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EE § § L A Alluvium, Igess, tglus, and fans. AIluviL/m is composed of clay, silt, sand, and
E< 2 2 and loess friot mappea) 0-80 A | gravel. Valley fill consists of yellow brown silty clays and gravels of the Cahokia Al-
SZ| T luvium, which in places is overlain by yellowish brown to light gray, clay-rich silty /oess.
C o Bedrock residuum forms talus in the uplands and on steep slopes. Alluvial fans are
* sandstone and gravel 0-15 B | shaped as low cones, composed of chert and limestone detritus in areas of notable
Z decrease in gradient.
fz' & 0 B Sandstone is a weakly lithified to lithified white, fine grained, well sorted quartz
é 5 s siltstone and shale lentils 0-120 C | arenite. This noncalcareous unit is cemented by silica, and in places, looks like
|l 5| 8 quartzite. No fossils were seen. Gravel is composed of rounded chert fragments ce-
== mented by iron oxides and silica. Contact at base is unconformable.
i
a C Sandstone, siltstone, and shale. Sandstone is a white to gray quartz arenite with
Z2 pink to brown stains; it is medium to coarse grained, poorly sorted, and contains
= 0-75 D | some rounded quartz pebbles. The unit is crossbedded, generally medium to thick
4 bedded, ripple marked, and in places, flaggy bedded with very little clay. Siltstone is
gray to dark gray; it occurs mainly as lenticular beds or lateral to flaggy sandstones;
= clay drapes or laminae are commonly found with rippled and flaser bedding; mica is
§ AN o 100 E commonly present. Ichnofossils in the siltstone are predominantly horizontal tubular
2 thin bedded [ —— burrows, Cochlichnus sp., and Lockeia sp. Load casts are common on the soles of
the sandstone beds overlying the shales. Shale, rare in this unit, is dark gray, hard,
i and fissile; it weathers platy.
® oolite beds
3 40 F | D Limestone is a light gray fossiliferous wackestone with crinoid fragments, Pen-
o tremites, Archimedes, and several brachiopod species. Bedding ranges from lami-
& nated to thick, but wavy and tabular surfaces are also present. The limestone can be
- ig 35-40 G gense;gt i; c;a:jely oolitinI:. Dark gray to light gray chert nodules are typically found in the
ais , a edded intervals.
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o |5 , / v // / 2 Z :E \?ar;.dstone‘ls acli whlctje quI?rtz ?rznlte tr:jat wgathers to Lan an? oh\[/;aﬂbrolwn; it |fs ve;y
Nl gl T 5 ine to fine grained and well sorted; sand grains are subangular; little clay is found.
% = g / // / / _ //// Rk i The unit is thick to thin bedded and flaggy in places; lateral accretion features are
%3 O | = % 7 Z % ////; common; oscillatory ripples with ladder-back ripples were observed. Ichnofossils
- . ik of repichnia (crawling traces) and horizontal tubular burrows were found. Small
. Nienng Firmestone 25005 W ?l I | amounts of siltstone and shale are present in bioturbated zones. This unit generally
o v forms a thick crossbedded bench of sandstone.
o 7% J | F Limestone is a dark gray, crinoidal wackestone that weathers light to medium
ke g gray. Oolitic grainstone and a yellowish gray marlstone with rugose corals-are pres-
. a0 &‘%@;\\ S ent. Shaley interbeds occur in places as thin to medium beds.
[o] R 3
[ofat o K G Sandstone is a tan to olive brown quartz arenite that is fine grained and well
sorted. Ichnofossils commonly found are Lockeia sp., Cochlichnus sp., and horizon-
tal tubular burrows, as convex hyporeliefs. The unit is shaley and silty in the basal
= = e i portion. Cross laminations and local scouring can be commonly observed.

: H Limestone is a light gray wackestone with lighter packstone facies.in the upper
portion. The unit is medium to thick bedded, argillaceous, and crinoidal; it is inter-
bedded with thin, dark gray shales. The fossils found are Archimedes sp., Pen-

4 : tremites sp., Pterotocrinus menardensis, Composita sp., spiriferids, and encrusting
“E’ - 45 75 M | bryozoans. Bioclasts are cross laminated in some beds. Lime mudstone alternates
= L ;24 with thin beds of packstone; laminated strata are also present.
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| Limestone consists of medium to dark gray packstones that alternate with wacke-
stones; the unit is thin bedded and contains brown nodular chert in places. A break at

the top of the unit is composed of calcareous, fissile shale.

J Sandstone is a white to tan, fine grained, well sorted, pure quartz arenite with

cross lamination and tabular bedding. Beds are thick to thin, ripple marked, and con-

tain ichnofossils (repichnia, Lockeia sp., and tubular burrows). A flaggy bedded, silty

facies primarily yields the burrowed horizons. Gray shale is also present as thin beds.

K Limestone is made up of dark gray, shaley, oolitic packstone and crinoidal wacke-
stones that are typically thin bedded. Shale partings are greenish gray, calcareous,
and platy; in places, they are poorly fossiliferous.

L Limestone and sandstone. Limestone is a light gray to tan wackestone that con-
tains some purple fossils. It is interbedded with green shales, oolitic grainstones, and
Q | crinoidal brachiopod packstones that contain a few red silicified crinoids and brach-
iopods. Sandstone is a tan to light gray, fine grained, and well sorted quartz arenite
that occurs as interbeds in the limestone. It is associated with some red and green
shales.

M Limestone is composed primarily of light gray, oolitic grainstones and packstones
with crossbedded bioclasts near the top of the unit. Platycrinites columnals are com-

mon. In its lower part, the unit is composed of lime mudstones and chert nodules,
along with brachiopod wackestones.

N Limestone is a light to tan brownish gray marlstone to fossiliferous wackestone.
R | Fossils commonly found are Phacops sp., rugose corals, Microcyclus discus (near
the base), and chonetid brachiopods. In places, the unit is medium bedded, soft, and
shaley to dense.

O Limestone consists of a medium gray, hard or dense grainstone to lime mudstone
that becomes finer grained toward the top of the unit; bedding is medium to thick. Fine
to medium sized grains of quartz sand were observed “floating” in lower and middle
parts. Fossils found in a crinoidal grainstone are fenestrate bryozoans, Autopora sp.,
Brevispirifer gregarius, chonetids, and stromatoporid heads.

P Sandstone is a white, pure quartz arenite with red stains; it is medium grained,
well rounded, and well sorted. This sandstone is cemented with calcite in places, but
is friable in others. Fossils present are Odontocephalus sp., spiriferids, Tentaculites
sp., Amphigenia curta, Pleurodictyum problematicum, and rugose corals.

Q Dense, white chert has red clay partings; some chert is stained red. Bedding in
the upper part of the unit is tabular to wavy and ranges from thin to thick. Micro-
crystalline silica is locally present. In the upper part, fossils are common, preserved

mainly as internal and external molds; fossils consist of Amphigenia curta, Eode-
vonaria sp., strophominids, spiriferids, Dalmanites pratteni, Acidaspis tuberculata,
Coronuda sp., Odontocephalus aegeria, Odontochile pratteni, Paciphacops cri-
stata, and graptolitds. Burrows are preserved in the chert, and borings are seen on
large brachiopod shells. Burrows, which are mainly vertical, have large cavities.

R Limestone is a white to light gray crinoidal grainstone to spiriferid wackestone that
weathers to bluish gray. It is medium to thick bedded and densely crystalline due to
the crinoids. White to light gray chert nodules were found in the middle part of the unit.

S Chertis an off-white to yellow, dense, thick bedded chert; it contains less tripoli,
T less clay, and fewer fossils than unit Q. Fossils of trilobites are rare. Horizontal bur-
rows are common; bedding is tabular. Some porous zones have a “popcorn” ap-
pearance. The unit is wavy bedded and becomes nodular at the base where it grades
into the unit below.

T Limestone is a light gray to yellowish gray lime mudstone that is argillaceous, thin
bedded, and cherty. The thin wavy beds contain clay-rich partings and dark gray nod-
ular cherts. Dolostones and dark purple gray shales are only locally present. Fossils
are sparse, although an acme zone of Zoophycos sp. occurs in the upper part of the
unit. Other fossils found are conularids, crinoids, brachiopods, and the trilobite Hun-
tonia placea. This unit becomes shalier and greener toward the base.
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* CRETACEOUS
STRUCTURAL GEOLOGY

The Mississippi River runs along the western border of the Wolf Lake Quad-
rangle in the southwesternmost part of Illinois. The west half of the quadrangle
in the Mississippi River Valley is covered by Cahokia Alluvium underlain by
glacial-fluvial sediments. The east half is bedrock uplands of late Silurian
through early Pennsylvanian age. Minor exposures of Cretaceous rocks are
also present. Alluvial fans of Quaternary age are common below the steep
cliffs of the La Rue Pine Hills. Regionally, the Paleozoic strata dip 2° to 4° east-
northeast.

The Ste. Genevieve Fault Zone, named by S. Weller and St. Clair (1928),
crosses the northeast corner of the quadrangle and trends to the northwest.
Lower Devonian rocks on the southwest are juxtaposed with upper Mississip-
pian rocks on the northeast side of the main fault. Stratigraphic offsets along
this fault range from 1,000 to 1,600 feet. Numerous subparallel and oblique
faults were observed as en echelon features along the main fault trend of the
Ste. Genevieve Fault Zone.

The master fault of the Ste. Genevieve Fault Zone is a high angle reverse
fault (Nelson and Lumm 1985). The master fault turns from a N45°W trend to a
nearly east-west trend beneath the alluvium. The main fault plane dips steeply
to the southwest. Most of the strata in the zone of deformation dip northeast at
6° to 77° on both sides of the fault. The zone of deformation is narrow along
the master fault. A short distance from this fault zone the strata return to a
regional dip.

Left lateral oblique movement is inferred to have occurred along the main
fault. Evidence for wrenching observed along the Ste. Genevieve Fault Zone is
that (1) the master fault is a high angle, laterally extensive, throughgoing fault;
(2) narrow bands of en echelon structural features have been mapped on the
north side of the main fault; (3) “scissor faults” are present on both sides of the
main fault trace; and (4) horizontal and oblique slickensides are present in
some exposures of the fault plane.

Warping due to compression occurs on both sides of the main fault. A broad,
asymmetrical, doubly plunging anticline named the Kings Ferry Anticline
trends perpendicular to the Ste. Genevieve Fault Zone in Sections 33 and 34,
T10S, R3W. The north limb of this anticline dips 23° to the north-northwest,
whereas the south limb dips 3° to 5° to the south-southeast. Smaller compres-
sional features are confined to upper Chesterian units on the north side of the
main fault. A small thrust fault involving the Palestine Sandstone was mapped
in the east half of Section 36, T10S, R3W; its trend is oblique (north-north-
west) to the main structure. In the Kinkaid Limestone in Sections 36 and 25,
T10S, R3W, is a small scale anticline en echelon to this thrust. High angle
normal and reverse faults with tens of feet of throw are also en echelon to the
master fault on the north side. One high angle fault antithetic to the main fault
zone is located in the western half of Section 1, T11S, R3W; it displays
reverse drag with unknown displacement occurring in the Clear Creek Chert.

Although the dominant structural style of the Ste. Genevieve Fault Zone
seems to have been reverse faulting, reactivation along the master fault may
have had an oblique slip component after late Chesterian time and before depo-
sition of the Caseyville rocks. This is suggested by the en echelon belt of folds
and faults restricted to formations above the Menard Limestone and below the
Caseyville Sandstone on the north side of the main fault. A core as well as
surface mapping in the adjacent Cobden Quadrangle show Chesterian rocks
lying between the Menard Limestone and the Caseyville Sandstone, and dip-
ping at moderate to steep angles. These observations suggest that the com-
pressional features may represent evidence of renewed movement along the
Ste. Genevieve Fault Zone some time after Kinkaid but before Caseyville
deposition.

ECONOMIC GEOLOGY

The primary mineral products of the Wolf Lake Quadrangle have come from
highly siliceous rocks of Lower Devonian age. Microcrystalline silica (tripoli)
extracted from the Clear Creek Chert in this area was formerly mined in the
southwest quarter of Section 35, T11S, R3W. An adit room and pillar mine un-
der a ridge in the W% NWV: NEV, Section 2, T12S, R3W, extending slightly
into Section 35, T11S, R3W, was abandoned more than 50 years ago (Berg and
Masters, in press). Novaculitic chert layers from the Grassy Knob and Clear
Creek Cherts have been mined and crushed for local use as road metal. A small
gravel operation currently obtains chert gravel from the alluvium of Hutchins
Creek at a couple of locations. Chert is quarried from the upper Bailey Lime-
stone and Grassy Knob Chert in the northeast quarter of Section 3, T12S, R3W,
for road gravel and local fill. Several exposures containing white microcrystal-
line silica were found in Section 35, T11S, R3W, in the center of the altered
zone of undifferentiated Lower Devonian chert. The Backbone Limestone may
have been silicified in this area (J. Weller and Ekblaw 1940) because more than
300 feet of chert or silicified beds were mapped with no intervening limestone.

Silicification seems to have been controlled by two main factors: faults that
probably served as conduits for hydrothermal fluids, and porosity and per-
meability prior to silicification. The Clear Creek Chert, Grassy Knob Chert,
and in some areas the Bailey Limestone were most affected by alteration,
whereas the relatively nonpermeable Backbone Limestone seems to have been
the most resistant to alteration.

The Backbone Limestone is a well developed crinoidal grainstone in places
and thus a potential source of high calcium limestone. It reaches up to 60 feet
thick in exposures and may be as much as 100 to 120 feet thick in the subsur-
face. The unit is well exposed in Sections 11, 12, 14, and 23, T11S, R3W. A
small abandoned quarry in the Backbone Limestone is located in the SEYa
NWVs SEY, Section 27, T10S, R3W. Nelson and Lumm (1985) found galena at
this location, which was mentioned as a lead prospect pit in old field notes of
the Illinois State Geological Survey (ISGS). A sample containing galena from
this limestone quarry is on display at the ISGS in the Industrial Minerals
Section.

Only two stratigraphic tests were drilled in this quadrangle. Hydrothermal
deposits may be hidden along the Ste. Genevieve Fault Zoné€, but more drilling
is needed to test this possibility. Most of the outcrop belt is heavily mantled
with loess.

Sand dredged from in-channel deposits of the Mississippi River (southwest
corner of the quadrangle) may be used as high quality construction sand in
portland cement. The floodplain of the Mississippi, which occupies the west
half of the quadrangle, contains silt and clay deposits that overlie 100 to 150
feet of gravelly sand. At present, there are no pits in the quadrangle. Where the
overlying fine grained material is thin enough to be economically stripped off,
however, the underlying gravelly sand could be excavated and used as con-
struction aggregate.

The only oil test in the quadrangle was the Mannellin No. 1 Baysinger well
in the southwest corner of Section 32, T10S, R3W. A sandy black limestone in
the Dutchtown Limestone interval had an odor of petroleum. The well pene-
trated 40 feet of the St. Peter Sandstone at a total depth of 2,255 feet.
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EXPLANATION

Alluvial deposits

Fan deposits

Unconformity

Cretaceous

Unconformity

Caseyville Formation

Unconformity

Kincaid Limestone

Degonia Sandstone

Clore Formation

Palestine Sandstone

Upper Chesterian
Kincaid, Degonia, Clore, and Palestine
(cross section only)

Menard and Vienna Limestones

Tar Springs Sandstone

Glen Dean Limestone

Lower Pope Group
undifferentiated

Valmeyeran undifferentiated

Valmeyeran and Kinderhookian
(cross section only)

New Albany Shale
(cross section only)

Lingle and Grand Tower Limestones
and large float blocks of
Dutch Creek Sandstone within areas of
undifferentiated Lower Devonian Chert

Unconformity

Clear Creek Chert

Backbone Limestone

Dbbs locally, areas of silicified Backbone Limestone
were identified by fossils within areas of
undifferentiated Lower Devonian Chert

Grassy Knob Chert

Lower Devonian Chert undifferentiated
(zone of alteration)

Bailey Limestone

Silurian and Ordovician
(cross section only)

LINE SYMBOLS: Dashed where
inferred; dotted where concealed

Contact

Fault: bar and ball on downthrown side

Reverse fault: triangle on upthrown side of fault
Anticline, plunging in both directions
Anticline, local

Line of cross section

SYMBOLS

Strike and dip of bedding: number
indicates degree of dip

Horizontal bedding

Vertical joinis with secondary joint direction
Horizontal slickensides

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

Chert quarry

Adit to abandoned silica mine

Large float blocks of Dutch Creek
Sandstone: pointer indicates direction
of origin

0Oil test hole, with ISGS county number

ISGS cored test hole, with ISGS county number

QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

DEVONIAN

SILURIAN

ORDOVICIAN



