateral facies changes, the Downeys Bluff
and Renault Limestones cannot be mapped as separate formations. Base of interval is concealed in the study
area.

The relationship of the Wartrace Fault Zone to the Dixon Springs

The rather intense faulting in this area may be detrimental to petro-
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Graben is unclear. The Wartrace is similar to the Little Cache Fault Zone
and the Bradshaw Creek, Shiloh Church, Atwood, and Delta Faults, all of
which are relatively small, isolated high-angle normal faults that strike
north-northwest in southern Illinois. None of these normal faults are known
to displace rocks younger than Pennsylvanian. Normal faulting in the
Wartrace Fault Zone could have occurred, however, under the same stress
field responsible for left-lateral strike-slip faulting in the Lusk Creek and
Raum Fault Zones (R.W. Harrison, U.S. Geological Survey, written com-
munication 1994).

TECTONIC HISTORY

The Dixon Springs Graben originated as part of a failed Cambrian
intracratonic rift, the Reelfoot Rift (Kolata and Nelson 1991). The graben
was subsequently reactivated several times under different stress fields.
Apparently the graben sank during Chesterian time, as shown by substan-
tial thickening of the West Baden Sandstone and Hardinsburg Formation
in the graben. Activity during Pennsylvanian sedimentation was docu-
mented in the Waltersburg Quadrangle to the northeast (Weibel et al. 1993).
The Lusk Creek and Raum Fault Zones underwent post-Pennsylvanian
reverse faulting, followed by normal faulting (Nelson et al. 1991, Weibel
et al. 1993). Next, apparent left-lateral, divergent wrench faulting during
the late Tertiary and early Quaternary Periods displaced the Mounds Gravel
and older units. However, the current stress orientation in the area of New
Madrid, Missouri, is inducing right-lateral slip along northeast-striking
aults (Rhea et al. 1994). The relationship of tectonic features in southern
Illinois to seismicity in the New Madrid area is still unclear.

ECONOMIC GEOLOGY

Sand and Gravel

The Mounds Gravel, excavated from small pits in the southern part of the
quadrangle, has been used for surfacing local roads. The pits operate in-
termittently; none were active at the time of mapping. Large deposits of
Mounds Gravel remain in the study area.

Another potential source of sand and gravel is Quaternary allu-
vium in the Cache Valley (Bay Bottoms). The McNairy Formation (Cre-
taceous) contains sand deposits that might have future value as sources of
silica sand, mica, and heavy minerals (Hunter 1968).

Clay

Clay deposits from the McNairy Formation (Cretaceous) were formerly
mined in and near the Reevesville Quadrangle. A pit where clay was mined
for making refractory materials was opened in a small, downfaulted block
of McNairy along the Illinois Central Railroad in the NE%, Section 23,
T14S, R4E. This pit was active until the late 1950s but is now flooded. A
small pit where clay was mined for brickmaking circa 1900 (according to
the landowner) is in the NE, Section 33, T14S, RSE. Lamar (1948)
described clay pits near the village of Round Knob, a short distance south
of the study area. Clay from these pits was used mainly for making stone-
ware and pottery.

Oil and Gas

Nine test holes for oil and gas have been drilled in the Reevesville Quad-
rangle. All were dry and abandoned, and no shows of hydrocarbons were
reported. The deepest test hole was the Edmison and Richey No. 1 Foss,
near Big Bay in the SE'%, Section 1, T14S, R4E. This well was drilled to
a total depth of 3,259 feet in the Clear Creek Formation (Lower Devo-
nian). Other tests in the study area were drilled to depths of 705 to 1,800
feet and bottomed in Mississippian strata.

The nearest oil production is in southern Saline County, about 20
miles north of the Reevesville Quadrangle. Test drilling has not exhausted
petroleum prospects of the area. Some structures remain untested, for ex-
ample, the anticline that passes through Allens Spring near the northeast
corner of the quadrangle. Horst blocks might also provide structural or
combination structural/stratigraphic traps. Deep drilling has been insuffi-
cient for an assessment of potential stratigraphic traps.

leum exploration. Faults (especially extensional and wrench faults) may
have created pathways along which hydrocarbons escaped to the surface.
Faullts can also cause lost circulation and create difficulty in maintaining a
straight hole. A local water-well driller reported such troubles in the com-
plexly fractured area southeast of Big Bay.

Stone

The only stone quarries known to have operated are a small limestone
quarry in the Downeys Bluff Limestone about % mile south of the north-
east corner of Section 13, T14S, R4E, and two small excavations in the
western part of Section 26, T14S, R4E, where Chesterian sandstone was
taken for use as fill along Interstate 24.

Several Chesterian formations in the study area contain limestone
that could be used for road gravel, aggregate, agricultural lime, and other
purposes (Lamar 1959). Such formations include the Kinkaid, Menard,
Glen Dean, Golconda, Downeys Bluff, and Renault Limestones. Com-
pared with limestone deposits currently being quarried in nearby quad-
rangles, all limestone deposits in the Reevesville Quadrangle suffer from
relatively thin limestone intervals, presence of shale interbeds and chert
nodules, excessively thick overburden, fragmentation of reserve blocks
by faulting, and distance to transportation or market. These drawbacks
might not be serious if small amounts of stone are needed locally for uses
such as fill or riprap.

Fluorspar

The Reevesville Quadrangle lies along the western margin of the Illinois—
Kentucky Fluorspar District, which contains the largest known resources
of fluorite in the United States. Small fluorspar mines operated in the past
in the contiguous Glendale (Devera 1991) and Waltersburg (Weibel et al.
1993) Quadrangles. These mines operated in vein deposits localized along
breccia zones in the Lusk Creek, Raum, and Hobbs Creek Fault Zones.
No record exists of any fluorspar mining within the Reevesville Quad-
rangle, and no mineralization was observed during mapping. If ore is
present, it would probably be at the level of the Ste. Genevieve Limestone
and the lower part of the Pope Group along northeast-trending faults.
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EXPLANATION

Alluvial deposits, concealing bedrock

Terrace deposits, shown where
topographically prominent and
concealing bedrock

7+

Mounds Gravel

QUATERNARY

unconformity

Unnamed unit
(cross section only)

unconformity

McNairy Formation

unconformity 3

Caseyville Formation

unconformity

Kinkaid Limestone

Degonia Formation

Clore Formation

Palestine Formation

Menard Lirnestone

Waltersburg Farmation
and Vienna Limestone

Tar Springs Formation

Glen Dean Limestone

Hardinsburg Formation

Golconda Formation

West Baden Sandstone

Downeys Bluff and
Renault Limestones

Pope Group undifferentiated in fault
block, probably units above Tar Springs

Mammoth Cave Group
(cross sections only)

Shaded pattern represents areas of
closely spaced bedrock outcrops. In
unshaded areas, bedrock is largely or
entirely concealed by surficial deposits.
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LINE SYMBOLS: Dashed where
inferred; dotted where concealed

Contact

Fault: ball and bar on
—— downthrown side. Arrows indicate
inferred strike-slip movement

* Anticline

A—A' Line of cross section

SYMBOLS

20 Strike and dip of bedding;
~~ number indicates degree of dip

e Approximate or apparent strike
and dip of bedding

R{g Vertical joints

Inclined joints; block on
downdip side

2] Horizontal bedding

Inactive pit or quarry.
GV = gravel, CL = clay, LS = limestone

Outcrop of special note, shown

> where contact, map unit or fault
was well exposed at time of
mapping

\\ Fault on cross sections. A = block
moved away from observer; T = block moved
A\T toward observer

DRILL HOLES FROM WHICH
SUBSURFACE DATA WERE
OBTAINED

20239 ISGS cored test hole, with
d I1SGS county number

106 Dry oil-test hole, with
'(li}‘ ISGS county number

Water well or engineering borehole,
with ISGS county number (some
holes lack county numbers)

29

Author's note: Some faults and contacts at the north edge of this map do not match
those in the adjoining Glendale Quadrangle (Devera 1991). The mismatches reflect
differing interpretations of structure in areas of poor exposure.
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