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Front: Camel Rock (far left) and associated sandstone pinnacles, Garden of
the Gods Recreation Area, Shawnee National Forest, Saline County,
Illinois. Sandstone is of fluvial origin. Cut-and-fill structures, extensive
cross-bedding, and steeply dipping joints are conspicuous. (Pounds
Sandstone Member, Caseyville Formation)

Bask: Circular, suboval, and irregular Liesegang banding. These iron-oxiderich bands are believed to be the result of repeated uniform precipitation from colloidal suspension in porous and permeable sandstone.
About one-third actual size. (Pounds Sandstone Member, Caseyville
Formation)
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The lllinois Basin Coal Field has been studied by
geologists for more than 150 years. Due "E !long-term
and continuing studies of surface exposures and a large
amount of widely distributed subsurface data, the character of strata of the Pennsylvanian System throughout
most of the area of the lllinois Basin is probably as well
known as any comparable area in the world.
This field excursion will be devoted to examining
natural and man-made exposures which provide information on the depositional and structural history of
the lllinois Basin.

The following aspects of geology will be given
special consideration:
General characteristics of fluvial an
tation. Major segments of about 1,280 feet (366 m) of
rock strata, extending from the base of the Pennsylvanian System (Westphalian A) to the base of the
Modesto Formation (upper Westphalian D) will be
examined. Numerous sedimentary features and processes that give evidence of fluvial and deltaic sedimentation will be identified.
extent of channel-fill sandstones. Sandstones are generally recognized to be "the most variable and the most disruptive units within otherwise
relatively regular stratigraphic sequences'5n the Pennsylvanian of the liiinois Basin (Simon and Hopkins,
1966). The relationship of channel-fill and other sandstones to adjacent strata will be inspected at several
field trip stops.
General characteristic of Pennsylvanian cyclic sedimentation. Wanless and Weller (1932) proposed the
term "cyclothem" t o designate "a series of beds deposited during a single sedimentary cycle of the type
that prevailed during the Pennsylvanian Period." Opportunities will be provided during the trip to inspect
nearly complete cyclothems in the middle Pennsylvanian as described by Wanless and Weller, and the
more rudimentary cyclic deposition of units of the
lower Pennsylvanian. Their characteristics and origin
will be considered.
e positional environments of
ystern. Both very shallow
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water deposition (Zangerl and
deep water deposition (Heckel, 1977) have been proposed to explain the origin of t
shale wig! be accessible far close exmination at several
outcrops, and various sedimentary features will b e
identified.
emonstration of broad lateral continuity sf some
coals and other rock units in t
coals, underclays, and limeston
thin, are the most persistent laterai units of the Pennsylvanian System. Several coal and limestone beds have
ore or less continuoaasfy over a distance
miles ( 5 " 8 kkm). Opportunities will be
presented on the field trip to compare individual units
and stratigraphic successiot;s at widely separated exposures.

inches thick and is present almsst everywhere in the
lower portion of the No. 6 Coal in the lllinois Basin.
l t s origin has been the subject of debate for many
years. The "blue band" will b e observed at four widely
separated localities on the field trip.

m i dd l e Pennsylvanian (Desrnoinesian) time, more
marine transgressions occurred in the IlPinois Basin
than in the Appalachians, and more nesnmarine strata
were deposited here than in areas t o the west (Waniess,
1975, Part 1, p. 85). The occurrence of these marine
limestones, which will be observed at several localities,
further demonstrates the close associatisn of coals in
the lllinois Basin with marine environment and remarkably~ uniform regional cycles in which nearly
identical depositional environments extended without
interruption for thousands of square miles.

and strata directly overlying it will be observed at several stops on the field trip. Howard (this Guidebook,
part 2, pi. 34-43) suggests that the morphology of the
sub-Pennsylvanian surface is the pro
erosional and aggradational episodes, which may have

been caused by alternating humid and arid clinaates.

e containing white
tau A t some localities in western Kentucky and southern Indiana, basal
Pennsylvanian strata consist almost entirely of white
quartz pebbles in a ferruginous f ine-grained sandstone
matrix. The abundance of white quartz pebbles within
basal Pennsylvanian sandstone will be observed at several localities in the basin. The depositional history of
the sandstone and i t s similarity to the Millstone Grit of
England will be considered.
e gradual increase ike argillaceous
flakes with decreasing age of ciastig: rocks. This increase
suggests a gradual change in provenance of sediments in
middle and late Pennsylvanian time. Evidences of such
a change will be considered at several field trip stops.

balls occur in 17 coals a
Pliinois Basin Coal Field. An opportunity will be afforded at one or more stops on the field trip to obtain
coal ball samples.

ennsylvanian strati
Pennsylvanian rocks have a maximum thickness of
m) in Union County,
western Kentucky, where the thickest section occurs in
aben block downthrown more than 1,QO
m). Douglass (this Guidebook, part 2) has
fied Permian (Wolfcampian) strata in the uppermost
part of the graben block. Elsewhere in the lllinois
Basin, the maximum thickness of the Pennsylvanian
System i s slightly more than 2,s 8 feet (762 m). The
formations are generaily thickest in southeastern P llinois and western Kentucky. Some lower strata are
present only in the southern part of the basin and are
overlapped by younger formations in the north.
About 90 to 95 percent of the Pennsylvanian
System in the lllinois Basin consists of elastic rocks
(figure 2, Peppers and Popp, this u idebook, part 2).
Siltstone, shale, and underclay
nstitute about 40
percent of the lower part of the system and 65 t o 70
percent of the middle and upper parts.
particularly well developed in the low
they constitute about 6 percent of strata; in the middle and upper parts, they constitute only about 25
percent of the strata. Limestone is rare, but in some
areas constitutes as much as 5 to 10 percent of the
upper two-thirds of the system. Limestone is especially
common in the Bond Formation of lillinois, where

limestone members as much as 50 feet thick have been
recognized. Coal, one of the least abundant tiahic units
of the Pennsylvanian System, constitutes no more than
two percent of rock strata in most areas.
More than 500 units sf sandstone, si6tstone, shale,
limestone, coal, and clay are distinguishable in the
Pennsylvanian strata of the liiirnois
ness and great number of vertical c
indicate that changes in depositioria! environment were
ecause of the relativefy large number oh lithic
somewhat complex stratigraphic nomenclature
has developed (figs, 1 and 2), Although some cornmonality in nomenclatures exists between Illinois,
Indiana, and Kentucky, many different names have
c~
also been adopted ii-1 each state, M L ~ has
to establish equivalance of stratigraphic nomenciature
in each state.

ennsylvanian Systert? in the illinsis
asin were deposited in a subsiding trsrsgh open at i t s
southern margin and bat
uplifts to the north, east,
times, bordering structural features were at or below
depositional base level, and some lithic e m i t s were deposited without substantial interruption in an area
extending from Pennsylvania to Kansas (Wanless, 1935,
Part 8 , p. 72). The lllinois Basira was str

Many major structurai features of the Biiinois Basin
originated or experienced important growtlr and development during the Pennsylvanian Period. "The La Salk
Anticlinai Belt (fig. 1, which extends from 1-a Salk
County in northern Illinois to Lawrence
southeastern Bilirrcsis, a distance of more t h a
(320 km), was substantialiy uplifted prior to deposition of Pennsylvanian rocks. Much of the area of the
La Salle An.ticlinai Belt must have been a penirlsula or
archipelago during early ennsyivanian time, because
no Caseyvilie strata vvere deposited, and .the Abbott
and Spoon Formations are rnhach thinner there than
elsewhere. CIegg
ed that progressive
movement took pl
Pe13r1sylvaniantime,
anian strata occurred
and intensive uplift
lvanian or post-Penrisylvaniantime.
Monocl ine arm' associated Sakm
ines (fig. 3) extend along the western margin of the Fairfield
( 160 km).The monocline farms a hinge line separating
gently dipping strata t o the west from more steeply
dipping rocks at the margin of -the Fairfield
monodine has iocal structural relief sf abo
(I52m) at the Herrin (No. 6) Coal and more than
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Figure 1.

Generalized section of the Pennsylvanian in Illinois showing approximate vertical relations of the principal coals (after
Witliman et al., 1975) and approximate correlation of coals in Indiana (after Shaver et al., 1970) and in western Kentucky
(Peppers and Williamson, personal communicationl (from Harvey et al., 1979.)
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Basin Coal Field. (From Peppers a n d Popp, 1979. A d a p t e d f r o m Mosanke e t al., 1966, and Willman e t d., 1975.
p . 763-201.I
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Figure 3. Structural features of the liilinois Basin (from this Guidebook, part 2, p. 106).
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33

Kentucky Rlver Fault Systcnl

1,008 feet (304 m) in rocks of Chesterian (late Mississippian) age. The u Quoin Monocline did not develop
until after deposition of youngest Mississippian strata;
maximum growth appears to have occurred during
early and middle Pennsylvani
(fig. 3) is an eastThe Rough Creek Fault
alslts located near
trending belt of normal and
the southeastern margin of the $Ilinsis Basin. Regionally, the fault zone, together with the Cottage Grove
Fault System of southern Bllinois, divides the l llinc~is
Basin into two lobes: a northern basinal area, the Fairfield Basin, and a southern basinal area, the Moorman
Syncline. The southern basinal area i s disrupted near i t s
western end by the strongly faulted and mineralized
area of Hicks Dome and the Fluorspar Area Fault
Complex (fig. 3). Faults of the oug& Creek Fault
System are all post- ennsylvanian. The Moorman
Syncline to the south appears to have formed contemporaneously with faults of the
tern. Additional data concerning structural history of
the lllinois Basin are provided by Bushbach and Atherton (this Guidebook, part 2, p. 112-115).
structural features of the
ern part of the Illinois
se and Treworgy (this
Basin are presented by
Guidebook, part 2, p. 1 9 %

The first discovery of coai in the
reportedly was by "Joliet and Father Marquette in
3 by way of the
their voyage of exploration
. . some place beIllinois Valley and Chicago
tween the present cities of Utica and Ottawa'"
ment, 1929). The first substantial mining operation in
the lllinois Basin Coal Field began in Illinois before
1810 near Murphysboro in the Murphysboro Coal
Member of the Spoon Formatian. Early
mining began in western Kentucky in 1
Green River in Muhlenberg County. The first coal company to officially begin operations in Indiana was the
American Cannel Coal Company, which opened i t s first
mine in 1837.
Coal Field includes a tota! land
quare miles 11 16,500 krn2). It i s
km) long, measured in a northwesterly direction, and about 25
wide.
coals have been identified in the Pennsylvanian System of the Illinois Basin Coal Field. Most
of the coals are less than six feet thick and many are
considerably thinner. Most mining is from the Harrisburg (No. %) Coal Member of Illinois, (Indiana Springfield Coal Member (V), west Kentucky No. 9)and the
Werrin (No. 6) Coal of lllinois (western Kentucky No.
11 Coal), which are commonly 4 to 6 feet (1.2 to

imates have been completed for about
considered to be of minable
inches or 71 cm); a t least
coals have been mined commerciaily. Total resources
coal field including hypothetical and specual in beds greater than 14 inches (3%cm) thick
shott tons (Averitt, 197
fied resources (measured, indicated, and inferred) of
the aoal field are about 236 x 10' tons. The identified

free basis, and a systematic decrease in rank occurs
from the southeastern to the noflhwestern part of the
basin. An estimated x 10' tons of relatively Bow sulrves remain (US. Bureau sf Mines, 1974.
9979 there are about 36
in Coal Field that produce
iilion tons of coal, about 2
States production. About 60 percent of the
cod is surface mined, and the remainder is from deep
mines a t depths of less than 1,(SO
The largest surface mine no
Coal Fielid is the Lynnville Mine, Peabody Cod CornIndiana, which produced about
7. The largest underground mine
Mine, Peabody @oaf Company,
loeatod near Springfield, Illinois, which produced 2.
million tons of coal in 1977. Most coal mines in Illinois
produce in excess of 1 million tons per year, and mines
are more numerous and generally smaller in Bndiana
and Kentucky.
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armony, Indiana (overnight

Organizational day. New
stop).

P

STOP 1. New Har ony, Indiana.

DAY 1. New Harmony, lndiana, to French Lick,
Indiana.

I

Coal Company, Lynnville

d General W edractories .
Conglomerate Quarry.

STOP 3.

t

Overnight stop, F ench Lick-Sheraton Hotel.

DAY 2. French Lick,
tucky.
En route.
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iana, to Hawesville, Ken-

i

Mileage

0.0

Enter New Harmony, Indiana. Proceed to
Entry House of the New Harmony Inn; end of
route log for first half day of trip.

iana Geological Survey.

Harmonie was founded in 1818 by Father George
Rapp and his flock of about 700 members of the
Harmony Society, a group of Lutheran dissenters from
Wiirttemberg, Germany, via Pennsylvania. They believed that the second coming of Christ wouid occur
during their lifetimes and based their social and religious activities, including celibacy and communal
living, on the theory that they should subjugate all
personal desires to the good of their community. The
tangible results of their self-denial and industriousness
at Harmonie included 200 acres under cultivation; large
vineyards and orchards; a portable greenhouse for
raising oranges and lemons; four multi-storied brick

Sunday, May 27,l

eabody Coal Company, ynnville Mine, Eby
Pit.

STOP 3. Abandoned General
Conglomerate Quarry.

0.0

0.1

Board buses in front of the Entry House of
the New Harmony Inn and proceed west on
North Street. See figure IN-1 for a map of
today's route.
Intersection of North Main St. and North St.;

dormitories; a massive brick c urch; a large fortgranary; 126 brick, frame, or log homes; two distilleries; a brewery; woolen, cotton, hemp, and sawmills;
a mechanics' shop; a tanyard; and a shoe factory.
In 1825, Wapp, in order "c complete a divine plan,
moved the members of the Society back to Pennsylvania and sold the town to Roberd: Owen, a Welsh-born
industrialist, who renamed the town "New Harmony."
Owen in partnership with William Maclure, a geologist
and Scottish philanthropist, assembled a group of renowned teachers and scientists from Europe and
rnerica to help establish a conr~munalsociety in
armony based on education as the key to a new
better way of life. Included in this distinguished group
of scholars were Gerard Trosst, a Dutch geologist;
Charles-Alexandre Lesueur, an artist-naturalist; Thomas
Say, entomologist and conchologist; Samuel Chase,
entomoiogist; and Marie- uclos Fretageot, educator.
Although this experiment in a utopian society failed,
New Harmony contributed many "firsts" to American
culture: the first kindergarten; first infant school; first
trade school; first free library; first civic dramatic club;
first organized women's club; seat of the first two geological surveys of scientific significance conducted by
the United States government; and first headquarters
for geological surveys of Indiana.

turn left (south) on North Main St.
lntersection of Indiana Route 66 and 69 in
ny, Indiana; turn left
i s berift on the nearly
level surface of a low terrace of Wisconsinanage valley train sediments. This terrace is
slightly higher than the alluvial sediments of
the modern Wabash
ver floodplain located
about .2% mile 1.4 k ) north of this point.
Commercial sand and gravel deposits are
found in Wisconsinan valley train deposits
similar to these, but ground water and farming
are the principal economic uses associated
with these deposits.
Junction of Indiana

Figure IN-1.

Field trip route for Indiana, Day I , from New Harmony, Indiana t o French Lick, Indiana.
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left (northeast) on Indiana 6
n right (south) sid
lack River Consolidated Fierd disproduction is from sandanian and Mississippiar~

road for the next mile.
Good exposure of Wiscor-~sinan-age
loess in the
roadeut on t h e right (south) side of the road
as we leave the Wabash Wivev valley. During
the morning, our route will cross the Wabash
owland, a physiographic unit described by
Malott ( 1EX?). The low, rolling, bedroekcored hills are mantled by ioes
till, and are interspersed with
filled vaileys.
Oil weil t o left (north) is part
East Field discovered in 1943.
is from a sandstone
depth of 2,200 feet
Crops of the Shoal
basal member of th
2), are tocated approximately at bend in road.
The low hills which

Mattoon Formation

"n
E

Bond Formation
Shoal Creek Limestone Member

Dicksburg Hills Sandstone Member
Patoka Formation
ingleiteld Sandstone Member
West Franklin Limestone Member
Shelburn Formation

--

Danville Coal Member
Hvmera Coal Member
Providence Limestone Member
Dugger Format~on
Bucktown Coal Member
Alum Cave Limestone Member
Springfield Coal Member
Petersburg Formation

pied by glacial-age lakes. The silts, clays, and
sands which comprise the sediments deposited
in these lakes typically have poor bearing
capacity; slumping of cut banks in these
deposits is common, making them difficult
materials t o handle in the surface mining of
coals.
Cemetery on right (sout
Intersection of Indiana
the southwest edge u
turn left (north) on Indiana 68-165.
Crossing railroad tracks and entering Posey-

Survant Coal Member
Linton Formation

--

Seelvv~ileCoal Member
Holland Limestone Member
Staunton Formation
Perth Limestone Member
Buffalov~lleCoal IMernber
Br'azil Formation
Lower Block Coal Member
Lead Creek Limestone Member
Mariah Hill Coal Bed
Blue Creek Coal Member
Mansfield Formation
Pinnick Coal Member
St. Meinrad Coal Bed

Tobinsport Formation

-Branchville Forrnarion

in
w
I

Hardinsburg Formation

Chesterian and Valrneyeran ages at depths sf

5

the West Franklin Limestone Member, uppermost member of the he$burn Formation.

Figure ifd-2.

Ste. Genevieve Lirnesrone

Generalized cefurnnar section of southwestern
Indiana. (Modified from Gray, 1979.)

Entering Gibson County, which was organized
13 and named for General John
tary of Indiana Territcary from
oute 41 interchange with 1The Warrenton East il Field i s located t o the
left (north). This field was discovered in 1
and production is obtained from sandstones
and limestones sf Chesterian and Valmeyeran
ages.
tinue east on 8and named for Captain Jacob Warrick, who
was killed a t the Battle of Tippecanoe in the
War of 1812.
Crossing the trace of the Wabash and Erie
Canal: part of a statewide network of canals
that were main arteries of transportation in
the 1840s before railroads were extensively
developed in the State. These canals were
expensive to build and difficult to maintain.
ivision of the Wabash and Erie
Canal was particul arl y troubled
tenance problems, leading to i t s early clhpsin
in 18611.
The area to the right (souths
mined in the mid and late 19
Peabody Coal Company" Lyn
Danville Coal Member ( V I I ) and the Hymera
Coal Member ('dl), sf the Bugger Formation
(fig. IN-2), were bench mined at this location.
The spoil banks visible on the left (northeast)
mark an area where the anville and Hymera
Coal Members were mined in the early 1
by the Lynnville Mine. The Lynnville Mi
currently mining these and the Springfield
Coal Member ( V ) in four separate pits. The
t sf the Lynnville Mine is Iscated
ree miles south of here and has a
highwali about 3 miles (4.8 km) in length.
Area on both sides of the highvvay was mined
s as a part of the kynnviile
Mine. The Danville and Wymera Coal Members
were mined at this site.
Area to the right (south) was mined in the late
1950s by the Sunlight Coal Corporation. The
Danville and Hymera Coal Members were both
ute 61 interchange with I1-64 and proceed right (south) on Ind
The town of Ly nnville i s located about 0.25
mile (.4 km) north. Lynnville was platted in
1839 by John Lynn and
Entrance road t o the
pany's Lynnville Mine;
follow the mine entrance road to the mine
office.
Mine office of LynnvilPe Mine an right {north)
side of road; turn into the mine-office parking
lot. We will have a brief stop here to meet
Peabody Coal Company
lead us ts Stop 2, the Eby
Mine, where the Springfie
of the Petersburg Formation and the' lower
half of the Dugger Formation are exposed in
the highwall.
FIELD T R I P 9IROA.D LOG

Lynnviile Mine i s a good exan~pPeof a large, modern stirface-mining operation in the Illinois Basin. Almost 3.4 million Pons (3.1 x 10' MT) of washed coal
were produced from f o u r separate pits in '8977. More
t h a n 53 million cubic yards (4 -5 x 1o6 m3) of overburden have been removed, and
tares) have been affected since
4 million tons of cod have been
produced and approximately 9,
affected since the mine be

seven salaried management and support people are
employed in the simultaneous o eratian of the four
draglines with 30-cubic-yard
ate respectively in the two
2 Pit and the Dragline Pit,
4 m) of overburden from the
Danvilie and Hym
Coal Members (which locally are
Lower Millersburg Coals), as we!\
called the Upper a
a! between the two seams. These
as the: parting ma
coals are also produced from the hovel Pit Ithe central
Marion shovel with a
covers coal t o a max
he parting between the two seams i s
Bs in this pit. Raw
removed by srnalier leading sli
by 1CKnx-1trucks
coal from these three pits i s ha
to two separate prepara"6ictn plants. The fourth, and
sternmost, pit is the Eby Pit. This i s t h e pit you will
e observing during your visit at Lynnvilk Mine. Here a
Marion shovel with a 5-cubic-yard (50 m 3b
ingf ieid Goal iMernber ( V ) at a
feet I24 m). The raw cod i s
hauled by truck and rail to the central preparation
plant.
Land at Lynnville ine is reclaimed using twelve
dozers, four graders, and sixteen pars scrapers, The pan
scrapers are used primarily for removal and replacement of topsoil. Revegetation practices have changed
over the years, with areas mined early in the life of the
mine being reclaimed primarily to forest vegetation. In
mare recent years, vegetation has been primarily mixtures of grasses and legumes for hay and pasture use.

Most of the finished product a t Lynnville Mine is
shipped by rail to two electric..generating plants owned
and operated by Indianapolis Power and Light and
Southern lndiana Gas and Electric Go. A small portion
of the coal i s haused by truck to the Louisville Cement
Co. plant at Speed, Indiana.
The Springfield Coal Member of the Petersburg
Formation (fig. IN-2) averages 4 PQ 5 feet (1.2 ta
1.5 m) in thickness in this pit, which is about average
for the Springfield Coal in Indiana (Coal Group, 1939).
The overburden in the Eby Pit consists of the lower
Dugger Formation overlain by a few feet of illinaim
till. The Dugger Formation ranges in thickness from
t o 160 feet (26 to 49 rn) in Warrick County; hence,
about one-half to two-thirds of the Dugger can be seen
in the Eby Pit where the highwall stands a t its
maximum.
The Eby Pit lies about 1 t o 1.5 miles (1.6 to
2.4 km) north of a 1- to 2-mile wide belt where sediments of a distributary channel system mapped and
on Eggert (in preparation) partially or
completely replace the
though a more or less typical sequence of $ewer Dugger
rocks i s present in the Eby Pit area, anomalous gray
shale, gray sandy shale, and sandstone are present in
the lowest part of the ugger, often at the expense of
the black fissile shale which normally forms the basal
unit of the Dugger and the Alum Cave bi mestone Member. Numerous shale partings in the Springfield coal in
the Eby Pit area and just t o the south sf it also evidence the proximity of the contemporaneous bistributary system.
Drilling records in the E
area and close to i t
m) of black fissile
show an average of
shale directly overlying the Springfield Coal Member.
To the south and east of the pit area, however, gray
shale i s commonly present between the coal and the
black fissile shale.
The occurrence of the Alum Cave Limestone Member (fig. IN-2) is irregular in the Eby Pit area. Where
present, the Alum Cave directly overlies the black fissile shale or is separated from i t by a few feet of gray
shale. The Alum Cave i s finely crystalline, argillaceous
and silty, fossil iferous l imestone in sections near the
Eby Pit.
Drilling logs show that tine uclttown Coal Member (Vb) is present t o the north and east of the Eby
Pit. A black fissile shale a few feet above the Alum
Cave Limestone Member may represent the
Coal Member.
42.4
44.8

Reboard bus a t the main office of the Lynnville Mine and proceed east on the mine entrance road.
Intersection of rnine entrance road and Indiana Route 61; turn left (north) on Indiana 61.
oute 61 interchange with Interstate
64; turn right (east) on 8-64.

46.4

7.$

48.9

49.6

51.2

52.0

Good cross-sectional v i w oJi 5poiI banks ! e f t
after area mining of the Dansjriile and k-iyn-era
Coal Members tcs the right (south). This area
was mined in the late 1940s and early 1
inal-cut highwall where The Dai-avFiBe
ymera Coal Members vvere mined to the
r lg h t (south). interbedded si9 tstones and
shales of "che lower SheBburn Formation are
exposed in this highvvall.
Crossing north end of t h e
Corporation's S ~ n l
of the basal Sheibks
similar ta those swrr at mileage
nville and t-iy mera Cg~a!Members
area-mlnezf t s their crop line a t this point.
The Providence Limestone Member: of the
orn~ation(fig, iM-2) was quarried a t
a site about 'I -2 m i k s ( 1 -9 krn) south-ssuthwest of here. A section a t this quarry measured by Harold L. Deane recards 5.2 feel
(1.6 rn) of nledium-gray, fineDy crystalline,
massive limestone Enterbedded with dark-gray,
clastic, argi!laceous, very cherty !irnesrone.
Sp i r i f ero id brachiopmds, Tstradium, and
bryozoans were found.
Abandoned highwall of Old Bwr1 Coal Corno. 1 iViine, Lsg Creek Field. to the
(north). About 90 feel. 127 rn) of the
ger Formatian w a s removed here to mine
Springfield Coal Member. The area ts the

Log Creek FieEd for pwtwre and hay fields,
forest land, and row crops,
A resistant massive saa7dstc~neof t h e Daiigger
Formation can be seen in "te exposed portion
a!! "e the right (south);
of the final-cut
caicareow shale (A?UIPT~
the black f i s s i k
and s i l t s torte vvhicks
ssiw sandstone are
eve1 en the pi%.The
was rnir-zed here in
u rnse8.9 Caal CorpsrThe sandstone exposed in fk~eSinai-@eat highCoal Gorpore abandoned 1-eer~a~~seh
o. 13 P i t to the right (south) lies
S above the base of the
ugger Formation, according to a section
when this mine w a s active. The Bue:%c.%oawn
Vbj lies about 20 feet (6.1 m)
of the sandstone and i s undert (3 rn) of interbedded sandand shale, 1 to 1.5 feet ( . 3te,
as shale and dark gray argilcomprisivlg h e Alum Cave
Limestone Member, 2 Feet (-6n-r%of gray
shale, and 1 foot 6.3 rn) sf b&a& fissik shaie.
The Springfield Coal Mee~~ber
of 1
burg Formation is 3 feet I. rn) chick and i s a t
the base sf this section.
The sequence of emits of tl-sc Bower Dagger
Formation exposed En the final-cut highwall

i s similar to that exposed in highwall of the
o. 13 P i t at mileage 51.2, but here the
I Member is clearly visible about 15
m) above road level (fig. 1
e A1urr1 Gave Limestone Member i s
exposed at the base of this higklwali about 25
m) south of the road.
E crosses over 8-64.
line of the Survant Coal Member
(1'8/), uppermost member of the Linton
mation, is located in the hill north of Ithis point.
Crossing the approximate position of the crop
of the Seelyville Coal Member I$!!), uppermost member in the Staunton Formation and
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were already two towns with that name in the
state, the name was changed to
ert Dale Owen of ew Harmony, who
was congressman a t the time of the name

--

Figure IN-3.

Enter kincoin City.
Cross railroad tracks,
Junction of Indiana
right (south) on Ind
Lincoln Boyhood

L 5 MBR

Exposure of part of she Dugyer Formation
a t Day 7 , mileage 52.8.

pioneer spirit, and his hysical attributes-tall
and lanky but powerfrs body--attracted many
friends and carried hi rn through short-lived
careers as a rail splitter, flatboatman, store
keeper, postmaster, surveyor, and blacksmith.
A t twenty-one, he moved with
Illinois where he iater passed .f
exam through self s t
red psiitics, and in
i s rise t h r o ~ g h fie
urnble beginnings to greatness became a
iegend, which grew to almost mythical proportions after his death by an assassin's befliet
in 1885 during the second term of his presi-

A year later his father, Thomas, returned t o
Kentucky and married
widow with three children, who raised the
two Lincoln children along with her own and
who is credited with having a strong influence
on Abraham's Pife. His penchant for education
is remarkable considering that: both parents
were illiterate? and fsrrnd schs08ing was
scarcely available. His skills as a mimic and
story teller, h i s shrewd native intelligence and

FIELD T R I P 9IWOA

i s along the eastern edge of "the Wabash
Lowland.
Junction of Indiana
s 162 and 345; turn
left (west) on Indian

low hills ahead. The Buffaloville and unnamed
coals near the base of the
extensively mined siueftheast of Dale in the

Route 345; turn right (northeast) on U.S.
231.
Intersection of Indiana oute 62 and U.S.
231 in the center of Dale; continue north on
U.S. 231.
I-64 interchange with U.
north on U.S. 231.
Entering Dubois County;
and named for Toussaint Bubois, a French
soldier who fought with General William
Henry Harrison at the attle of Tippecanoe.
U.S. 231 crosses the approximate location of
the Buffaloville Coal Member crop at this
ridge ahead and ridges for the next
Huntingburg) are capped
eanton Formation.
n the right marks the Iscation where the Indian Treaty Line, surveyed
by Thomas Freeman in 18
the Treaty of Vincennes in
dent Thomas Jefferson, crosses the road. The
Treaty of Vincennes was signe
dian tribes and gave the United
disputed lands along the Wabash
Road to Holland, Indiana, on
north on U.S. 231. Holland was laid out in
1859 by Henry Kunm, who named the town
after his native land. Today Holland is noted
for i t s dairy products.
The section that i s considered the type
section of the Holland Limestone Member of
the Staunton Formation (fig. IN-2) i s located
about 4 miles (6.4 kmj west of this intersection. The chert, shale with limestone pebbles, and dense limestone which comprise the
Holland contain fusuiinids and ostracods,
which indicate a middle
The broad flat area ahead and to the left
(west) i s Illinoian and Wisconsinan lake sediments.
Sandstones of the basal razil or uppermost
Mansfield Formation crop out in the roadcut
to the right (east).
U.S. 231 lies at or slightly above the crop of
the Buffalovilie Coal Member of the Brazi!
Formation for the next
untingburg, Indiana; founded in
1839 by Joseph Geiger who named the town
Huntingdon, allegedly because he came here
to hunt before he had purchased the land. The
name was confused with Huntington in northern lndiana and was therefore changed to
- Huntingburg.
Center of Huntingburg; note the many oid
brick buildings in the downtown area. Clay
and shale in the upper raziil Formation have
long been used for bricks and pottery manufacture in the Huntingburg area. Clays are so

abundant and accessible "chat bT-snau?gJ of the
older houses and stores in the town were built
using bricks made and fired on %hesite.
intersection of In
231 in Huntingburg; csntinue north ran
231.
Abandoned beehive kilns of the Hurn tingburg
Brick Co. on the left.
Crossing onto floodplain of the Patoka

of commerce in this area. The Enlow Mill,
located on the Pataka W iver, was established
and used by early settlers from as far
ver, including the Lincoln
undance of hardwoods in
Dubois County and woodworking skiils of the
predominantly German sei:tkrs !maw be
basis of the furnittjre-manufacturii'~gin
in Jasper since the
Junction lndiana
231; bear right (east) on U,S, 23L-0ndEal-i;a56.
Junction Indiana Route 162 and U.S. 231
near the cen-ter of Jasper; turn l e f t (north) an
U.S. 231.
St. Joseph's Church on the left. The G P ' S U ~ B S ~
was constructed with sandstcane from the
Mansfield Formation quarried east of Jasper,
and native timbers, Construction began in
1887, and the church was c
1888. The styte of the church i s
the steeple, which was added
terned after the

boundary between
the east) and the
west). The Crawfo
sandstone cliffs, and many bedrock exposures
(Maiott, 1922).
Crossing the approximate Jucatisn of the
contact between the Mansf ield and Brazil Formations. The contact has been placed at the
base of the coal which lies in about the same
stratigraphic position as the Lower Block Coal
Member, the lowest member of the Brazil in
its type area near Brazil, bndiana, but t h e eorrelation with the Lower Biock coal is tentative. Exposures along US. 231 tor the next il
gootee) are the rocks in
n "E rrke right (east) i s a
division of Kimball Inlernakiol-ial, Ine., which
manufactures furniture, piarios, and electronic
organs.
U.S. 231 i s on a terrace of Illinoiai-m proglacial
lake sediments far the next 1.5 miles
(2.4 km). Dissection of this terrace can be
seen to the ieft (west and northwest),
he yeilowish-gray to moderately yeslowish-

brown sandstone that crops out in the roadcut
to the right (east) lies close to the top of the
Mansfield Formation. This sandstone, iike
many of the sandstones in the Mansfield, is
quite micaceous.
Buckingham's Base Line i s noted on the roadside historic marker on the right (east). This
primary east-west survey line was established
by Surveyor-General Jared Mansfield and run
by Surveyor Ebenemer Berckit-rgham, Jr., in
'1804. It intersects the Second Principal Meridian in Orange County at the "Pivot Point."
U.S. 231 follows the approximate route of the
"'Buffalo Trace" for the next 0.5 mile
(0.8 km). The Buffalo Trace was a path 10 to
20 feet (3 to 6 m) wide created by buffalo
herds that migrated from lllinois t o Kentucky
where they wintered over and returned to
Illinois along the same route in the spring.
Early settlers took advantage of the well-worn
trail, using i t for travel and commerce.
Junction of Indiana Route 56 and U.S. 231
on south edge of Waysville, B ndiana; continue
north on U.S. 231.
intersection in center of
Crossing the approximate position of the
Mariah Hill Coal Bed (Mansfield Forrnation)
at the bend in the road.
Exposures of the rocks of the Mansfield Formation that lie between the Blue
Member and the Mariah Will Coal
roadcuts on both sides (fig. IN-4).
the Blue Creek Coal Member i s exposed in the
ditch beside the driveway on the left (west)
side of the cut just before t
East Fork White River. The
highly variable in thiekn
hence, mining i s limited to small-scale operations where thickne
able. The Mariah Hill
in this roadcut, but i
lies at the top of the river bluff.
Cross East Fork of White River and enter
Martin Countyy.Martin ounty was organized
in 1820 and named for Major John P. Martin
of Newpor t, Kentucky.
Scattered exposures of fine-grained, ripplemarked sandstones of the upper Mansfield
in roadcuts for the
Exposure of Mansfield Formation sandstone
on left (west).
Excellent exposure of the Blue Creek Coal
Member and associated strata it7 the roadcut
to the right (east). The micaceous, wavybedded sandstones and shales that dominate
this exposure (fig. IN-5) are the typical lithologies of the upper Mansfield. Resistant,
ledge-forming sandstones, such as the one seen
near the top of this exposure, are often the
more prominent lithologies of the upper
Mansfield.
Exposure of the micaceous, wavy-bedded
sandy shales and ripple-marked sandstones of
the upper Mansfield Formation that overlie
the Bsue Creek Coal Member. A thin, organicrich bed about 12 feet (3.7 m) above road
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Exposure of p a r t of t h e Mansfield F o r m a t i o n
a t Day I , mileage 98.6.

Figure IN-4.
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Figure IN-5.

Exposure of p a r t of t h e Mansfield F o r m a t i o n
a t Day I , mileage 102.7.

level probably marks the position of an unnamed Mansfield coal which has a thickness of
1 foot (0.3 rn) in an abandoned mine about
1500 feet (457 m) southeast sf here.
Mine waste to the left probably marks the
position of an unnamed Mansfield coal below
the Blue Creek Coal Member.
The Blue Creek Coal Member and unnamed
coal in the Mansfield below the Blue Creek
have been surface mined recently to the left
(west).
Wavy-bedded sandstones and shales of the
Mansfield Formation above the BBue Creek
Coal Member exposed to the right (east).
Passing the East Fork Water Tank on the right
(east).
Exposures of thin, wavy-bedded sardstones
and shales of the upper Mansfield Formation
in the roadcut on the right (east).
Massive Mansfield Formation sandstone exposed in the roadcut on the right (east) at the
base of the hil!.
Enter the small settlement of Whitfield, Indiana. A t about this point, the route subtly reenters the glaciated part of the Wabash Lowland. The till, which i s BIlinoian in age, i s thin
and has little physiographic expression.
Outcroppings of upper Mansfield Formation
sandstones in roadcuts on both sides.
Junction of U.S. outes 58 and 231 on the
south edge of Loogootee; turn right (north)
on U.S. 50-U.S. 231.
continue straight
Junction of U.S.
the east edge of
tee; continue straight
(east) on U.S. 50.
For the remainder of the trip in Indiana,
the route wiii be deep in the rugged terrain of
the Crawford Upland. Local relief in this
region in most places is on the order of 300
feet (91 m). Hillslopes are steep, and there are
many cliffs and outcrops of sandstone and
limestone. Upland tracts are rather broad, and
commonly are upheld by sandstone rirnrock.
Valleys are narrow, but are rather deeply
filled, nevertheless, by Pleistocene and Holocene alluvium, outwash, and lake deposits.
The northern part of the Crawford Upland has been glaciated, but here the Bllinoian
glacial boundary, which i s about one mile
ahead, nearly coincides with the boundary
between the physiographic divisions.
Ma nsfield Formation sandstone from the
quarry to the left (north) was used as a glass
sand.
Cross the approximate location of the thalweg
of a valley in the pre-Pennsylvanian erosional
surface.
Upper Mansfield Formation sandstone, shale,
underclay, and weathered coal are exposed in
the roadcut on the left (north). The coal lies
in the approximate position of the Mariah Mill
Coal Bed.
Conglomeratic, planar cross-bedded, mediumto-coarse sandstone of the Mansfieid exposed
in cuts on both sides of the road.

milky quartz pebbies and granules lsccur in
the cross-bed laminae and between cross-bed
s e t s . S t r a t i g r a p h i c a l l y-8oimu saradstovaes
exposed south 0-6the bridge just ahead do not
Abandoned gravel pit to the left [north) exes a i d sandy shales
r slopes and thicker,
r ip p l e-marked sandstones Corm pi asjecting:
beds in the roadcut exposure of the Mansfield
Formation to the right (south). S8radstones in
this exposure are Fine -to medium grained and
micaceous, Shaie cl asts are le;seally abundant in
the thicker sandstone units, especially where
cut and fill has occurred.
Dark greenish-gray, micaceobas, silty shale with
siderite nodules overlain by cross-bedded
sandstone, a!! of the Mansfield Formation, are
exposed in cuts on bath sides of the road, The
base of this exposure lies about 20 feet
above an unnamed coal and 200 feet (
ase sf the Mansfield.
Wavy-bedded, micaceocns sandstones and
shales interbedd
ed sandstones c
osure to the left

estimated 5 feet (1.5 rn) abo
section depicted in figure INbove the base of the Ma
tone exposures on the

base of the Mansfield.
base of the exposure of Mansfield Formation
on the left brrorth), A thick sandstone with
cuts and fi B Y s, cross-bedded sandan intrafot.mationaI cerngkomerate
overlie the wavy-bedded uraiq and they, in
turn are overlain by a dark shale ara
bedded sandstone. The base of this: exposure
above the base of
stones of the basal
ation can be seen in "Ihe bluffs
the next 0.2 rniles

organic-rich, sandy
shale with sparse virrain bands overiies the
cross-bedded sandstone a t the base of the
Mansfield Formation exposure to the left
(north). The cross-bedded sandstone units at
the top of this exposerre Iscaily cut o u t t h e
organic shale and the gray sandy shale t h a t
base of this exposure: is apfeet (9 rn) above the base of
the Mansfield,
C r o ss-bedded sandstone 0f 9:
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0ck on the lef.8. Inhar~h),almost Ridden
es, i s a weathered res-rrnan-I; of Mansfiekd
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Limestone is exposed in the river bank about
a quarter of a mile e
ta the right (no~tkawest).
the right (west) issues from
ass-bedded and differentially
field Formation sandstone
exposed in t h e bilaff to the righr (west). A few
ebbks and granules are fourad in
Abandoned General Refractories pre
e left (east). See
a t mileage 122.8.
care Rill and abas~donedcourse of

sandstone can be seen in the roadcut and

~ L JLENTICULAR
'

SHALE

Figure IN-6.

Exposure of part of the Mansfield Formation
at Day 4 , mileage 14 5.4.
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Formation exposed to the left (north) lies
rn) above the base of the
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Teek Cut"; exposures of Mansfield
ormation are on both si
ses the approximate position of the Pinnick
Coal Member (fig. IN-2) just before entering

118.0
118.2

-4

Cross the approixirnate position of thalweg of
a valley in the Mississippian-Pennsylvanian
unconformity.
Entering city limits of Shoals, Indiana, named
far the shoals in the Eas
Figure IN-7.

Exposure ai- part of the Mansfield Formation
a t Day 5 , mileage 1 15.5.
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bluffs on both sides of $he road for the next
0.7 miles (1.1 km).
Pull into the driveway on t h e right (north)
side of lndiana Route 550. After disembarking from the buses, we will follow the
haulage road into the pit.
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T l i e General Refractories Company quarried
quartz pebble conglomerate from the Mansfield Formation here from 1955 to 1967 as a source of high
silica refractory materials. Although quartz pebbles are
widely distributed in basai Pennsylvanian beds, true
conglomerate like that exposed here i s rare.
Exposures of pebbly sandstone in the Mansfield
Formation form a line trending mrth-northeast toward
Indian Springs where Maiott (1931) mapped a deep
valley in the Mississippian-Pennsylvanianunconforrnity
surface. Malott traced these exposures southward as far
as Shoals and later ( 1WE, '1 951 ), located additional
exposures in western Lawrence County and as far east
as Buddha, about 20 miles (32 km) east-northeast of
here, He concluded that quartz pebbles in the Mansfield were characteristic of unconforrnity valley fills
and were wanting over -the upland areas of the unconformity surface. Later work (Siever, 1951; Potter and
Siever, 1956; Siever and Potter, I!X6), has shown that
the quartz pebble phase of the basai Pennsylvanian i s
not confined to unconformity valleys. This exposure
substantiates these observations. The base of the quarry is about 40 feet (12 m) above the urrconiorrnity
surface and lies above an upland on this surface (fig.
IN-9); hence, sedimentation here took place after the
unconformity valleys had been filled.
A channel sample from this quarry examined by
D. D. Carr and t. F. Wooney contained 96.4 percent
silica, which i s in accord with the regional orthoquartzitic composition of the basal Pennsylvanian
sediments observed by Siever and Potter (1956). Potter
and Siever (1956b, p. 328) postulated a north and
northeast source area of largely pre-existing sediments
for the Mansfield. Detailed measurements of cross-bed
orientations in the Mansfield just southeast of this s i t e
confirm a southwestward transport direction, and the
low variance in the measure indicates a Fluvial origin
(Sedimentation Seminar, 19
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Figure IN-8.

Exposure of part of the Mansfield Formation
at Day 1, mileage 1 17.1. (Adapted from Gray
et al., 1957, p. 17-18.)
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Leave Stop 3. Proceed eastward on lndiana
Route 550. Outcrops for the next few miles
are mostly cliff-forming sandstones belonging
t o the Mansfield Formation.
Junction of U.S. Route '150 and lndiana
Route 550; bear right (east) and follow U.S.

AREA ADAPTED FROM
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MARTIN COUNTY

Figure IN-9.

Generalized contour map of the Mississippian-Pennsylvanian unconforrni.ey surface in Martin County, Indiana.
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150. Hills on both sides of route are ur~derlaisi
by Mariah Wil! and Beee Creek Coaf Members
and an ~lnnamedc I somewhat lower in the
Mansfield Forw~ation.These coals were mined
in this vicinity for many years, primarily in
small drift mines, but also in smdl surface
operations. Because theit sulfur content i s
ufckti~on, %967),there has
been considerable recent interestiin them.
New surface mines have been opened in areas
to the south of t h e field trip route.
Highway begins descent into a valley underlain by rocks of the Chesterian Series, Mississippian System.
Highway begins descent into the valley of
Sams Creek. Hilltop is capped by about 88
feet (24 m) of sandstone in the basal part of

south to north in Indiana; thus, youngest
Mississippian rocks are Icnswn only from
soutlraern parts of the state, whereas 15
(241 km) north sf this
Formation rests on the
most of which i s Dev
1979).
~t (south) are, in descending
m) s f fine-grained sandstone
Formation, 15 feet (4.6 m)
of Beech Creek Limestone, and 15 feet
(4.6 m) of red-brown and gr
stone of the Eiwren Formatis
1957, p. 21 1.
Exposed on t h e right (south
(6-mf ledge ofsandstone be1
Sample Formation. Just dovvnstream from
bridge is a small spring and outcrop
eaver Bend Limestone (Gray, Jenkins,
and Weidman, 196
Cross Lost River.. Exposures on the hill ahead
include, on the left (north), 35 feet ( 1 1 m j of
Sample Formation overlain
carenite of the ReelsFeet (6-7 rn) sf sand-

and in cuts just ahead show 15
Beech Creek Limestone over7.3 rn) of sandstone of the Big
Clif-ty Formation (Gray and others, 1957, p.
22).
Exposure on left a t toot of hill is Pasli Limestone (fig. IN-21, !owes"cforrnatior~ in the
Chesterian Series of Indiana (Gray, Jenkins,
and Weidman, 196
Again, cross Lost River. This is the lower,
open-channel route of a f
that heads some 25 miles
point. After f&owirigfor 1
24 km) in a surface charinel over a rather

thickly soil-cavered par%~f $he Inn-iesaone piateau known as the Mitehe!! Plain, LosT River
sinks at several points aiorig irs open channel
into a subterranean charrnei tgy~kem~,
More sink
acity is needed a t high waxer tiean a t ism!;
thus a t high water the su:fas=e fisw extends
several rniZes dswnstream from the first OF
low-water rinks. Bduw jhe /owest active sink
is an abandoned dry-bed nearly 15 miles
(24 kmj long that connects the surface segnnels, which prim

Upland. Str-aight-line distance from the last
sink t o the rise rs about 4 miles (6.4 km).
Another prclmineni m e a si2c~r"h:distance upstream at Brangeviile, male 5 miles ( 8 kna)
northeast of -the field drip route a t this point,
segforms the head of the fower open-c%'aannel
ment of the stream but iactesal~yrepresents
ence with the East Fork of &rdk!i-te River below

I 34.4

channel.
Much of the undeel-ground drainage route
xplc-bred, triainiy by C, A. N1aEo'c.t
9, 1%D),whsse a;tudies of this
become classics of the
point of access to the
karst literature,
undergroured system i s a l a ~ g ekarst window
known as Wesley Chapel Gdf.
Highway Junction ah, the village sf Prospect;
turn right (south) on Irtdiana Rouke 56.
iver and enter West BadenFrench Lick, the old&tseand r-'~osk Famous
of the mineraf springs i n Indiana, derived i t s
name because some r e m h setelers nmr Vitacennes in the {ale 1 th century tried 8 0 devesop a salt deyasit ere near an animal lick.
The en kerprise was thwarted, howvever, by
Indian inhabitants of the region, mainly
considered the
ankeshawvlus, ~ i k o
ring a source sf healing water,
The healing aspect of the vvaew 1s open t~
question, but i ~ major
s
sodium cltloride and
calcium sulfate and natnor sodium and magnesium sasDfales and calcium caabaaaare produce a purgative t h a t i s ~diue>uestioned.The
water i s derived from solution sf evaporite
beds, mainly gypsurr.~,in tt;e iower St. Louis
mestone (fig. IN-2) about 250 feet (76.2 m)
Iovv the surface and is ied lo the surface
through solurron-eniarged joints in St. Louis,
Ste. Genevieve, and Pa08i Iimest~~fles.
The first commercial hotel vvas k i l t near
rings" in in 836; the water soon became known for ius medicifma! value and attracted the in firm from t h r o u g h o u t t
sister resort was developed at Mile
amed that became i l was 1 m i k
north of French Lick, but the name
of the town was soon charrged ro West Baden
for the famous spa in Gersnany. During the

heyday of the spas, from about 18
as many as twelve passenger tr
pulled into French Lick and West
connections in Chicago, Cincinnati, BndianapSt. Louis. Both hotels,
n 700 rooms, were conat West Baden, const
a previous structure
heralded as the "eighth wonder of the world'"
because i t s central structure is a steel and glass
feet ( 6 %m) in diameter, unsupept along its perimeter, About
1915, with the advent of the automobile and
modern roads, improved medical care, and
change in people's recreational inte
popularity of the spas declined. In
hotel a t West Baden was given t s Jesuits, who
removed much of the ornamentation and

En route.
Leave French Lick-Sheraton Hotel; turn left
(north) onto lndiana Route 5
for a map of today's route.
rn right (east) onto Indiana
Exposures on left (eas
next roadcut ahead are
and shale of the under
(fig. IN-2). Soluticsia-enlargedjoints are prominent in the limestone.
Exposures on left (east) side of road and in
stream and roadcuts ahead are sandstone of
the Big Clifty Formation and underlying
Beech Creek Limestone.
i s developed on
mation.
Cross Painter Creek arm of Patoka Reservoir.
Structure to left i s boat launching ramp. Animals elsewhere known as cougars, pumas, or
mountain lions (Feli's concolor) are called
"'paintersl"panthers)
in this area. Whether
any actually inhabit the area today i s questionable, but sightings are occasionally reported.
Tiilery Hill i s capped by
fossi8iferous gray shale that
thinly interlaminated with ripple-strat if ied
fine-grained sandstone. These rocks belong to
prings Formation of late
age (Gray, 1979).
Exposure on left (east) side of rcsa
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operated a college until 1987. The buiiding
was then acquired by N o r t h \ ~ s o dInstitute, a
two-year private school ~ O \ Nspeciaiizing in
hotel and restauralat management.
The Frezxk Lick Hotel was acquired in
I957 by the Sheraton organization. The cornrtakerr extensive remodeling
on, but during your stay you
will see glimpses of Ccgrmer grandeur and learn
about Former eustonss. In the past, guests
ring each morning, drink a
atzr before breakfast, and
take a brisk constitutional along one of the
many sawdust paths. That option, without the
sawdust, is s t i f ! available to you today, but
remember, there is truth in the words: "if
nature woiirlt, PI re to vwiEI."
French kick-Sheraton Hotel on right; end of
route log for second day" trip,

Limestone and overlying shale and sandstone
dinsburg Formation.
ures in roadcuts are of Haney Limestone; shale interbeds are abundant in lower
part of formation.
eservoir, newly completed by
the 14.S. Army Corps of Enginqers to control
nd to maintain Bow flows on the
e t j t sat vage archaeological
sites within the ares
reservoir, carried out by the Glenn
Laborataries of Indiana University with
provided by the Corps of Engineers, have revealed an occupational history of the area extime of most intensive seeupation extends
.C.and is classified
aic; a t that time the peoples of
this area were hunters and gatherers and most
of the sites were occupied seasonally, primarily for nut gathering. Among the identified sources of flint art
Holland Limestone M
78.9).
Exposures to left (east) of read and in cut
ahead are shale and sandstone of !-Bardinsburg
Formation.
Exposures in cuts on both sides of road near
top of hill are shaly rippfe-stratified sandstone of Tar Springs Formation.
Exposure high in cut tca left (east) of road is
Glen Dean Limestone.
To left (east) i s a large limestone quarry operated by Mwlzer Crushed Stme
n pit in 24 feet
section here is given in Gray and others, "$57,

Figure IN-18.

Field trip route fro Bndiana, Day 2 , from French Lick, Indiana, to entry into Kentucky via Lincoln Trail Bridge a t
Cannclton, Indiana.

f . Quarrying was then extended
undergrolar7d to the east; finalsy, a "fennel was
completed throesgh the hill, and open pit operations were begun on the other. side. Quarryresent is by both surface
methbads, and in b ~ the
~ h
m y hirj-sesrones of the
ries. Crushed storre i s shipped mainly westward into parts (:sf Iz~diana t
ficien-t iiin~estoneresources,
Expasures of Glen ean Limestone rnay
een low on valley wdls for the next mile
g field trip route.
dcut a t right (west) exposes 46 Feet
) of sandstone and shale of k
ormatiara (Gray and others,
Junction with iindiavra Route 64; turn right
(west) and follow Indiana '145. Scattered exeld trip route for next 4 miles
ainly sandstones of the Mans-

fathers, reafiizing that a clever name could
bring fame followed by industrial and urban
growth, coined the name.
ren l e f t (so~ith)following

Figure 1N-1I .

irdseye. Goad veew ahead --a Birdseye
v i ew, perhaps?-of typical 2a:rpogrraphy of
Crawford Upland.
Near bottom of hill, route passes onto sandstones and shales of Buffalo 'tiBladSow Group
i g . IN-2); expasurcs far next 6 miles
i!! on hEIP a t left
east) exposes shafes and thin lisnestones of
Buffalo Wallow Group.
right (west) on ilr~diana

low Group.
Low ridge ta right (north) i s capped by sandstone of Mansfield Fr~rrp-satiturl,
Exposures to right ( w e s t ) of road here and in
ead are sandstone and shale in
lowermost part of Mansfie1
Enter viliage sf St- Meinrad.
Turn left (south) on Rndiana Rokree 545.
Ahead and e
ta the righr (wesf) are b t ~ i l
St. Meinrad Archabbey and Seminary,
dictine estabiishavent fcsurrded in '1
Swiss emigrants. "Fhere are about f 76 w w - 1
including both priests and brothers, and 4
students, most of vvhorn entw t h e priesthood.
The abbey church a t ahe noi-Ih eild aF the
main building casn-rmpkie was cae~smenced in
1898 (fig. IN-11). Like most a%the other
h i Id ings, it i s ccrnstrcrcted of native sandstone
from the Mansfield Formation. For marry

St. Meinrad Archabbey Church built from Mansfieid sandstones between 1898 and 3 $37. (From earr and illatfield,
1975.2
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years the abbey operated i t s own stone quarry
and mill, and St. Meinrad sandstone was
shipped as far as Chicago and Cleveland. Major
uses were for residential ashlar Cacin
dimension stone in church buildings and related structures. or many years the abbey
also operated i t s own coal mine.
Abandoned drift mine workings behind barn
an right (west) are i
ber (Hutchison, 1
passes through low
Crawford Upland. Scattered exposures for the
remainder of the route in e
la
sandstones and shales of the Mansfield Formation.
Village of Fulda, named for the cathedral
town in Germany. Many areas in southvvestern
Indiana were settled by Germans arid Swiss.
At crest of hill, now mostly covered a t left
(east) of road i s upper ed of the Lead Creek
Limestone Member of Mansfield Formation
(fig. IN-2). Ostracsd fauna of this member
indicates a late Ivsrrowan a
Smith, 1974).
Cross Anderssn River. Terraces are underlain
tly ca!careous silt) as much
thick and probably entirely
Wisconsinan, latest PBeis~0ene) in age.
Enter village of Troy, ne of the earliest river
towns on this pa
was the seat of g
from 1815to 181
a t this place was a pottery that pro
stoneware from local day. According t o
(1859, p. 49) -fo
brought from Staffordshire ts man this enterprise, but it was not successiuI and was soon
abandoned.
Turn left (east) onto Indiana
Ohio River is to right (south). To left of road
are exposed lenticular sands
of the Mansfield Formation
feet (37 rn) in thickness and including two
thin and discontinucpcas coal mem
Blue Creek (in two beds with a I-foo
shale parting, near road level a t crest
and Mariah Hifl (about 5 feet [I5m] higher). A t top of exposure i s a 19-foot (5.
bed of fossiliferous sandy iron ore that apparently represents the Lead Creek Limestone
Member.
To left (north), roadcut exposes more than 5
feet (15 rn) of M O S ~ !ripple-stratified
~
inte
laminated sandstone and shale of the Mansfield Formation.
Cuts on both sides of road expose about75
feet (23 m) of sandstone, mtidstone, and gray
carbonaceous shale of the Mansfield Formation. The coal member mast extens
mined in this area i s the St. Meinrad
lat a t the Bevel o
Member, which I
valley floor some

66 through town.
Turn left a t traffic light.

53.8

ht, Founded by the
Turn r i g h i a t tmff
t y irr W5Xi8,Tell City
Swiss Colonization
is named for the legendary Swiss hers of indeI!. The satiety purchased
acres OF Sand fo

St. IWeinrad Coal Member and is O to 2 feet (
wha"rhieker,

this csa! and a lower one have
ierous small drifts. From a
io River just ss~hthwe/.es"sf
coal known rss be mined in
Indiana was taken Eu 8812. If ~ v a stake

curiosity i s not known; for many years, river% because there was an
and that rizre~~.~.aer~
believed

thereafter the town sf Canpaelto12was platted.
Caal was offered to prospective industries a t 1
cent per bushel. tower^ sf t

river trade generally, if was nearer csrnrnercialby sr~ecessfuf, although rhe building continued in use untij '1965. "Tkw cotton
church (on the !eft a t -traffic light), a
of the older residences are built sf lo
stone from the Mansfield Formation, each

Coal Co, in the hills northeast of Canr~eiton,
and most csP it from t h e St. Ii4einrad Coal
Member, also known locally as the Lower
Canneiton coal (Hu.tcirisorr, 9 87'1 1. Though
this productiol~may seem small by today's
standards, it is Earge for c
Formation; it also should
a7earlgi all o-%this was re
small underground mines

were mostly 2 to 4 feet (.6 to 1.2 m) thick.
No mines are currently operating in the area.
Cannelton's main industry today i s a
sewer-tile factory. Until 1957 this plant used
clay from the lower part of the Mansfield
Formation taken from drift mines in the nearby hills; clay now is brought across the river
from surface mines in
Entry to toll bridge; continue ahead can Indiand Locks. Completed in
Corps of Engineers,
these structures control the flow of and facilitate navigation on this part of the Ohio River,
the most heavily travelled waterway in the
world. The locks are 11 feet (34 m) wide and
608 and 1200 feet (1 3 and 366 m) long;
they were designed to handle the largest practicable tows in one locking operation. This
structure with i t s 25-foot (7.6-m) lift replaces
three older structures upstream, and it is now
possible for tows to travel from this lock 115
river miles (185 km) upstream to Louisville,
Kentucky, without passing through another
Bock.
The locks are founded on limestone near
the middle of the Buffalo Wallow Group (fig.
IN-2); the dam is foun ed partly on bedrock
and partly on outwask and and gravel of the
valley fill, because bedrock is deeper a t the far
end of the dam than a t the near end. A measured section at this place (Gray, I9791 is
presented in figure IN-12.
) on access road; ascend hill
past exposures of sandstones and shales of the
Mansfieid Formation.
Rest stop. Turn left (east) and park in parking
lot; proceed ahead (south) on foot t o the
overlook platform.
Leave rest stop. Proceed west down steep hill
past exposures of sandstones and shales of the
Mansfield Formation.
Turn right (west) onto lndiana Route 66.
Turn Deft (south) onto lndiana Route 237;
approach to Lincoln Trail
Cross Ohio River and e
hope you enjoyed lndiana

. Army
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Figure IN-42. Cannelton Locks Section: S% Sec. 14, T. 7 S., R. 3 W., Perry County (Cannelton Quadrangle). Summarized from
more detailed descriptions and measurements alongside and in excavations for locks, May 1964, by Henry H. Gray
and Harold C. Hutchison. l o p of section 615 feet (190 m ) altitude.

Description

Thickness
Feet
(Meters)
PENNSYLVANIAN SYSTEM

Mansfield Formation-21 7 f t (66.2 m ) exposed
Sandstone and sandy shale, in part poorly exposed or covered, to top of hill at overlook platform
Coal, mined, thickness estimated
Sandstone and sandy shale; thin coaly shale at base
Shale, very thinly interstratified with fine-grained sandstone, medium gray; mica flakes scattered on parting surfaces
Sandstone, light yellow-brown; fine grained, well sorted; principally quartz, with some quartzcrystal grain overgrowths
Sandstone, in part shaly, light yellow-brown; prominent wavy stratification, parting surfaces conspicuously ripple-marked;
grades upward into shaly mudstone with wormy markings abundant on parting surfaces
Sandstone, light yellow-brown; medium sets of thin crossstrata; scattered plant fossils and numerous lenses up t o 1 foot
(0.3 m) thick of conglomerate made up principally of quartz pebbles; base obviously disconformable and as much as 10 f t
(3 m ) higher to 25 f t (8.5 m) lower in various parts of long exposure; thickness of unit varies accordingly
MlSSlSSlPPlAN SYSTEM
Buffalo Wallow Group-100.4 f t (30.6 m ) exposed
Tobinsport Formation-6 3 f t (18.7 rn)
Clay, red-brown; soft, probably the residuum of a limestone bed
Shale, medium olive-gray
Siltstone, calcareous, yellow-brown; probably the residuum of a silty limestone bed
Mudstone, shaly at top, medium gray t o medium olive-gray
Siltstone, light yellowbrown
Shale and mudstone, medium gray to green-gray; thin ironstone bed near middle
Limestone, shaly, yellow-brown; in two beds with thinly stratified gray shale between; abundantly fossiliferous
Shale, medium gray; thin bed of abundantly fossiliferous limestone near middle
Shale, silty, medium gray; four thin beds of fossiliferous calcareous siltstone near top

Branchville Formation-39.1 f t (1 1.9 m) exposed
Limestone, micritic, medium gray; slightly shaly at base and near top; includes 2 thin beds of gray very fossiliferous shale
Shale, slightly silty, medium gray; sparingly fossiliferous
Limestone, micritic, medium gray; sparingly fossiliferous; in two beds separated by a thin bed of browngray silty shale
with abundant and varied fossils
Mudstone, graygreen; at top grades into browngray silty shale
Limestone, silty, green-gray; wavy stratification and abundant green clay chips; grades downward into calcareous siltstone
Shale, silty, gray; in middle part contains lenses and one thin bed of micritic limestone
Limestone, micritic and slightly silty, green-gray; in three beds separated by two beds of dark greengray shale
Mudstone and shale, silty, gray in lower part to green-gray in upper part; thin pelecypod-bearingzone at lower contact
Shale, silty, green-gray; coaly streaks near top; and at top is 0.2 f t (0.06 m ) of bony coal with lenses of pyrite
Water t o base of excavation-5.6 f t (1.7 m)
Rocks exposed t o left (north) of road constitute the upper 200 feet of the above section; lowermost Pennsylvanian
rocks and all Mississippian rocks are no longer exposed.

Monday, May 28, 1979
DAY 2. Hawesville, Kentucky, 'to Rough River State
Resort Park.
STOP 1. Western Kentucky Parkway, Lower
Pennsylvanian paleoslump and Pennsyl vanian-Mississipp
an interfluvial (upla

\

STOP 2. Nolin D

p, Rough River State Resort

Tuesday, May 29, 1979
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D A Y 3. Rough River State Resort Park t o Kentucky
Dam Village State Resort Park.
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STOP 3. Homestead Mine.
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STOP 4. Clear Run horst o f Rough Creek
Fault System-Green
River Parkway-Milepost 53.
Overnight stop, Henry Ward Inn, Kentucky
Dam Village State Resort Park.
Wednesday, May 30, 1979
D A Y 4. En route, Kentucky Dam Village State Resort
Park to Cave in Rock Ferry, i n c l d i n g western
Kentucky Fluorspar District.
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STOP 1. Western Kentucky

(upland) locality.
nsville pafeovalley and
rock Conglomerate in

Overnight stop, Lodge,
This portion of the field trip will traverse the
southeastern perimeter of the Illinois Basin, along and
near the Mississippian-Pennsylvanian boundary (fig.
KY-1). Exposed Carboniferous rocks are predominantly sandstones and shales of the Caseyville Forrnation (Early Pennsylvanian) and sandstones, shales, and
limestones of Chesterian age (Late Mississippian).
Rocks of Chesterian age form the uppermoststrata of
the Mississippian System in Kentucky. Alternating clastic and carbonate units characterize the Chester sequence. Units visible on this part of the trip range from
the Big Clifty Sandstone upward to the Kinkaid Limestone (fig. KY-2). Older units are recognized on outcrop to the east and in subsurface sections.
The boundary between Pennsylvanian and Mississippian rocks in this area is uneven, largely because of
channels on the pre-Pennsylvanian surface. Basal Pennsylvanian rocks rest on different units of Chesterian
age. Some aspects of this relationship will be pointed
out at Kentucky Stops 1 and 2.
For many years surface and subsurface stratigraphers have recognized the widespread distribution and
great lateral persistence of Chesterian units around and
across the Illinois Basin. Excellent outcrop exposures
along the eastern, southern, and western margins and
thousands of subsurface records derived from oil-field
exploration activities have permitted detailed correlations throughout the basin area and a better understanding of the Mississippian-Pennsylvanian relationships. Upper Mississippian rock units identified in an
earlier part of the field trip in southern lndiana will be
recognized not on1y immediate1y across the Ohio River
in Kentucky but also on south to Nolin Dam. By contrast, the lithic units of the Caseyville Formation show
great variation and inconsistent lateral extent.

The base of the Caseyville Formation i s below
drainage level (below 358 feet [ I 09 m] ) at Hawesville
and is approximately 6 0 feet (207 m) from Cloverport, approximatley 7.5 miles (12 km) t o the southeast. The difference in altitudes is due in part to
an erosional pre-Pennsylvanian surface, in part t o a
fault (upthrown on the east) between Indian Lake and
Shafer Hilt, and in part to the normal westerly regional
dip of the rock strata systems.
The topography of the area to be covered on this
part of the trip is hilly to rolling. Cliff-forming sandstones of the Caseyville and Tar Springs Formations
contribute t o the rugged features of the topography.
Locally, resistant Late Mississippian sandstones form
benches or tablelands. Normal pool elevation o f the
Qhio River a t Hawesville is 358 feet (109 m) above sea
level; the adjacent uplands are almost 300 feet (91 m)
higher. The highest points along the route are the
sandstone-capped hills and ridges which may attain
elevations in excess of 800 or 900 feet (244-274 m).
Some are capped with Caseyville conglomeratic sandstone and represent erosional remnants of the Pennsylvanian escarpment several miles to the west.
From the earliest settlement of this area, the fossil
fuels-coal, oil, and natural gas-have played an important part in the economic development of this part of
Kentucky. The first report of the Kentucky Geological
Survey (Owen, 1856) includes references t o coal and
coal mining in the vicinity of Hawesville. Chisholm
( 1 931, p. 235) reported that mines were active as early
as 1837. One of the best known early coal mines was in
the Breckinridge cannel coal. Some of the early production was for the manufacture of "coal oil," a
product replaced by the discovery of petroleum.
Mileage
0.0
Hawesville, Kentucky, at the south' end of
Lincoln Trail Bridge over the Ohio River. Proceed east on U.S. Route 60. Sandstone of the
Caseyville Formation is present in bluffs
around the community. It was quarried here
a t one time for foundations, retaining walls,
and miscellaneous uses.
2.2
Lookout above the Qhio River, U.S. 60, east
of Hawesville.
2.8
Lookout above the Ohio River, U.S. 60, east
of Hawesville. The Cannelton lock and dam is
clearly visible from this point.
3.3
Case y ville conglomeratic sandstone (basal
Pennsylvanian) in roadcut.
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stone is sometimes petro[iferous.
Enter Cloverport.
was once an important
ning as early as 1798,
ucky tobacco and other
goods down the Ohio and Mississippi Rivers to
New Orleans. Abraham Lincoln, then a boy of
seven, with the rest of his family crossed the
Ohio River on a log-raft ferry near here in
1816 enroute to the new family home in
and Kentucky Route 105 in
Cloverport. Turn right (south) on Kentucky
105.
Tar Springs Sandstone in roadcut immediately
south of the raiiroad crossing.
Glen Dean Limestone (Late Mississippian) on
lieft.
Glen Dean Limestone in bluff on right.
Junction Kentucky Routes 105 and 992.
Junction Kentucky '105 and 992; continue
south on 105.
Glen Dean Limestone on right; the top of the
hill is capped with sandstone of Pennsylvanian
age.
Vienna Limestone (bate Mississippian) on
right.
Junction Kentucky
s 105 and 261 at
McQuady; continue
es I85 and 108.
km) south of this
ith Pennsylvanian sandstone. The field trip route for the next 50
km) skirts the Pennsylvanian border
of the Western Kentucky part of the Illinois
Junction Kentu

outes 79 and 105; turn

g Sandstone and Haney
Limestone (both Late Mississippian).
Glen Dean Limestone in roadcut a t top of hill.
Sand Knob, a Pennsylvanian outlier, i s ap.2 mile ( - 3km) west of the highway (fig. KY-5).

Figure KY-2.

Generalized geologic column showing stratigraphic units along the route o f the second
day o f the trip.

Bluff of Caseyville conglomeratic sandstone
(fig. KY-3).
About 5 miles (8 km) south are abandoned works into the Breckinridge cannel coal
which during the past century attained some
prominence as a coal-oil feedstock.
A one-half-ton block of this coal i s on
display in the rotunda of the U.S. Geological
Survey building in Reston, Virginia.
Bluff of Caseyville conglomeratic sandstone
in Shafer Hill north of highway.
Exposures of Tar Springs Sandstone (Late
Mississippian) on both sides of the highway. It
is a gray to tan, massive, fine-grained sandstone. In this area, the basal part of the sand-

Figure KY-3.

Bluff of cross-bedded and honeycombed
Caseyville conglomeratic sandstone, U.S.
Route 60, east o f Hawesville, Kentucky. The
low topographic position of the Caseyville
at this point i s due t o channeling and faulting.
(Photograph from McGrain and others, 1970,
fig. 17.)
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The highest point is 832 f e e t 1254 m ) above sea level. T h e oiatller 15 situated cpa;~
:a:c!rria ti.:[\ 5 nrilcs (8kmE east of
t h e Pennsylvanian outcrop. The base of the Caseyville i5 a t zhe approxirnc;ee pasltlorr o t t h e \fdai$e:*;buig Sandstone.

Rough River Dam. Hardinsburg Sawdstol-~eis
exposed in roadcut a t north end of darn.
Haney Limestone and ig Clifty Sandstor~e
(both Late Mississippia are exposed in t k ~
valley below the dam. The spillway cut also
exposes Hardinsburg Sands tone,
Entrance, on left, -to ough Rives State Werstinue on I<en%uckyRoute 79,
entzscky Routes 79 and 736:
e exposed in roadcut.
Cross Locust Hill fault zone (fault not visible
on highway).
Junction Kentucky csutes 54 and 79 at Short
Creek; continue south on 7
Sandstone exposed in bed of S
Cross Rough Creek fault zone.
inactive quarries in Kinkaid Limestone ( L a t e
Mississippian) on right.
Junction Kentucky oute 79 and US. Rocafe
62 in Caneyville; continue scleithwest on Kentucky 79.
Western Kentucky arltway overpass. Enter
anian beds, vvlnich are a t
or near road level for the next ten miles, are
predominantly dark-gray shale with relatively
thin beds of sandstone and a n occasional t h i n

fill sequence of dark shaie, sandstesne, seat rock, and
coal. Capping the cut, except where removed by recent
erosion or landslide, is a thin coal bed and thin-bedded
sandstone that is biotu
coal blocks presumabl
coal and slumped into their present position. Thus, aBI
beds visible in this roadcut, possibl
uppermost sandstone unit, must have
the paleosiurnp.

Figure KV-6.

Thin, ripple-bedded, orthoquartmitic sandstone in the Caseyville Formation near
Milepost 95, Western Kentucky Parkway.

are interpreted as a basal Perarasylvanian dump deposit
on an irregullar pre-Pennsylvar-iliarasurface. The degree
of relief on this pre-Pennsylvanian surface is problematical. At Nolin Dam, about 2
&n be demonstrated; a t the keitc

claystone (bay fill) which grades up into a
rooted ferruginous sandstone and is capped
with a thin, impure coal bed.

Exposed a t road level a t the center of the roadcut
is a gray to dark-brown, dense, Fossiliferous limestone
(fig. KY-8) in the Upper Mississippian Menard Forma. Johnson, personal co munieation). This
limestone i s absent toward the west, i t s position occu. pied by a rooted claystone and thin coal. Above the
lower coal is a reasonably coherent sequence of coarsening-upward beds beginning with

i s interrupted by a
series of irregular sandstone pods. These pods are
moderately weis sorted, m-redEum- to coa rse-grained,
orthoquartzitic, and quartz-pebble bearing.
rippled, and the lower surfacer commonly
dant sale marks, flow rolls, and fluting.
somewhat irregular with casts of logs, and limbs on
e pods exhibit fracdal jointing. Some
bedding is convoluted. lsslated coal
this unit are fragmental and osDvisusBy allocthonous.
Eastward, bed continuity is reestablished. Bed
lithobgag shifts from chaystotle-sandst017e-coal "t interbedded maroon to
eentsh-gray claystone and thin
greenish-gray, silty,
orly bedded sandstone. Dip increases sharply to approximately 30' a t the east end,
where bedrock i s obscured by recent landslides.
Eastward from the red beds i s an undisturbed bay-

area. Some of this apparent hiatus may be due "L onsndeposition rather than to e
thick, conglomeratic Caseywil
tify an estimate of erosional relief on the pre-Pennsy1vanian surface in tens of feet
Pennsylvanian beds present
repetitive infilling of a shallow interdistributary bay.

L-I-

Figure MY-7.

---

Section exposed in roadcut east of Milepost

95 illustrating the alternations of orthoquartzitic sandstone and dark bay fill shale.
Photograph in figure KY-6 is of upper sandstone bed in rhis figure. The MississippianPennsylvanian boundary i s less than 100 feet
(30 m) below surface.

Two sequences of bay filling, each capped by a coal,
are obvious.
The uppermost w i t in this cut, biotkarbated a t -the
top, may representa third shoaling sequence. Bed failure and distortion may have resulted from channel
incision to the west or northwest. Alternatively, I t may
have been a response to loading of water-saturated an
semi-dewatered sediments on a sloping, rigid pre-Pennsylvanian surface. The occurrence of maroon claystone
in close association with dark, organic-rich shales i s
puzzling, because, as has been pointed out by Walker
(1975), red (oxidized) sediments are quickly reduced
in the presence of high-pH, organic-laden water. The
red clays may have resulted from weathering of an arid
pre-Pennsylvanian surface, as suggested by
Howard (personal communication).

51.8

Lower Caseyville resting on upper Chester
shale. Here the Caseyville i s a medium-grained
orthoquartzitic sandstone (non-pebbfy) over
greenish-gray, fossili-ferous shale considered
characteristic of Upper Mississippian in the
Illinois Basin (Atherton e t al., 1
terian sandstones also are generally orthsquartzitic; consequently, without supporting
data it would be difficult to determine
whether this sandstone is Pennsylvanian or
Mississippian.

Caseyville sandstone a t this exposure contains
scattered quartz pebbles.
Me nard Limestone overlain $y Caseyville
arthaquartzite on south side of parkway. The
erosions! contact i s evident,
af the paricway the Sirnestone bed i s eroded
he CaseyviSle rests ora alder beds.
level still a t the systemic boundary, with
ville resting on Wlenavd.
The boundary has dropped below road level.
Here Caseyville sandstone overlies Pennsylvanian (?) dark-gray shale. Eastward, Caseyvilie rests on seiecessively older beds (fig.
Lower Pennsylvas-fian bay-fill shale and thin
coal bed capped by orthoqtiartsi tic sandstone.
The dark color of h e sandstone i s due to tar
impregnation. Tar sands are common in the

Caseyviile sandstal2e capping the hill here rests
directly on a thin coal bed, presumably also
Pennsyivanian. Klaltway dawn the hill in this
cut are obviausly f$ississippian limestone and
shale beds, with clays&me, calcareous sandstone, and dolsmitic l ieneskons intervening.
The systemic boundary is obscure and here
appears gradational from fossiliferous shale
and limestone upward into terrestrial coal and

East

West

,

0
.+
D

-w

5-

800

:

_I
aJ

0
w

cn
w
>

8 so0

-

a
w

h

400

Figure .Y-9.
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Cross section along Western Kentucky Parkway from Milepost 100 to Leitchfield, illustrating eastward thinning of
Chesterian beds.

sandstone beds considered diagnostic of the
Pennsylvanian.
Leitchfield Toll Station, Western Kentucky
Parkway; turn right on exit ramp.
Junction Kentucky Route 259; turn left
(south). For the next 3 miles the route is principally over the outcrop of the Leitchfield
Formation (Late Mississippian).The following
15 miles (24 km) are over a moderately- to
well dissected plateau capped with rocks of
Early Pennsylvanian age. Outcrops along the
highway are scarce until the route descends
from the upland surface into the valley of
Nolin River.
Junction Kentucky Routes 259 and 266 at
Meredith; turn right (south) on 259.
Anneta; continue on Kentucky 259.
Grayson-Edmonson County line.
Broadway. This i s part of the Western Kentucky rock asphalt district. In this area bitumen-bearing rocks are primarily sandstones
and conglomeratic sandstones of Early Pennsylvanian age. The headwaters of Dismal
Creek, an area of tar seeps cited in the first
report of the Kentucky Geological Survey
(Owen, 1856), are near this point. Owen
(1856, p. 166-167) wrote that the local inhabitants collected the tarry oozes and used
the material, when freed from earthy impurities, for greasing wagons, pitching boats, and
other such purposes. However, the development of the Kentucky deposits has been almost exclusively for use as paving materials.
An area 1 mile (1.6 km) southeast of here has
been the site of industry-sponsored experimental work on extractive techniques for oil
recovery from the bitumen-bearing sandstones.
Junction Kentucky Routes 259 and 238 a t
Bee Spring; continue on 259.
Junction Kentucky Routes 259 and 728; turn
left (east) on 728.
On left, inactive quarry of Cardinal Stone
Company in Glen Dean Limestone. The
Leitchfield Formation i s visible in the highwall above the quarry face. The highest Mississippian unit exposed a t this point is the
Vienna Limestone Member; the Vienna is
overlain by sandstone of Early Pennsylvanian
age.
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79.1

79.2

On left, spillway for Nolin Dam. The walls
and floor of the spillway are Pennsylvanian
sandstone. Note the tar seeps in the wall of
the spillway and the difference in elevation
between this outcrop and the sandstone capping the hill above the inactive quarry.
Parking area at west end of Nolin Dam. Lunch
stop. This interesting area has been known by
geologists for more than 108 years (fig.
(KY-lo), but 'it has only been since the construction of Nolin Dam and the new highways
that it has been readily accessible to students
of earth sciences and others. Nolin Dam, completed in 1963, is an integral unit of the comprehensive flood-control plan for the Ohio
and Mississippi Rivers. The Nolin River Project was designed to reduce flood stages in
Green River Valley and other areas downstream from the dam. Normal pool evelation
is 515 feet (157 m) above sea level.

In central Kentucky (Edmonson and Hart Counties) the boundary between the Mississippian and Pennsylvanian sequences is delineated by the well developed
Brownsville paleovalley. This paleovalley, cut into
Chester rocks, is about 21 6 feet (66 m) deep, about 3
miles (5 km) wide, and has several well defined benches
along i t s sides. The valley i s filled with more than 197
feet (60 m) of Kyrock sandstone (Caseyville), which i s
a lower pebbly sandstone and an upper sandstone-andshale unit. The lower unit i s interpreted as a low-sinuosity braided-stream deposit and the upper unit is
interpreted as a series of high-sinuosity meander-stream
deposits.
The Brownsville paleovalley and i t s Kyrock sandstone fill suggest the cutting of a rather narrow and
deep valley during late Chester or Early Pennsylvanian

1
'I
two hills a-mrth and nbsfkhwses-i:of this point are
capped with racks of Pennsylvanian

outcrop area of Chesrerian (Late Mississippian) fsrma-tions. The lodge and adjacent

~
a flood-controi facility C ~ L B V ~ S P I ' U I C L ~and
maintained by the U.S. Army

Figure KY-10.

Photograph of pen-and-ink drawing of Disrnai
R o c k by David Dale Owen, organizer and
Stale Geologist of the first Geological Sur9~ey
of K e n t u c k y (Owen, 7856).

time, followed b y Piuvia! deposition of a nsoderate8 ?a 300 rn] wide
[5 ts 10 rn] deep) on an a i i ~ i v i a l
climate. The change from a braided
tern is possibly related to changing
gradients as a%luviatianencroached into the Illinsit;
Basin in Early Pennsylvanian time. There are several
ways to connect this valley to the A

79.2

Turn around and retrace route tca k_eitchfield.
Figure KY-14.

Aerial view of Rough
Park o n R o u g h River Lake, Grayson County,
Kentucky. T h e p a r k i s situated on sandstones,
shales, and limestones of Chesterian age.
Highest hilYs in t h e vicinity o f t h e p a r k are
capped with sandstones of Early Pennsylvanian age, (Photograph courtesy K e n t u c k y
Department of Public Bnfrsrmarisn.)

Engineers. The reservoir, completed in 196'1
and an integral part sf a comprehensive
flood-control plan for the Ohio and Mississippi Rivers, will reduce flood stages downstream from the dam and in Green River
Valley. Normal pool elevation csf the lake is

495 feet (151 rn) and the flood pool is 524
feet (160 m). The elevation of the lodge is
approximately 578 feet (1174 m). The trim
and part of the veneer on the Dodge are
Wardinsburg Sandstone from Logan County,
Kentucky.

Leave Rough River State Resort Park. Turn
left on Kentucky Route 79.
Junction. Kentucky Routes 74 and 736. Continue south on 79.
Junction Kentucky Routes 54 and 79. Continue south on 79.
Junction Kentucky 79 with U.S.
Caneyville. Continue southwest on Kentucky
79.
Enter Western Kentucky Parkway westbound.
Milepost 94.
For the next 20 miles (32 lam) the field
trip (fig. KY-"I) will prsceed up-section
(down-dip) through the Tradevvater Formation. A t the Ganeyville entrance to the Western Kentucky Parkway the Vienna Limestone
is about 300 feet (91 m) below surface (Gildersleeve, in press). Rocks exposed a t this
point are very near the Caseyville-Tradewater
contact. A t the Beaver Dam Plaza the Vienna
is encountered a t a depth of about 2050 feet
(320 m), reflecting a dip rate of about 40 feet
per mile (7.6 rn/l Itrn).
The thin interbeds of dark gray shale and finegrained silty sandstone (subgraywackej exposed in roadcuts for t h e next two miles suggest deposition in a quiet, restricted bay.
Scattered sandstone lenses may indicate the
sites of small intra-bay channels.
The original road was constructed 200 feet
(61 m) north on fill composed principally of
the dark shale visible here and in the next
roadcut. This shale fill proved unstable; despite strenuous efforts, the road cotlapsed and

was relocated a t the present s i t e on bedrock.
Small intra-bay channels in bay-fill shale.
Thin unnamed coal bed typical of the area.
This sandstone body may be channel fill; however, the thin tabular beds and gradational upper and 1owe.r boundaries are suggestive of
splay deposits.
Low angle trough-type cross-bedding; probably point-bar accretion beds (Milepost 87).
Coal bed on right is a member of the Elm Lick
coal zone which to the west i s currently under
active exploitation at numerous small to
medium surface mines. In the hill to the right,
a slightly higher coal was surface mined. One
mile south, this coal bed and one about 30
feet (9 m) lower were sur.face mined. Whether
these three coal beds are discrete units or
"splits" of the Elm Lick i s undetermined;
similar occurrences of two or three coal beds
in close vertical proximity are common in the
Tradewater Formation around the southeastern rim of the Illinois Basin.
Sandstone-filled channel incised into darkgray bay-fill shale (fig. KY-13). This sandstone
is typical Tradewater and Carbondale channel
fill with shale clasts and coal fragments common toward base. Festoon cross-beds dip predominantly eastward. The unit becomes finer
grained upward, grading into siltstone and
then dark gray shale, suggesting a shifting of
the channel followed by a gradual increase of
water depth until bay conditions returned.
The sandstone in this cut demonstrates the
eastward flow direction of the channel visible
at the l a s t cut. The Elm Lick coal bed poorly
exposed a t road level i s overlain by bay-fill
shale with thin overbank sandstone lenses and
i s interrupted a t the top by channel-fill sandstone. A small coal mine into the Elm Lick
formerly extracted coal beneath this hill. The
resulting bowing and fracture of rocks above
the mined areas is evident in the roadcut on
the right. From here to Beaver Dam the parkway skirts the north edge of a Caseyville sandstone paleochannel, the Rochester Valley
(Davis and others, 1974). Figure KY-14 shows
the boundary of the paleovalley and thickness
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was enco~enteredin ?he Herrin coal (Western
ucky No, 11) surface-mine pit. In a band
t 50 feet ( 4 5 rn) wide and several hun-

dred feet long, the coal wa
replaced by caDcium ca
preserved calcified flora,
Phillips of the University of Bllinois, was dominated by Lycopods which comprised about
three-fourths of the t a m with minor representations of ferns and pterjdosperms. Significantly, the "blue: band," a characteristic clay
parting, continued uninterruptedly through
the calcified peat in the equivalent position
which it accupied in the surrounding coal.
ndary of Peabody Coal ComFigure KY-13.

Sandstone-filled channel above Elm Lick coal
east o f Milepost 83. The irregular scoured
upper surface o f r h e shale is common in
t h e Tradewater and Garbondale f o r m a t i o n s .

of the channel-fill. The
be the westward (dow
rownsville paleovalley described by
Pryor and Potter at Kentucky
Guidebook Day 2
left illustrates typical
Tradewater depositional environments for this
part of western Kentucky. The lower coalunderclay coupiet is overlain by dark-gray
shale with siderite nodules and abundant
carbonaceous plant debris grading upward
into thin-bedded, fine-grained, siltyy, rippled,
and bioturbated sandstone. The sandstone i s
succeeded by a second underday-coal couplet,
another dark-gray shale with siderite nodules,
and then a black, fissile, carbonaceous shale.
This repetitive sequence suggests a siswly subsiding restricted bay in which periodic influxes of detritus produced shoaling and
consequent marsh and swamp development.
Thin coal "roll" over a small sandstone lens.
This sandstone may be a sma%Ssplay deposit.
Abandoned and reclaimed surface mine in an
unnamed coat bed near the top of the Tradewater Formation.
The Yeargins Limestone expose
both sides of the parkway ma
water-Carlaondale boundary in this part of
western Kentucky (fig. KY-15).
est Stop. Leave Beaver
Dam Plaza westbound.
Exit from Western Kentucky Parkway; turn
north on U.S. Route 231.
Beaver Dam; turn south on Kentucky
369. The Mulford coal (western Ken'tuc
9) caps the low hills on either sid
Overpass of Western Kentucky
Kentucky 369.
Abandoned shallow surface mine is Mulford
coal.
Entrance to Peabody Coal Corn
Century Mine.
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This stop iDus-trales the widespread uniformity of
lithology and depositional environment of Carbondale
and lower Sturgis rocks. The section visible in the highwall corresponds to the rocks exposed at Lynnville
(Indiana Stop 1) (fig.
1. The Indiana Coal V is
equivalent stratigraphically t o the Mulford (Western
Kentucky No. 9) and Illinois Harrisburg No. 5. The
Mulford coal i s by a considerable margin the most
widespread and uniform coal bed in western Kentucky,
accounting for a large part of the region" coal production and reserve base. It i s commonly about 5 feet
( I ,5 m j in thickness, although thicknesses u p to 8 feet
(2.4 rn) or more have been reported in scattered localities. Several Pennsylvanian paleochannels (locally
known as '%vashouts'" in which the Mulford coal has
been eroded have been encountered during coal-rnine
exploration and development. Channel incision occurred after deposition and drowning of this coal
swamp. Except for these channels and those locations
where it has been removed by recent erosion, this bed
is thought to be present everywhere within i t s outcrop
boundary in Kentucky.
e Mulford coal characteristicaily lacks the perpartings and variation in quality common t o
many western Kentucky coal beds. It does contain
numerous discontinuous thin bands of iron sulfide
commonly called pyrite, although it probably contains
rectiy above the coal are 1 t o 3 feet (.30 .9 rn)
e which weathers into paperthin sheets and gives a distinctive appearance t o MulIly, the shale is fossiliferous,
ford surface mines. L
containing well preser
pyriPimed fossils. Bnciuded in
the black shale are large elliptical si
concretions up to 4 feet (1.2 m) in diameter which

Geiger Lake Coal

marine transgression across a coal swamp.
What is suppressed in the western Kentucky section is, of course, the marine sequence, represented by
a black shale/slightly ferssiliferous gray shale couplet
rather than the four- or five-unit marine sequence of
Illinois. This supports the theory that during Carbondale time the Illinois Basin operated as a depositional
unit with a seaway to the west and a provenance to the
east.
Occurring roughly 91 O feet (30rnf above the Mulford is the Herrin coal (Kentucky 0. 1 1), economically second in importance only t the Merlfsrd (fig.
KY- 8 7). Although lacking the widespread uniformity
and occurrence of the Mulford, this seam i s generally
presentand mineable i n i t s outcrop area along the

Lisman C o a l

Carthage Limestone

Madisonville Limestone
Coiltown C o a l (No. 14)
Baker C o a l

(No. 13)

Paradise C o a l (No. 12)
Providence Limestone
Herrin C o a l (Kentucky No.
M u l f o r d C o a l (No.

Davis C o a l (No.

11)

9)

southern and southeastern margin of the Illinois
She coal is bright and blocky with relatively thick (0.2
to 0.5 inches [ 5 to 13 mm]) vitrain bands that are more
common in the upper half, and contain numerous claystone partings, the most notable of which i s the ubiquitous '"kale band" that i s coextensive with the coal.

6)

Curlew Limestone
Mannington C o a l (No. 4 )

Bell C o a l

Battery Rock C o a l

nomenclature for the Pennsylvanian System
in northwestern Kentucky.
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some localities as many as four discrete limestone beds.
Other workers have recognize the Providence as a
discrete limestone bed betweer the Kentucky No. 1 1
and Paradise No. 12 coal beds (Mullins and others,
'8965; Franklin,
the limestone be
Conant of Illinois; Fran
unnamed limestone." These two limestone beds are
widespread and distinctive. The lower unit may be
correlative with the rereton Limestone af Illinois; the
upper lirnestone may be carrelanive
nal communiFork of Illinois (M. E. Hopkins,
cation).
The lowwesf limestone bed, which is the most widespread and distinctive unit of the Providence, commonly rests almost
clay~us
separated from it by a few inches of c i ~ r b o ~ a c e ~
stone. I t i s generally medium to dark gray, argiliaceous,

Figure KY-16.

Figure KY-17.

Highwall at Peabody Coal Company's Homestead Mine, Ohio County, Kentucky. Small power shovel at bottom of
photograph i s digging and loading Nlulford coal (Western i<enrucky No. 91. Boom of large stripping dragline on left.
The power shovel at upper center is removing overburden above the Herrin coal (Western Kentucky No. 1 1 ) visible
near the top o f the highwall. Light-colored band i s upper bench of Providence Limestone.

Herrin coal at road level along haul road in
Homestead Mine. Two benches of Providence
Limestone, separated by gray shaie, are
exposed above the coal.

and micritic with an abundant and diverse marine
fauna. It i s generally overlain by a few inches to a few
feet of claystone (underclay) separating it from the
Paradise coal. This bed is milled extensively in the
southern part of the Western I<entuciey coal field;
however, the thickness i s vari
absent, i t s position i s generally
bonaceous daystone. In areas where the coal i s thick in
Hopkins and M~lhienbergCounties, it is overlain by a

thick, dark gray shale. Where the coal is thin or absent,
the dark gray shale bed is also thin and is overlain by
marine limestone that is commoniy light gray to
brovvn, cuystailine, and skeletal. (
ersonal ccs~aamunicatior~,E,
The Paradise coat i s considered correlative with "che
Jamestown coal of iliirrsis; i t s Indiana eorrelati
unEtncawn. Ten to 4 feet: ( 3 to 12 rn) above the
se i s the nonpersistesat aker coal zone (Kentucky
0. 13).Although general1 a single seam, two or more
toeally, separated by gray claystone.
A gray siltstone or silty shale generally overlies this
; however, over a wide area of western Kentucky a medium- to coarse-grained sandstone with
conglomeratic lenses replaces the siltsfone.

hill.

Plaza eastbound.
Exit from Western Kentucky Parkway onto
Green River Parkway northbound.
Milepost 43.
Overpass over Illinois Central Railroad and
Muddy Creek. About 2 miles (3.2 km) east,
the Elm Lick Creek empties into Muddy
Creek. This i s the type area for the Elm Lick
coal mined extensively in the immediate area.
Overpass over U.S. 62.
"Fusulina chert.'This limestone bed was
named for the distinctive intercalated bands
and nodules of black chert containing white
fusul inids.
Milepost 45.
Milepost 46. Charborn Coal Company surface
mine in Elm Lick coal. In this area, two and
possibly three coal beds have been designated
and mined as Elm Lick.
Elm Lick Coal in road ditch.
Hartford Toll Station.
Milepost 48. The thin coal exposed on the
east side of the parkway is probably the
northern limit of the Elm Lick.
Milepost 49.
Bridge over Rough River.
Denton Coat Company surface mine in an
unnamed Tradewater coal bed lying about
750 feet (229 m) above the Vienna Limestone. This coal, and one occurring about 25
feet (7.6 m) below it, are exposed in the tow
roadcut 0.2 mile (0.3 km) north of the mine.
Milepost 52. The two southward-dipping coal
beds exposed here are unidentified; however,
they are probably lower Tradewater.
Milepost 53. Stop 4.

General setting
I

The Rough Creek Fault System extends westward
from eastern Grayson County, I<entucky, to the Ohio
River west of Morganfield, and into Illinois, where it is
called the Shawneetown Fault. The total length of the
system, including the Shawneetown Fault, is at least
125 miles (200 km), and the width varies from less
than 1 mile (1.5 km), to more than 5 miles (8 km).
Displacements average several hundred feet (about
100 m) in Kentucky and locally exceed 2,80
(600 m) in Illinois. Strata of the Pennsylvanian System
are generally downthrown to the north. The fault zone
generally consists of a series of narrow horsts and grabens, in which rocks as old as Devonian and as young
as Permian lie at the surface. More detail is given in
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Krausse and Treworgy, this Guidebook, part 2, p. 115120.
ough Creek Fault System represents an
ancient zone of weakness where repeated movement
has occurred since the Middle Cambrian time or possibly earlier; the complete stratigraphic section has
never been penetrated in the trough. Data from deep
oil wells drilled in recent years provide a basis for interpreting some of the structural history of the fault
system and the effect of deformation on the stratigraphic sequence adjacent to the system.
The oldest dated sedimentary rocks in the Illinois
asin are found in the subsurface south of the Rough
reek Fault System in Grayson County, Kentucky,
where trilobites of Middle Cambrian age have been
fo'und in arkosic shale 2,360 feet (700 m) thick. North
of the Rough Creek Fault System, Middle Cambrian
rocks are absent and strata of Upper Cambrian age rest
on the crystalline rocks of the basement. The Middle
Cambrian shales probably represent the first marine
invasion of the trough bounded by the Rough Creek
and the Pennyrile Fault Systems. The trough was filled
with marine sediments and buried by Upper Cambrian
time. The deposition of elastic sediments was followed
by accumulation of carbonates of the Carnbro-Ordovician Knox Megagroup and Middle Ordovician Ottawa
Megagroup which are similar in lithology throughout
the midwest. A submarine channel extended from
Indiana southwestward across Kentucky in Upper
Ordovician time. This channel was filled with shale of
the Maquoketa Formation (Upper Ordovician), resting
on Plattin Limestone. The channel crosses the fault
system a t almost a right angle and shows little or no
lateral offset across the fault system. This fact contracts the suggestion of Hey1 (1972) and others that the
ough Creek Fault System i s part of a zone of major
strike-slip faulting.
From early Silurian through Devonian time vertical movement occurred along the Rough Creek Fault
System, with the southern block moving downward.
This is indicated by pronounced thickening of sedimentary units that were deposited into the trough
south of the fault system. Before the deposition of the
Upper Devonian New Albany Shale, a scissors-type
hinge movement occurred normal to the trend of the
system with uplift greatest to the east. Subareal erosion
eastwardly beveled ai most all of the Devonian carbonates on the north side of the system, and the onlapping
New Albany Shale buried this unconformity, while
practically no erosion is evident in the trough. South of
the Pennyrile Fault System, similar hinge movement
and erosion took place, but a t a slightly earlier time.
There is no evidence a t the present time of fault
m ovement during Mississippian and Pennsylvanian
time; the present structural configuration was developed after the Pennsylvanian Period.

f = 80*-90~/45b-55'SE

throw = 16 feet (5 rn)

Silty gray shales and argillaceous
siltstones
laminated sandstones with lenticular
basal conglomerate
.

ironstone band in unit C
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bony coal, in and at base of
siltstones and sandstones

A

limestones and argillaceous shales
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1
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Figure KY-18.
ClearRun horst of Rough Creek Fault System. Exposure of folded and faulted Menard Limestone and lower Caseyvilie Formations at Milepost 52 of the Green River Parkway. The major bounding faults of the horst lie outside the
exposed sections and trend east-westerly through the upper tributary valleys of the Clear Run Creek. For purposes
of this illustration, sections of east and west side of Parkway have been folded outwards away from Parkway.
(Figure continues on four pages.)
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Strata of the Permian System were recently described for the first time in the Illinois Basin by Douglas, this Guidebook, part 2, p. 15-20. The presence
of these Permian rocks in a downthrown fault block
in Union County, Kentucky, indicates that the final
major movements along the ough Creek Fault System
occurred after early Permian time, with overall displacement down t o the north.

A t Kentucky Stop 4, faulted and folded strata of
the Mississippian and Pennsylvanian Systems are exposed. The roadcut displays only a narrow slice in the
southern part of the Rough Creek Fault System, which
is more than 1 mile (1.5 km) wide along the Green
River Parkway.
Just south of the center of the roadcuts, an anticline containing limestone and shales of the Menard
Limestone Formation (Chesterian Series) permits interpretation of a portion of the complex deformational
history. The limbs of the asymmetrical anticline are
intensely sheared and faulted mainly by normal fauits.
The core of the anticline i s fractured and sheared by
numerous minor faults reflecting predominantly normal and some reverse movements in a wide variety of
structural attitudes. The Mississippian strata are
bounded on the north and south by large high-angle
normal faults, and lower Pennsylvanian strata are
brought against them.
North and south of the large bounding faults are
strata of shale, siltstone, sandstone, and conglomerate of the Caseyville and Tradewater Formations.
These beds dip steeply on either side of the anticline
(65"S and 25" N). Inclination decreases rapidly away
from the faults (15' S and 10 to 15" N). The Pennsylvanian rocks are broken by numerous, rnainly normal
subsidiary faults with high to moderate angles of dip.
They are generally tensional shear faults. Near the
major faults, however, especially to the south, large
high-angle reverse faults have been recognized.
On both sides of the anticline, near the base of the
exposed Pennsylvanian strata, are thin very carbonaceous black shales, rich in vitrain streaks, which are
intensely squeezed and deformed along the faults.
Available evidence strongly suggests that these black
shale beds in both flanks are identical. if this is true,
the Mississippian and the ennsylvanian strata apparently form one single faulted fold in which the Mississippian strata moved upward somewha-t mare than the
Pennsylvanian strata.
Because the faults are generally dip-slip faults, as
evidenced by the slickensides and the almost horizontal
fold axes, the major movements are believed to have
been essentially vertical (with compression in the core
of the fold and extension in the flanks). The overall

displacements along the Iarge faults are not known,
because the stratigraphic intervai that exists between
the carbonaceous black shale (near the base of the
Pennsylvanian) and the exposed top of the Menard
Limestone has not been determined. However, vertical
displacement is certainly greater than the height of the
roadcut and may be somewhere between 200 to 250
to 75 an), Because the majority of the visible
faults, shear planes and associated structural features in
the anticline are extensional structures, it may be
assumed that the anticline was caused by drag action
and upward squeezing along major faults of the Rough
Creek Fault System. These major faults bound the entire exposed folded block and lie outside the exposure
along two small valleys just north and south of the
roadcut. No evidence exists for either regional lateral
compressional stresses or significant strike-slip
movement.
Leading edge of fault. The Upper Mississipp i a n limestone beds exposed here are
crumpled and overturned. The Middle Pennsylvanian beds which underlie the valley and
hill to the north are essentially horizontal.
Return to Beaver Dam Plaza.
Enter Beaver Dam Plaza. West Stop. Exit westbound on Western Kentucky Parkway.
Milepost 74.
Ruff coal (Western Kentucky No. 8b) on
right. A t this locality there are two splits separated by 6 feet (1.8 m) of claystone, rooted in
the upper half. Overlying the upper coal unit
are 4 to 5 feet (1.2-1.5 rn) of fissile carbonaceous shale, possibly equivalent to Excello
hale of Missouri and Illinois. It contains
diverse and abundant nektonic fauna (Rainer
Zangerl, personal communication). Although
the 8b appears as two splits here, it usually
s a single coal bed. The Mulford coal,
feet (21 rn) higher, has been surface
mined from the hill crests north and south of
the parkway.
Kentucky Route 369 overpass. The Mulford
coal has been surface mined on both sides of
the parkway.
Mulford coal in road ditch on right. Resting
on the coal i s the characteristic fissile carbonaceous shale grading upward into dark-gray
shale containing siderite nodules. This i s the
typical sequence of beds overlying the Mulford in western Kentucky. Compare this with
the sequence in the next roadcut.
In this cut a Pennsylvanian paleochannel
eroded the bay fiil almost t o the top of the
Mulford. The channel fill here consists of
conglomeratic graywacke containing shale and
limestone clasts, siderite nodules, coal fragments, and casts of logs and limbs. Some shale
and limestone clasts are deformed, suggesting
erosion and redeposition prior t o iithification.
The unit grades upward into siltstone and
mudstone. Here, as at other localities where
determination was possible, the channel was

103.7
104.0

incised after peat depositiorl an
the Mulford coal svvamp. The presence of
deformed limestone pebbles and c ~ b b l e sin
the "lag gravel" suggests channel incision
shortly after depcbsixirsn of rhe Providence
Limestone
Milepost 6
Kentucky oufe 1245. Baker coal w.aember sf
ation here if; overlain by
crossbedded sandstone which replaces the coal
near the east end o'F t
roadcut, this coal bed
ck and is overlain by Mack shale.

dolopnitic and calcareous concretions containing excellent plant impressions.
iver Bridge and Muhlenberg-Ohio
oundary. The Paradise steam-electric
generating plant visible to the south has a

first in the United States to be sited specificto take advantage of local coal and water.
rated by the Tennessee Valley Authority,
it is, despite recent coal price increases, one of
the most efficient
mica! electrical
- coal on left.

it marks the upper boundary oh: the Carbondale Formation.
tional boundary was csmmoniy placed i n the
n at the top of the Herrin coal bod
entucky gblc%. 2 1). In Gllin~isand
boundary was raised t o
viile No. 7 (Mssanke and others, 1
Kentucky the older usage I s retained.
At this iocality the coal zone consists of
interlaminated coal and very carbonaceous
shale and i s overlain by 2 to 3 feet I,
of very fissile black shale cantainiisg nektonic
and trace fossils. Beneath the coal zone are
mk of dark-gray daystorae wit

Figure KY-19.

coal has thick-

thin carbonaceous
It is overlain by 1
nated siltstone and shale. Above the siltstone
i s a dark red-weathering conglomerate consisting of tabular clay-ironstone pebbles and
cobbles as much as 5 inches (12.7 cm) in
diameter in a matrix of coarse-grained der-

ntral City Sandstone. Festoon crossbed sets
one to two feet, dip west to southornpany" River Queen

Baker coat (Western Kentucky No. 13) near Milepost 68. The sandstone above the coal here can be separated into:
(1 a basal, tabular-bedded, coarse-grained unit: containing claystone and coal clasts; (2) a middle unit, finer grained,
festoon cross-bedded;and I3j a n upper thin-bedded, silty, Fine-grained unit.
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Mine, on the right for the next few miles, is
typical of large western Kentucky surfacemining operations. Three coal seams are
mined: the Mulford, the Herrin, and the Paradise. The area visible was mined and reclaimed
5 or 6 years ago.
Milepost 51. The Herrin and Paradise coal
beds have been surface mined on both sides of
the parkway. The Paradise i s visible in the
roadcut; the Herrin coal and Providence Lirnestone are poorly exposed in the road ditch
(fig. KY-20). The Paradise coal and the
dence Limestone are in the Sturgis Form
The Herrin marks the top of the Carbondale
Formation (Kehn, 1973).
Milepost 50. The route has dropped downsection into the Carbondale Formation, which
will be traversed for the next few miles. The
Mulford coal outcrops on south side of parkway. This outcrop illustrates the inhi biting
effect on plant life of the black shale above
the coal and of the toxic effluentissuing from
the coal-underclay interface. This effluent,
known as "copperas water" by miners, i s
commonly used as a guide for coal exploration in vegetated areas.
Typical lower Carbondale beds; bay-fill and
splay deposits near the Bevel of the DeMoven
No. 7 coal.
Kentucky Route 175.
Milepost 48.
South Graham fault. This i s the south boundary of a narrow graben trending about
N 75" E. Throw here i s about 500 feet
(152 m) with lower Carbondale rocks against
Sturgis. A small drag fold i s exposed in the
south side of the fault.
North boundary of the Graham graben. Verficat displacement here i s about 200 feet
(61 m). The Mulford coal is near the surface
and has been surface mined for the next 2
miles (3.2 km).
Vegetation on south side of parkway concea8s
Mulford coal bed outcrop. However, its / m a tion i s indicated by the reddish-brown "copperas watersrr
The parkway here parallels the St. Charles
fault, with Carbondale beds to the north
against Sturgis beds t o the south. DispOacement here i s about 300 feet (91 m), down to
the south.
Milepost 43.
Bridge over Pond River, Muhlenberg-Hopkins
County line.
Small storm channel cut through bay-fill
sediments.
Typical Pennsylvanian channel-fill sandstone
in Sturgis Formation. The festoon crossbeds
dip west to northwest. Bed sets are 0.5 to
1.5 feet (0.2 to 0.6 rn) thick.
Abandoned underground mine in Wlusford
coal bed on left (Parkway Mine). The White
Plains gas pool rpsrth of the road produces
from the Tar Springs Sandstone (Chesterian)
at a depth of about 1,400 feet (427 m).
Coiltown coal (Kentucky No. 14) in
Formation. This bed, approximately 2

Paradise c o a l
(Kentucky N o .

12)

Providence Limestone
Herrin

Figure KY-20.

coal ( K e n t u c k y No. 11)

Stuvgis-Carbondale boundary a t Milepost 51,
Western K e n t u c k y Parkway. T h e Paradise
coal, absent i n t h e Homestead Mine, is here
as much as 5 feet (1.5 m ) t h i c k .

h
m
)
above the Mulford (No. 9), i s the
youngest coal to be seen on the Kentucky
segment of the trip. This seam lacks the areal
persistence and regularity in thickness of the
Mulford and Herrin coal beds; nevertheless, it
is important economically where present. It
commonly reaches a thickness in excess of 8
feet (2.4 m), and has been reported t o be as
much as 14 feet (4.3 m) thick in some localities. Madisonville Limestone caps the small
hill south of the parkway. The Coiltown coal
(Western Kentucky No. 14) i s normally about
50 feet (15 m) below the Madisonville Limestone; however, here a small down-to-thesouth fault has dropped the Madisonville
down to within 20 feet ( 6 m) of the coal.
Milepost 40.
Exit t o U.S. Route 41.
Entrance to parkway from US. 41. Mortons
Gap oil pool. Mulford coal was surface mined
from the crests of low hills south of the parkway. In the higher hills to the north, the Herrin and Paradise coals were removed.
Mulford, Herrin, and Paradise surface mining
north of parkway. The route for the next few
miles is in a graben in which Mulford coal is
preserved. North and south of the graben the
Tradewater Formation i s at the surface.
Tradewarer coal beds are thinner and less
common than in the Carbondale.
Channel fill above Mulford coal. Unit i s about
feet (12 m) thick and consists of mediumto coarse-grainedsandstone that is cleaner and
more quartzase than usual in the Middle and
Upper Pennsylvanian. Festoon cross-beds in

sets up to 3 feet (8.9 rn) in thickness
dominantly eastward in lower half a
ward in the upper half. Individual
fine upward, as does the entire uni
grades upward in to siltstone. At this locality
the channel base is sharp and even. The basal
one foot contains abund
however, this channel fiP
glomerate and casts sf Be,

Limestone.
Milepost 15. For the next several miles the
route traverses terrain underlain by Middle
ississippian (Meremacian) beds composed of
csdiurn- to light-gray, dense- to mediumcrystalline limestone with abundant chert
nodules and oolitic lenses. It weathers t o a
reddish-brown to dark red clay with residual
ation. Princeton is situated at

In this roadcut, the chann
exposed in previous cut
(3.6-4.3m) above the MuBdord coal (fig.
dulant basal surface of
an even basal surface, is relatively homogeneous, and is quartzose. It lacks the lag canglomerate and coal "'spars" common near the
base of most Pennsylvanian channels.
Mulfsrd coal was surface mined on bath sides
of the parkway here. This is the westernmost
route will drop s
ward to Kentucky
Dawson Springs B
Milepost 23.
gton caal (Western
Kentucky No. 4) was surface mined an either
side of the parkway; however, vegetation has
been reestablished and Bittle! evidence of

DeKoven type section.
Enter Caldwell County. Bridge over Tradeiver. Although scarcely 5
d now choked with bru
during the late 18th century it was an important transportation link between the isolated
backwoods farms and the civilized world.
Hence the name Tradewater, which was
adopted by L. C. Glenn (1
Pennsylvanian rocks in the area.
Festoon cross-bedded to planar-bedded sandstone, typical of the Lower Tradewater
Formation.
Fault. Massive Caseyville Sandstone faulted
against Lower Tradewater with approximately
70 feet (21 rn) of throw. This i s the western
limit of the Pennsylvanian alio
Westward the route will trav
Middle Mississippian rocks t o
Village.
Upper Mississippian. Kinkaid Limestone.
Palestine Sandstone.
Tar Springs Sandstone resting on Glen Dean
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Figure KY-21.

concealed

Section east of Milepost 32 on Western
Kentucky Parkway illustrating typical sequence of beds above and below the Mulford
c~al.

the southeastern corner of the Illinois-Kentucky fluorspar district, the largest producing
ired States. ( A brief
fluorspar region in the
description o f the West
Kentucky f Suorspar
district is presented in this road log, p. 55).
Caldwell-Lyor~County line a
Junction Western Kentucky
; continue so~~thwest

Eddyvil Ie.
e 24 overpass; cgsntirwe on
Kuttawa.
Warsaw Limestone on le
Swwanee. This locality i s near the northern
end d a narrow belt sf brown iron-ore deposits in western Kentucky. The
pears t o be bog ore formed in t h
post-Mississippian
of several old iron furnaces in
Counties are of historic interfurnace was built
(61 m) northwest of this point by William
Kelly, where he reportedly discovered a
method for making steel that i s now known as
the Besserner process. The furnace, fueled by

8.7 mile (1.1 km) south of the bridge, Barkley
Lake provides flood control, navigation,
power, and recreati n. The darn and locks,
c~nstructedby the .S. Army Corps of Engineers, are 2.5 miles 4 km) from the Tennessee Valley Authority's Kentucky Da
canal, 2 miles (3.2 km) upstream from
ley Dam, connects Barkley Lake with Kentucky Lake for navigation and to permit oper-

Figure KY-22.

ating the two flood-control reservoirs as a
unit.
Tuscalossa Formation (Cretaceous) on right.
Here the Tuscaloosa is composed of chert
gravel, chert sand, and tripolitic silt. A t the
base of the cut, the uscasoosa rests on limestones sf Mississippian age. Most of the chert
has come from rocks of Mississippian and
onian ages.
d Crushed Stone
mpany's limestone
rry on right. The fa
more than 200 feet
gh, exposes limestones of the St.
lem, and Warsaw Formations, all
Mississippian in age. Stone is quarried primarily from the Warsaw and Salem limestones, producing crushed limestone for concrete aggregate, roadstone, riprap, railroad
ballast, and agricultural limestone.
Kentucky Darn and Kentucky Lake. Kentucky Lake, formed by a concrete, earth, and
dam across the valley of the Tennesr, forms a body of water 184 miles
) long with a shoreline of 2,300 miles
(3,700 km). I t i s a multiple-purpose reservoir
for flood control, navigation, power, and
recreation, and has the largest flood-storage
capacity in the Tennessee Valley Authority

KY-22). Turn left at entrance to Henry Ward
Inn.

rtheastern edge of the Mississippi
, an area of outcrop o f unconsolieastern margin of the embayrnent is fre-

Aerial view of Kentucky Dam Village State Resort Park on Kentucky Lake, Marshall County, Kentucky. Pleistocene
loess, brown, chert gravel of Tertiary ( ? ) age, Upper Cretaceous s i l t s and sands, and Mississippian carbonates outcrop
within the park area. (Photograph courtesy Kentucky Department of Public Information.)

quently taken as Kentucky Lake, but in the
areas a few miles to the north and east, hills
and ridges are frequently capped with Cretaceous sands and gravels. Thus, the region of

Kentucky Lake i s a transition between the
leozoic rocks and the unconsoliceous and Tertiary embayment
sediments.

Wednesday, May 30,197
En route.

Henry Ward Inn a t Kentucky Dam Village
State Resort Park. Exit park.
Junction park road and U.S. Route
right (north) on U.S. 641 (fig. KV-23).
Bear right on U.S. 62 and 641.
Cross Kentucky Dam and travel northeast on
U.S. 62 and 641, retracing approximately
14.3 miles (23 km) traversed the previous day.
Points of geologic interest are noted on that
road log.
Junction U.S. 62 and 641; turn left (north) on
641. For the next 9.5 miles ( 1 5 km) the route
is over the outcrop of St. Louis and Ste.
Genevieve (Mississippian) limestones. The
terrain is characterized by numerous sinkholes; surface streams are rare because much
drainage is diverted to subterranean routes.
On right, road to the open-face operation of
Fredonia Valley Quarries, Inc. Continue on
U.S. 641. The quarry, located in an erosion
outlier of the Dripping Springs escarpment, is
entirely in the Fredonia Member of the Ste.
Genevieve Limestone. The escarpment in the
background (east) is capped by the Bethel
Sandstone (Mississippian).
Junction U.S. 641 and Kentucky Route 91 in
Fredonia; turn left and continue on these
highways.
Cross Tabb fault system (not visible on highway). The most productive area for fluorspar
in the Western Kentucky fluorspar mining
district i s located in the Tabb fault system 2
miles (3.2 km) west of here. Sites included
U. S. Steel's Lafayette Mine (fig. KY-24) and
Alcoa's Haffaw Mine. (No mines were operating in this area a t the time this itinerary was
prepared.)
Cross Livingston Creek; enter Crittenden
County. Palestine Sandstone (Mississippian)
on right. For the next 0.8 mile (1.3 km) the
highway ascends a dip slope on the Palestine
Sandstone.
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Mexico fault system (not visible on highway).
641 and Kentucky Route
e of the Mexico fault sysrth on U S . 641 and KenFor the next 2.4 miles
is over Cypress Sandstone
(Mississippian). The isolated knobs to the
right (east) are capped with Hardinsburg
Sandstone.
Crayne (at post office).
Cross unnamed fault; Cypress Sandstone on
south against Tar Springs Sandstone on the
north (fault not visible on highway).

Cross Clay Lick fault system (not visible on
highway).
Junction with U.S. Route 60 in Marion; conMarion on Kentucky Route 91
unty Courthouse in Marion on
left. Marion was the rail hub for shipments of
fluorspar ore in the past. Turn left on Mentucky 91 a t the traffic light.

Exposures of Ste. Genevieve Limestone on
left.
Cross northeast end of Crittenden Springs
fault system, locally called the Memphis area.
(Fault not visible on the highway.)
Scattered exposures of limestone and shale of
the Golconda Formation.
posures of thin-bedded Hardinsodore fault system (not visible on
nch or cut along fault in
tone that produced subbarite (Mico Mine).
loodplain. Outcrop of St.
Louis Limestone in dump of trees on left.
Ohio River a t Cave-in-Rockferry.

Figure KY-23.

Field trip route for Kentucky, Day 4, from Kentucky Dam Village Stare Resort Park to Cave in Rock, Illinois.

KENTUCKYIDAY 4

ly small amouvts of fluor-

the basic open-hearth steel furnace in which fluorspar
was used for- flux. Production since 1890 has been
erratic (Trace, 1974, p. 61 ).
eologic maps at a scale of "824,000 are available
for the entire district. These 7.5rninute geologic quadrangle maps, which were prepared as part of the KenGeologicaS Survey coping program, were completed in 1976.

Figure KY-24.

Tabb No. 1 shaft of Lafayette mine (inactive).
This has been the main opening on the Tabb
fault system.

The Western Kentucky fluorspar district is a part
of the Illinois-Kentucky fluorspar district, which i s the
largest producer of fluorspar in the
Kentucky district is in Crittenden, Livingston, and
Caldwell Counties of western Kentucky, near the
towns of Marion, Salem, Smithland, and Princeton.
About 3.25 million short tons of fluorspar concentrate have been produced since mining began in
about 1873. Small quantities of zinc, barite, and lead
also have been produced. The earliest
lead and was done a t the Columbia
(Ulrich and Smith, 1905, p. 115). The
for fluorspar was a t the Yandell Mine i

'

Previously published in A symposium on the geology of fluorspar, Kentucky Geological Survey, 1974.
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Sedimentary rocks exposed in the district range in
age from Lower
niferous limestone to Quaterine deposits. Most of the rock
nary fluvial and I
units a t the surface are Carboniferous (largely Mississippian), although some Lower Pennsylvanian rocks are
present also. Small amounts of unconsolidated sand,
silt, clay, and gravel of Cr aceous and Tertiary ages
and loess and alluvium of uaternary age are present
locally.
irds of the Mississippian rocks are
fossiliferous marine limestone and the remainder are
composed of clay- t o sand-size terrigineous clastic
material. Meramecian marine limestone i s a t the surface
in about half of the district and Chesterian marine and
fluvial to fluvio-deltaic clastic sedimentary rocks and
marine limestone underlie about a third. Mississippian
rocks are about 3
feet (914 m) thick The Upper
Carboniferous (Pe
Ivanian) rocks are dominantly
fluvial clastic rocks-shale and sandstone with a few
thin coals-and are as much as 600 feet (183 m) thick.
Most of the ore deposits occur where the wall rocks are
of either late Meramecian or early Chesterian age.
Many mafic dikes and a few mafic sills are present.
The mafic rocks are mostly altered mica peridotites or
lamprophyres and are composed of carbonates, serpentine, chlorite, and biotite with some hornblende,
pyroxene, and olivine. Most of the dikes are in a 6- ta
km), northwest-trending belt.
mmonly the dikes strike M 20' to 30O W, dip from
' to vertical, and are 5 to 10 feet (1.5-3 m) wide.
ased an radioisotopic study, !he dikes have been
Permian in age (Zartman arid

1

=

The dominant structural features of the district are
a northwest-trending dsrmal anticline, the Tolu Arch,
and a series of normal faults or fault zones that trend
rd and divide the area into
as%-trendinggrabens. Developas the major tectonic event in
the district.
isplacement along the faults varies from

a few feet to as much as 3,000 feet (914 m), although
commonly, no more than a few hundred feet. Available
data suggest that the horizontal component of displacement is relatively minor compared to the vertical displacement. Many cross faults of small displacement
trend northwestward and are occupied at places by
mafic dikes. Faulting was mostly post-Early Permian t o
pre-Middle Cretaceous in age, although some movement continued through the Cretaceous and Tertiary
t o the present (Rhoades and Mistler, 1941, p.
2046-2047; Amos, 1967).
Nearly all of the faults are normal; generally they
dip 75' to go", although rarely they are inclined as low
as 45". Locally, the direction of dip may be reversed.
Fault zones that consist of several subparallel and
sinuously intersecting fractures are especially common
along the edges of many of the grabens (Hook, 1974,
fig. 3). These zones are commonly a few hundred feet
wide, although a t places they are more than 1,000 feet
(305 m) wide. The total displacement attributable to a
fault zone is distributed irregularly among the several
individual faults, classified as step faults, antithetic
faults that form small grabens within or along the edge
of the fault zones, and cross faults (Hook, 1974, p.
79-811.
Ore Deposits
Most of the fluorspar-zinc-barite-lead ore bodies
are steeply-dipping to vertical vein deposits along faults
and "gravel" deposits that resulted from concentrations of fluorite in residuum above vein deposits. A few
deposits occur as very gently dipping to nearly horizontal bedding-replacement deposits in lower Chesterian or upper Meramecian rocks.
Most of the vein-ore deposits are along northeasttrending faults; a few veins are along northwest- and
north-trending fissures or faults that at places contain
mafic dikes. The fluorspar veins commonly are fissure
fillings in fault breccia, accompanied by replacement of
vein calcite and some limestone wall rock. A typical
vein i s lenticular, pinches and swells erratically, and is
composed of fluorite, calcite, and country-rock fragments. Locally, the vein may be entirely calcite or
fluorite. Commonly, contact with vein walls is sharp;
however, a t places, veinlets of fluorite and calcite extend a few hundred feet beyond a vein into slightly
brecciated wallrock. In many veins, sphalerite, galena,
and barite are minor minerals; in a few veins, sphalerite
or barite is the major constituent. Mine-run ore commonly contains from 30 to 40 percent fluorite, and, a t
places, 2 to 3 percent zinc and 0.5 to 1 percent lead.
The width of most fluorspar veins i s 3 to 10 feet
(.9-3 m), and mined ore shoots commonly range from
200 to 400 feet (61-122 m) in length and 100 to 200
feet (30-61 m) in height. Deposits have been mined to

depths of about 700 feet (213 m). Based on stratigraphic relations, the age of mineralization is postEarly or Middle Pennsylvanian and pre-Late Cretaceous.
A few bedding-replacement deposits are present in
the Kentucky district. These deposits are elongate
bodies that trend north to northeast; they may be as
much as 2 miles (3.2 km) long and 150 t o 250 feet
(46-76 m) wide with thicknesses of 5 to 10 feet
(1.53 m) (Trace, 1974, p. 69).
More than two-thirds of the fluorspar production
within the district has come from five areas of 1 to 5
miles (1.6-8 km) along a fault zone. Several other areas
also have produced small quantities of fluorspar, and a
few areas have produced only zinc or barite.

End of Kentucky portion of field trip.

DAY 4. Cave in Rock, Illinois, t
STOP 1.

sheet phases of the
Sandstone Member-

Hicks Dome and

STOP 2A.
(Optional stop).
STOP 2B.
uctural history of

Overnight stop, Holiday ink
Illinois.

I

Carbondale.

ow Recreation Area

STOP 3.

Thursday, May 31,1979

1
t

ian-Pennsylvanian Unconformity, U.S. Route 51.
Caseyville Formation (lower PennInterstate 57.

Overnight stop, Holiday Inn
Illinois.

lyffe State Park (lunch

STOP 10. The Abb t and Caseyville Formations (lo
state 24.

Friday, June I , 1979

DAY 6. Carbondale,

features of the
ormation, Kinkaid

area.
STOP 12.

Channel fill and ass
posits of the Walshvill

STOP 13.

View of Mississippi River floodplain and Fountain Bluff (optional stop).
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ion practices, Captain
outhwestern Illinois Coal

Wednesday, May 3
STOP 1.

ome and the IllinoisFluorspar District.

STOP 2A. Garden of the Gods Access
stop).
STOP 2B.

Garden of the Gods
overview of Eagle Val
tural history of t
tional environments
Formation.

STOP 3.

Pounds Hollow Recreation Area (lunch
stop).

STOP 4.

Channel and sheet phases of the Anvil
Wock Sandstone Member-Eagle
Mine.

STOP 5.

Shawneetown Fault Zone, north lim
Eagle Valley Syncline.

STOP 6.

Will Scarlet Mine, Peabsdy Coal Company
(optional stop).

Overnight stop, Holiday inn, Carbondale.

Welcome to Illinois!
Mileage

0.0

Assemble field trip vehicles in large parking
lot immediately to right (east) of ferry landing. Proceed north on lllinois Route 1. See
figure I L-1 for a map of today's route.
The portion of lllinois covered in the
field trip figured prominently in the early history of the state. lllinois was admitted to the
Union on December 3, 1818. Previously, it
had been part of the Northwest Territory, a
county of Virginia, Indiana Territory, and the
lllinois Territory. Its name i s derived from a
confederacy of Indian tribes, the Ininiwek,
meaning "the men" or "superior men." This
was modified to lliniwek and then to Illinois
by the French. The confederacy included six
tribes-Cahokia,
Kaskaskia, Michigamea,
Moingwena, Peoria, and Tamaroa. Four Illinois cities, including the original state capital
(Kaskaskia), derived their names from these

tribes. Several other place names in lllinois
reflect the influence of early French explorers: St. Libory, Beaucoup Creek, Prairie
du Rocher, Carondolet, Prairie du Lang Creek.
French explorers traveled into the region from
their Canadian settlements. A t the close of the
French and l nd ian War, Franee surrendered
the area to Great Britain in 4763. The area
was ceded to the United States of America in
'1 784 following the Revolutionary War.
Early settlers came from the eastern seaboard and nearby states of Kentucky and
Tennessee to the fertile land of southern Illinois. Germans, English, Irish, and Colonial
Americans traveled down the Ohio River and
entered the Illinois frontier through Shawneetown, bringing many of their eastern names
with them.
Enter village of Cave irr Wock, Illinois. Turn
right (east). Note several rock and mineral
shops. The Illinois-Kentucky Fluorspar District has yielded some of the largest and most
perfectly developed crystals of the mineral
fluorite found anywhere in the world.
Cave in Rock, Illinois, was settled late in
the 4 8th century as a pioneer river settlement
and ferry crossing. Its name is derived from
the cave located about .3 mile (0.5 km) upstream (east) of this location.
This area of lllinois i s referred t o as
"Egypt" or locally ' l i t t l e Egypt." This name
may have been given because of the names of
southern l l l inois towns (Cairo, Karnak,
Thebes, Dongola). A second possible explanation lies in an account sf late spring and
early fall frosts to the north, which shortened
the growing season and forced people to come
south for corn and wheat. Farmers driving the
wagons said they were '"oing down to Egypt
for corn," as did the biblical sons of Jacob.
T-intersection. Turn right (south) toward
Ohio River.
Entrance to Cave-in- ock State Park. Numerous outcrops of St. Louis Limestone of the
Valmeyeran Series (middle Mississippian) occur a t park entrance and throughout park.
Rock strata in the park dip about 3" NE.
This park was established in 1929 and i s
one of many within the lllinois state park
system. Trees within the park include catalpa,
locust, shag hickory, oak, ash, sycamore,
cypress, sugar maple, and elm. Abundant karst
topography has developed on limestone strata
a t and near Cave in Rock. Soil here i s partly
loess derived.

Figure IL-1.

Field trip route for Illinois, Day 4, from Cave-in-Rock ferry to Carbondale, Illinois.

FIELD T R I P 91ROAD LOG

Would you know the thrilling stories,
Know the deeds o f bold adventurers,
Deeds o f bloody river pirates,
Deeds o f skulking blu fP-cave bandits?
From ''Ballads from the Bluffs"
by Elih u Nicholas Hall ( 994e3)

Cave in Rock (fig. lh-2) has a colorful
history. i t s position, accessibility, and ease of
defense made this small but picturesque limestone cavern ideally suited for a succession of
illicit enterprises. First described by the
French early in the 18th century, "Cawerne
dans le Roc" became a headquarters for ~ u t law gangs and river pirates after the Revolutionary War. From the cave, these gangs
preyed on riverboats moving down the Ohio
River mainly toward New Orleans. It harbored
such "establishments" as Samuel Mason's
"Wilson's Liquor Vault and House of Entertainment." A gang of counterfeiters occupied
the cave until 1831. After the pirate gangs
were removed from the riverfront, the cave
served as shelter for westward-boun
and, during the mid 19th century, as a storage
place for potatoes awaiting transport downriver.

ark concession stand on

Small hills just beyond concession stand
are Indian bedrial wmounds, probably sf the
ed in this region. The
awneetemwn, located
farther north on the
ed in 1810 as a Shawit prospered during
the period of immigration by settlers from the
east and contained the .Firs$ bank in Illinois
territory. Phis bank has the distinction of
own an application for a loan
from a fledgling settsernent s n Lake Michigan
the grounds that it was too remote from
wneetown to amount to anything. That
lerrienr was Chicago.
Shawneerown is one of several place
names in souther Illinois derived from the
SRavvnee B ndians. hawnee means south. The
b~awa-iieeslived in the southern part of the
tates and moved to Pennsylvania and
Ohio during the 18th century. in 11 745, driven
from their eastern homes by the powerful Iroquois, %hey migrated t o scmthern Illinois,
they stayed For less than twenty years.
stood at or near the
mble in parking area.

Figure I L-2. Entrance to Cave in Rock, Cave-in-Rock State Park. Cave opens in St. Louis Limeszone cliff about 70 feet (21 m)
. from Ohio River at normal pool level. It extends into cliff for 450 feet (46 m] and is from 25 t o 3
wide and about 15 to 20 feet (4.5 t o 6 m) high throughcwt most of its length. The rear part of the cave is connected
k
and covered by a screen.
to the surface through a sinkhole which at the surface is surrounded by a r o ~ wall

S

dale.

The Illinois-Kentucky Fluorspar District i s in a
complexly faulted area located between one of the
deeper portions gf the l l t i ~ ~ Basin
is
to the north and
the Mississippi Embayment to the southwest. The
Ozark Uplift lies to the west, t h e Nashville Dome and
Cincinnati Arch t o the southeast and east, respectively.
The district lies astride a broad northwesterly-trending
domal anticline (Heyl et a(., 1965). The anticline i s
transected by the Rock Greek Graben, which extends
northeastward through a oag between the anticline's
two apices; it is truncated on the northwest by the
Dixon Springs Graben. Each graben is bounded on the
northwest by a major fgult w fault zone showing evidence of high-angle reverse movement. In some areas
the southeast sides of the major grabens are marked by
a series of step-like faults that accumulate downthrow
to the northwest. Where unaffected by faulting, the
sedimentary rocks dip to the northeast and north into
the Eagle Valley Syncline then rise along the Shawneetown Fault Zone located farther to the north.
The structural configuration of the district seems
to have begun with warping and igneous activity coincident with the Appalabian Revolution in Permian time.
Major faulting appears also t o have begun about this
time and may have continued into the Mesozoic. By
Gulfian (late Cretaceous) time, when warping occurred
again, major fault movements and the structural details
of the mineralized district seem t o have been largely
completed.
Igneous activity during the Permian (Zartman et
al., 1967) presumably uplifted the low, northwesttrending anticline and injected periodite and lamprophyre dikes into trending fractures. An explosive phase
of igneous activity uplifted Hicks Dome approximately
4,000 feet (1,200 m) and produced isolated intrusions
of breccia throughout the Illinois portion of the fiuorspar district. The latter apparently followed the dike
intrusion, at least in part. Fragments of ultramafic rock
in intrusive breccia indicate that dike intrusion preceded brecciation at two localities and possibly at
others.
Evidence of igneous activity at Hicks Dome includes numerous bodies of intrusive breccia and one
lamprophyre dike. Most of the breccias are of local
derivation, consisting of silicified fragments of the
immediately enclosing host rock in a matrix of finely
comminuted rock and micr~crystallinequartz. They
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are believed to be '"burst breccias," caused by the rapid
dilation of fractures by gaseous expiasions. A few of
the breccia bodies are of deep-seated origin and consist
of igneous rock and mineral fragments, plus varying
amounts of sedimentary rocks, in a carbonate matrix
(calcite, doiomite, siderite). These are believed t o be
"carbonatitic breccias," formed by the upward streaming of GO2-rich gases emanating from an alkalic
magma.
Mineralization at Hicks Dome i s largely confined
to breccias of the central area underlain by Devonian
limestone arad the immediately surrounding belt of the
ew Albany Shale Group. Fluorite and barite
are the most common epigenetic minerals, and an
abandoned fluorite mine is located on the east flank of
the dome at the edge of the central area. Other minerals in "cke breccias include sphaierite and galena in
minor amounts, monazite and florencite (identified in
yllieem silicate, bertrandite,
breccia and in a breccia dike
In addition, chemical analyses have revealed above-normal amounts of Nb in one
of the central area breccias.
ar deposits of three major types occur in
the mining district: ( I ) bedded or "blanket" deposits
formed primarily by selective repl'acement of limestone
beds, (2) fissure-filling or vein deposits along faults,
and (3) residual or "gravel spar" derived by weathering
of either primary type.

The primary controlling factor determining the
location and extent of mineralization of vein deposits
was faulting. Major deposits have been found in northeast-trending faults of moderate displacement (25 to
500 feet, 7 t o 152 m).

The bedding-replacement deposits are located near
and on the southeast side of a major northeast-trending
structural element, the ock Creek Graben. The deposits follow the course of a group of fractures and
minor faults that trend N 45" E to N 60" E and
t o 1\11 85" W. The widest and most persistent
ore bodies follow the northeast-southwest trends, parallel to the graben. The restriction of bedded replacement deposits to certain stratigraphic levels indicates
that some beds were particularly favorable sites for
replacement processes.
From direct stratigraphic evidence, the ore deposits are post-Pennsylvanian in age, predate erosional
cycles that truncate the veins, and are capped by the
Mounds Gravel of liocene-Pleistocene age (Willman
and Frye, 1970).

Board buses and proceed west on park road.
T-intersection with park access road a t stop
sign. Turn left (west) to return t o village of
Cave in Rock.
T-intersection with lllinois Route 1 a t stop
sign. Turn right (north) on Illinois Route 1.
Cemetery on right.
The large closed depressions on both sides
of the road are solution sink holes developed
in the St. Louis Limestone of the Valmeyeran
Series (middle Mississippian). Karst topography is common wherever the St. Louis
Limestone lies a t the surface in the midwestern United States. Mammoth Cave National
Park in western Kentucky i s one spectacular
example of such solution phenomena.
Several small exposures of the St. Louis Limestone are present along the west (left) side of
the road. The limestone is weathered by solution, leaving a thick dark-red residual clay
called "terra rosa." The soil derived from this
clay i s one of the most common types in the
lllinois-Kentucky Fluorspar District, and is
low to medium in agricultural productivity.
The St. Louis Limestone as exposed here is
medium to dark gray, fine to medium crystalline; contains abundant chert nodules and
minute veinlets of fluorite; and i s very fossiliferous. FossiIs include bryozoans, brachiopods, gastropods, crinoids, and colonial rugose
corals (hithostrotion sp. abundant). A bed of
hard chert present in the St. Louis Limestone
is used as a reliable marker by drillers in the
Illinois Basin. In the past, many oil test holes
were terminated a t this horizon because petroleum-bearing rocks are much less common in
lower stratigraphic units.
Country road to the right leads to the Rigsby
and Barnard Quarry, from which crushed
stone of Ste. Genevieve Limestone is produced; the Ste. Genevieve Limestone forms
the high escarpment visible to the right of the
road. The bulk of the production from this
quarry is used for construction aggregate and
agricultural limestone. The limestone is about
150 feet (46 m) thick; most beds are oolitic
and very fossiliferous. The Genevievian index
fossil Platycrir~uspenicillusi s abundant. Other
fauna are similar to those found in the underlying St. Louis Limestone, discussed previously. The Ste. Genevieve is generally a high
calcium (CaC03 > 90%) limestone in this and
surrounding regions. It was deposited in an
open, shallow marine environment. This limestone is overlain by the Chesterian Series
(upper Mississippian), an alternating sequence
of deltaic sandstones, marine limestones, and
shales, which were deposited in and near
deltas of the ancient Michigan River System.
These deltas repeatedly advanced into shallow
epicontinental seas during late Mississippian
time (Swann, 1963). The Chesterian Series is
about 1,000 feet (305 m) thick and has
yielded more than 60 percent of the petroleum produced to date in the lllinois Basin.
Formations of the Chesterian Series will be
visible in roadcuts for the next 4 miles.

Cross contact between Ste. Genevieve Limestone and Aux Vases Sandstone. The Aux
Vases Sandstone here is light to medium gray
and brown, generally medium grained; grains
are well rounded and well sorted; units are
thick to thin bedded and flaggy; ripple marks
are locally abundant. Casts of Lepidodendron
sp. and Calarnites sp. are present locally. Sandstone is calcareous in the lower part near the
contact.
Crest of hill, capped by Bethel Sandstone,
el Chesterian Series, crops
out along highway on right for a distance of
about 106 feet (30m). It dips northeastward
a t about three degrees. The Cypress Sandstone
i s light orange-brown, thin and irregularly
bedded a t this outcrop. This porous and permeable sandstone has yielded almost onefourth of a l l petroleum produced in lllinois
(1.5 billion barrels or 8.2 million metric tons)
where it is present in the subsurface in central
Illinois.
Bridge over Sheridan Branch. Stream alluvium
covers the concealed contact between the
Cypress Sandstone and the overlying Golmnda Group.
Large roadcut. Conformable contact between
upper sandstone (6 ft, 1.8 m) and lower siltrn) units of Hardinsburg For3). The lower unit consists of
s i l tstone, orange-brown, limonitic, ripple
marked; siltstone weathers to small flla kes and
platelets, many of which display sole marks.
Shallow water deposition i s indicated. The
overlying sandstone is orange-brown, medium
grained; grains generally well rounded and
well sorted, thin to medium bedded; locally
contains channel-fill structures. Dip is about
8" NE. The Hardinsburg Sandstone i s a prolific producer of natural gas in western
Kentucky.
Shewmaker School (left).
Tar Springs Sandstone, Chesterian Series
(small outcrop in roadcut).
Shaly facies of the Tar Springs Sandstone;
mostly shale with many siltstone platelets.
Crossroads by "76" sign. Continue straight.
The Minerva No. '1 Mine of Allied Chemical Company is located about 0.75 mile
i1.2 km) southeast (right). Fluorite, along
with some galena and sphalerite, occurs as
bedding replacement ore a t a depth of about
1,000 feet (305 m). The deposits follow the
course of a group of fractures and minor
faults that trend N 45" E to N 60" E and
N 39" VV to N 8 5 " W . The widest and most
persistent ore bodies follow northeast-southwest fractures thatparallel the Rock Creek
Graben, which iies about one mile (1.6 km)
northwest. Host rock for the major ore horizon is the Downeys Bluff Limestone of the
Chesterian Series (upper Mississippian).
Bridge over tributary creek to Rock Creek.
Cross Peters Creek Faults, enter Rock Creek
Graben.
At this point, the field trip route crosses

7.7
8.8

9.7

from the Menard Limestone (upper Mississippian) to the Caseyville Sandstone (lower Pennsylvanian). Vertical displacement i s about 500
feet (152 m), downthrown to the north.
Prominently slickensided sandstone is present
in a small outcrop a t left side of road. The
Rock Creek Graben, about 2 miles (3.2 km)
wide here, is the easternmost of the two major
down-dropped blocks that transect the Illinois
fluorspar district. In this area the graben
trends approximately N 55' E and is bounded
on the northeast by the Hogthief Creek and
Goose Creek Faults, and on the southeast by
the Peters Creek Faults or by step-fault
branches of the Peters Creek Faults.
Bridge over tributary creek to Rock Creek.
Mt. Zion Church ahead on left.
Abbott Formation (middle Pennsylvanian).
Ten feet (3 m) of dark orange-brown sandstone, overlain by about 10 feet((3 rn) of dark
gray to black shale and siltstone. A small fault
( < 5 feet [ I .5 m] vertical displacement,
downthrown to north) i s visible here (fig.
I L-4). Horizontal slickensides occur in small
stream to right (east) of this exposure. The
faulting appears to be compressional in origin,
and evidently occurred when the Rock
Graben was formed.
Sharp, wide curve to left (northwest). Goose
Creek Fault. Vertical displacement about 5630
feet (152 m), downthrown to the south. Slickensided fault surface (sandstone) i s exposed
by natural erosion about 150 feet (46 m) west
of the highway. Exposed interval in large
roadcut is mainly shale (fig. IL-5) with numerous channel-fill sandstones (figs. IL-6, 7, and
8). Two thin coals are present in the upper
part. Coals of the Caseyviile Formation are
generally very thin and lenticular, and are less
common than those in overlying strata. Field
trip route here crosses from the Abbott Formation to middle part of the Caseyville
Formation. Total section exposed is about
140 feet (43 m), extending from just above
the Battery Rock Sandstone Member t o the
Pounds Sandstone Member.
Two coals and associated strata in the
upper part of this highway cut provide the
first opportunity to observe cyclic sedimentation in Illinois. The lower coal, about 8 inches
(20 cm) thick, is underlain by 1.4 feet (0.4 m)
of medium gray, noncalcareous underclay
which lies directly on a cross-bedded channelfill sandstone. A medium gray clay-shale
about 4 feet (1.2 rn) thick overlies the coal;
this clay-shale grades upward into light gray
underclay upon which the upper coal, about
9.5 inches (24 cm) thick, was deposited.
Apparently two successive coal swamps occupied the area, separated only by clay-shale
which may have been deposited as lakebottom sediments. The upper coal i s overlain
by medium to dark gray, partly brittle, carbonaceous shale that grades upward into lightbrown, sandy shale which contains interbeds
of sandstone in i t s upper part. The carbonaceous shale contains b ~ t hfine clastic and
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Figure DL.-3.

Siltstone and sandc;tone of t h e I-larclinsburg
Farmatian. The lower unit i s a lirrronitic,
rippie-marked silzsroruc. The upper unit is
a mediurn-grained, well-sorted sandstone with
local lenticular (channel-fill beds.

Figure I&-4.

Flexures associated with s m a l l iault in shale
of the Abbcr~? F-ormation ill mileage 8.8.
Wight (north) side i s downthrown about 2
feet (0.6 rn). (Scale: orae Foot and one inch
~17its.I

organic mattel and :8pparent$ywas deposited
immediately after rhe coal swamp became inbaeiitly che site was buried by

Soil

Sandy shale

Shale, carbonaceous
Coal
Underclay
I

-

.

I

I

Coal
Underclay
Sandstone, cross-bedded, massive, lenticular

Sandstone; cross-bedded, tangential at base, often trun.
cated at top; load cast i n t o underlying shale at base,
ripples at top, 1 t o 2 f t shale interbeds, 6 inch t o 1 f t
sandstone beds, lenticular, one cross-bed per bed

Shale, bluegray
Sandstone, cross-bedded, tangential a t base
Shale, blue-gray
Sandstone, massive, cross-bedded, quartz-pebble conglomerate at base, abundant log casts-Lepidodendron, Calemires, others; channel w i t h local relief t o 5 t o 6 f t , shale
lenses

10.7

Shale, very carbonaceous, weathered surfaces, very limonitic, locally brittle, breaks i n t o long tabular laths
Sandstone, w r y limonitic, leisegang, concretions o f
limonite developed along joint systems
Shale, very carbonaceous, weathered surfaces, very limonitic, locally brittle, breaks i n t o long tabular laths
Clay, underclay type
Shale, very carbonaceous, weathered surfaces. very li
nitic, locally brittle, breaks i n t o long tabular laths

11.3
13.8

Shale and mudstone, soft, medium gray, breaks i n t o
numerous t i n y fragments
Sandstone, limonitic, sideritic, fine grained
Clay shale andclaystone, many limonite concretions,
abundant siderite,iron-rich horizon

Y O f t covered section
Sandstone, medium bedded, orange-brown, ripple-marked
cross-beds, cross-beds N 70 E, 28 N

14.0
3 i n c h sandstone w i t h loadcasts i n t o underlying mudstone
Sandstone, t h i n and medium bedded, generally fine
grained, ripple marked, somewhat shaly; sandstone,
siltstone, and shale; small lenticular beds

Sandstone, medium brown, very irregular bedding, few
t h i n shaly units, locally lenticular, locally ripple marked,
fine grained
Covered

1942) (fig. IL-9) i s not typical tor the Caseyville Formation. Most notably absent are
marine limestones and shales; this absence is
apparently due to the predominance of nonmarine fluvial processes in deposition of the
Caseyville Formation. The coals of the Caseyville Formation were evidently deposited in
relatively small, local swamps or marshes that
occurred on a broad plain crossed by meandering streams. The marine environment
appears to have been somewhat distant to the
south and west during most of Caseyville
time. However, a t least one limited marine
transgression did occur in this area, as evidenced by the local occurrence of the marine
Sellers Limestone Member in the upper part
of the Caseyville Formation (Fraunfelter, this
Guidebook, part 2, p. 73-75).
in younger formations of the Pennsylvanian System, beginning near the base of the
Spoon Formation, the marine influence becomes more evident with the occurrence of
regionally extensive marine limestones, shales,
and coals. Regionally uniform depositional
processes are evident in the Carbondale Formation (middle Pennsylvanian), which contains coals and marine strata that underlie
essentially the full extent of the Illinois Basin.
These remarkably uniform depositional conditions produced distinctive, relatively uniform sequences of strata that are known as
"cyclothems."
Gradational contact between Caseyville and
Abbott Formations (concealed). Scattered
highway outcrops for the next 6 miles are in
the Abbott Formation.
Enter Gallatin County. Established in 1812;
named for Swiss-born Albert Gallatin, U.S.
Secretary of the Treasury from 1801 to 1814.
Broad area of reclamation to right and front
(north and northwest). The Davis and De
Koven Coals (Spoon Formation) have been
mined from the reclaimed area at right. The
Harrisburg (No. 5) and Herrin (No. 6) Coals
(Carbondale Formation) have been mined in
the area to the front. These coals dip north
and northeast at about 10" into the Eagle
Valley Syncline.
County Road 13 to Karbers Ridge on left.
Turn left (southwest). Pounds Motel on right.
Field trip route extends southwestward along

'

Figure IL-5.

Columnar

-6------

Member and underlying siltstone-shalesuccession of Caseyville Formation exposed along
Illinois Route 1 in northern Hardin County,
Illinois. A t least three cycles of sedimentation
are exposed in this roadcut. The lower cyclic
unit i s predominantly a siltstoneshale sequence with development of an underclay but
no coal. The middle cyclic unit is predominantly sandstone sequence with a disconformable lower boundary and a coal and
underclay developed above the topmost
(leached) sandstone. The top unit has only
shale and underclay separating the coal from
the coal of the underlying unit.
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south rim of Eagle Valley Syncline traversing
the Abbott and Caseyville Formations and
Chesterian Series strata (upper Mississippian).
The strike of these units i s subparallel to field
trip route.
Enter Shawnee National Forest. Evergreen
forest on both sides of road.
Entrance to Pounds Hollow Recreation Area
on right. Continue straight. Trip will return
here for lunch following stop at Garden of the
Gods Recreation Area.
Contact between Abbott and Caseyville Formations; Pounds Sandstone Member crops out
at right side of road.
Concealed scissors fault, about 100 feet
(30 m) northwest (right), parallels road here.
Downthrown to northwest.
Road on right to Indian Wall and Rim
Trail. Continue straight.
Crest of Caseyville escarpment. Elevation i s
about 700 feet (213 m) above sea level. This
area is typical of high escarpments formed on
the Caseyville Formation a t the southern
margin of the Illinois Basin.
Country store on left; elevation 735 feet
(224 m) above sea level. Lowlands to south
formed on Mississippian strata. Route descends here from Caseyville strata southwestward across upper units of Chesterian Series.
Russel Cemetery on right. Concealed scissors
fault of mileage '17.1 trends northeastward,
underlies area of cemetery. Vertical displacement is about 50 feet (15 m), downthrown to
northwest.
Tar Springs Sandstone exposed on both sides
of a fault zone. Scissors fault of mileages 17.1
and 18.7; vertical displacement about 50 feet
(15 m) downthrown southeast.
Karbers Ridge School. Hardinsburg Sandstone
crops out on right. View of Caseyville escarpment to right (north).
Dogwood Campground and Gift Shop on left.
Large valley south of road is eroded in soft
shale of the Golconda Group.
United States Post Office, Karbers Ridge, left.
Karbers Ridge, a thriving community a t
the t i m e o f the American Civil War
(1862-1865), supported four general stores, a
blacksmith shop, funeral parlor, feed mill, and
two churches.
Hardin County and this region of southern Illinois was much more densely populated
about 100 years ago than a t present. Early
settlers, equipped only with wooden plows,
were unable to break the thick prairie sod
farther north in lllinois and chose this rocky,
but more easily cultivated soil. As cultivation
of rich, glacially-derived soil to the north
developed through introduction of the steel
plowshare, this land became subeconomic and
was abandoned.
Road intersection; continue straight. High
Knob to right (north). Roadbed here is on
Hardinsburg Sandstone; deeper valleys on
route reach the underlying Golconda Group.
Prominent escarpment on the right (north)
formed by Caseyville Sandstone along south

limb of Eagle Valley Syncline.
Turn right (north) toward Garden of the Gods
Recreation Area. Field trip route crosses
formations of the upper part of the Chesterian
Series. These units dip northward a t about 7".
The northward-facing slopes observed adjacent to route here are dip slopes.
Bar Springs Sandstone caps hill. Caseyville
Sandstone bluffs (Buzzard's Point) may be
seen ahead.
Menard Limestone in valley of Rose Creek.
Well exposed section a t right past bridge.
Limestone is bluish gray, general1y finely
crystalline, medium to thick bedded, very
fossiliferous; fossils include Archimedes sp.
(abundant), horn corals, crinoids, blastoids,
pelecypods, and brachiopods.
Archimedes sp. is restricted to Mississippian and older rocks in the midcontinent of
the United States. An interesting early use of
the science of paleontology was made by
David Dale Owen of the New Harmony Scientific Community; he advised farmers of the
region that if the easily identified Archimedes
sp. was present in rocks cropping out on a
farm, no coal could be expected. While certain
exceptions did occur due to other geological
factors, this fossil was important in the early
determination of the extent of coal-bearing
strata in the midcontinent.
Palestine Sandstone on right. Ten feet (3 m) is
exposed in roadcut; dip about 7" N.
Clore Formation (shale) is exposed in deep
gully on right in front of house. The Caseyville Formation (Pennsylvanian) here directly
overlies Clore (Mississippian). Two additional
Chesterian (upper Mississippian) formations,
Kinkaid Limestone and Degonia Sandstone,
are absent due to erosion of the lnman Valley
(Bristol and Howard, 1971) prior to deposition of the Pennsylvanian System.
Contact between Clore Formation (Mississippian) and Caseyville Formation (Pennsylvanian) concealed by slump blocks of the
cliff-forming Battery Rock Sandstone Member. Basal tusk Shale Member crops out on
right in curve.
Garden of the Gods access road.

The sub-Pennsylvanian unconformity in the Illinois Basin contains a linear drainage pattern of valleys
eroded into the upper Mississippian Chesterian Series
and older strata. These paleovalleys, which have cut as
much as 450 feet (137 m) into Chesterian strata, trend
generally southwesterly (Bristol and Howard, 1971;
Potter and Desborough, 1965; Siever, 1951). The

Evansville Valley (Bristol and Howard, 1971, fig. 4) in
southeastern Illinois (fig. I L-10) i s incised as much as
250 feet (76 rn) into Chesterian rocks (Potter and
Desborough, 1965). The valley bottom is in the
Menard Formation, and interstream divides are composed of the Kinkaid and Degonia Formations. lnman
Valley t o the west probably joined Evansville Valley
(fig. IL-10) south of the present outcrop belt (Potter
and Desborough, 1965). Inman Valley bifurcates a t the
outcrop to pass around an island or shoal of Degonia
and Kinkaid Formations.
lnman Valley was eroded about 50 feet (15 m)
into the Chesterian strata (fig. i L-11). The Lusk Shale
Member a t the base of the Caseyville Formation rests
on the Clore Formation, the Degonia Formation, and

the Negli Creek Member of the Kinkaid Limestone.
Cross-bedding measurements taken by Potter and Desborough (1965) from the Lusk Shale Member indicate
a transport direction to the southwest, parallel with the
axis ~f the valley. This valley apparently had a minimal
effect on transport direction of younger sediments of
the Caseyville Formation. This i s particularly true of
transport direction in the Battery Rock Member (figs.
IL-12 and 13).
The Lusk Shale exposed a t this locality i s an interbedded sequence of sandstone, siltstone, and shale (fig.
l b-14). Locally, sandstone becomes dominant, forming
RRF
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Clore and Palestine Formations
Menard Formation
Base of Pennsylvanian System

0Pounds sandstone
Battery Rock sandstone
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Figure IL-12
Figure IL-10. Simplified sub-Pennsylvanian geology north
of Cave in Rock, Illinois, showing location
of Evansville and lnman Valleys. (Modified
from Potter and Desborough, 1965.)

Figure IL-11.
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Cross-bedding directions in Battery Rock and
Pounds Sandstones in a small area overlying
lnman Valley in Gallatin and Hardin Counties, Illinois. Field trip route passes about
0.5 mile (0.8 km) south of the southern edge
of this map. (Potter and Desborough, 1965.)

Cross section, based on outcrop mapping, of a part of lnman Valley adjacent to field trip route in portions of Pope,
Hardin, and Gallatin Counties, Illinois. See figure lL-10 for location of cross section. (Potter and Desborough, 1965.)
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Figure 11-13.

Extensively cross-bedded Battery Rock Sandstone Member of Caseyville Formation in interval about 90 feet (27 r n j
above base of exposed section along Garden of the Gods access road. Four tabular sets of planar cross-beds are
shown. The direction of maximum dip (not corrected for structural dip) of the cross-beds is shown on the right
margin. Deposition of the sandstone evidently was not influenced by the trend (south-southwest) of the underlying
lnman Valley. (Scale: one foot and one inch units.)

lenticular beds and low bluffs. Ripple marks are abundant, particularly in the siltstone and shale. Apprsximately half of the interval i s Lusk Shale.
The Battery Rock Sandstone is a prominent
cliff-forming unit throughout southern Illinois. The
lower 8 feet (2.4 m) of Battery Rock Sandstone in this
exposure is a massive, coarse sandstone containing both
trough and planar cross-bedding and many quartz pebbles, locally becoming conglomeratic. This unit grades
upward into a cliff-forming, thickly bedded, mediumgrained sandstone, somewhat cross-bedded at the
base of and becoming extensively cross-bedded upward. Cross-bedding i s dominantly planar, Iocaliy
trough. White quartz pebbles are locally abundant. This
grades up into thinly bedded and cross-bedded sandstone and ripple-marked shaly sandstone. This finingupward sequence is typical of modern fluvial deposits.
24.2

24.9
25.4

25.6

Board buses, proceed west on Garden sf the
Gods access road. View of Eagle Valley
Syncline on right (north).
Enter Garden of 'the Gods Recreation Area.
Bluffs of Pounds Sandstone Member (Caseyville Formation) adjacent to highway on right
(fig. IL-15).
Gate to parking lot, Garden of the Gods
Recreation Area.

arden 0f the Gods is located in rocks of the
s Sandstone Mem er of the Caseyville Formation, on the south limb of the Eagle Valley Syncline,
and i s one of the most scenic areas of Illinois (front
cover). Long-continued erosion of the uplifted southin deeply disern iimb of the syncline has res~~lted
es (dip is about 1QO N)
t consist of strongly
irnentary features of
een at Garden of the
cross-bedding, ripple
marks, graded bedding, birnoda! sorting of medium- to
se-grained sandstone containing white quartz peb, and Liesegairg banding.

Soil profile

Sandstone-thinly beddedrshaly to very
shaly; cross-bedded

- ..

Sandstone-as above

...........
...........

Sandstone- cliff forming; thick bedded;
somewhat cross-bedded, becoming
extensively cross-bedded upward; white
quartz pebbles locally abundant; crossbeds mainly planar, locally trough.

...

Sandstone-cliff forming; medium to thick
bedded; laminated and cross-bedded
(trough and planar); many quartz
pebbles (gravelly in some places);
massive sandstone.

. . . . . . ..
-

Covered

Medium-hedded sandstone and
finely-bedded siltstone

Covered

The unusual concentric and parallel Liesegang
banding of iron oxide-rich layers or zones in sandstone
which is so common on outcrops of the Caseyville
Formation i s exceptionally well displayed a t Garden of
the Gods (back cover). This banding is generally attributed to the so-called "'Liesegang Phenomenon" in
which a laminated or banded precipitate results when a
fluid containing a salt is introduced into a colloidal
suspension within a porous medium. Precipitation occurs at regular intervals during mixing of the fluid and
the colloid when the dissolved s a l t reaches a supersaturated level.
From the high sandstone pinnacles of Garden of
the Gods, the western part of Eagle Valley Syncline
can be seen. Toward the northwest, areas of disturbed
land are visible where the Harrisburg (No. 5) and the
Werrin (No. 6) Coals (Carbondale Formation) and the
Davis and De Koven Coals (Spoon Formation) were
strip mined. The prominent high ridge visible north and
northwest o'f Garden of the Gods i s the north limb of
the syncline.
Eagle Valley Syncline i s a doubly plunging syncline about 24 miles (39 km) long and 8 miles (13 km)
wide. I t s axis strikes almost due east. The syncline is
strongly asymmetric with a steeply dipping north limb
(dip 25' to vertical) and a gently dipping south limb
(dip 5' to 15"). The axial plane dips northward a t
about 60". The structure i s bounded on the north, east,
and west by faults of large vertical displacement (500
to 3,500 feet, 152 to 1, 67 m); high angle reverse
faults occur along the northern margin. Only rocks of
Pennsylvanian age crop out within the syncline, but
steeply dipping Mississippian and Devonian strata are
exposed in bordering faulted areas. The structure i s
apparently related in both age and origin to the Shawneetown Fault Zone and Hicks Dome.

lnterbedded siltstone, sandstone and
shale; ripple-drift lamination cokmon

Low bluff of sandstone with some siltstoneand
shale interbedded; finely laminated; fine grained
lnterbedded siltstone, sandstone, and
shale; ripple-drift lamination common

10
Siltstone-very fissile; ripple marked
lnterbedded sandstone, siltstone, and shale;
medium to fine grained sandstone, one 1.2'
bed somewhat lenticular; micaceous, locally
ripple-marked, fissile siltstone and shale.

'

Figure IL-14.

Lusk Shale and Battery Rock Sandstone Members of Caseyville Formation exposed along
east side of road into Eagle Valley near turnoff
to Garden of the Gods Recreation Area.

F I E L D TRIP 9/ROAD LOG

Figure l L-15. Pounds Sandstone Member of Caseyville
Formation near Garden of the Gods Recreation Area. The Pounds Sandstone, like
the Battery Rock Sandstone below, commonly forms cliffs and high bluffs in areas
of outcrop.

Leave Stop 28.
Intersection with access road. Turn right
(south) down hill. Retrace route t o County
Road 13.
T-intersection at stop sign with road into
Eagle Valley. Turn right (south) down hill.
T-intersection a t stop sign with County Road
13. Turn left (east) toward Karbers Ridge and
retrace route to Pounds Hollow turnoff.
Town of Karbers Ridge. Continue straight on
County Road 13.
Turn left (north) toward Pounds Hollow
Recreation Area.
Pounds Hollow Reservoir i s down the hill to
the right. The dam was built about $8 years
ago by the US, Civilian Conservation Corps
and impounds a 28-acre (1I.3-hectare) lake.
Sandstone of the Abbott Formation exposed
on left.
Parking lot, Pounds Hollow Recreation Area.
Unload buses.

medium t o fine grained, rnineraPogica8ly very mature
and much better sorted than the overlying smdstones.
ermed these sandstones
otter and @!ass (1
"orthsquartzites,'" They have been called "quartz-rich

The sandstovies sf the Abbott Formation compared to those in the un erly'ing Caseyvilse contain
more clay, feldspar, mica, and rock fragments. Coal,
shale, and fragments of concretions are the dominant
conglomeratic mat rials. Feldspar is present as both
fresh and weathere micrcsdirae, orthoclase, and plagioclase. Cementing materials are siderite and calcite, and
the grains are sften he together by a detrital matrix
of silt- and clay-sized q rfz and clay minerals. Siderite
inant carbonate and is locally so abundant as
to give the rocks a reddish, ferru inous appearance on

logical Survey.
The hills to the south are underlain by rocks of the
Caseyvilse Formation which dip northward a t about
10' into Eagle Vailey Syncline. The parking lot a t
Pounds Hollow i s built on rocks of the Abbott Formation, which also underlie the hill on the north side of
the parking lot (fig. IL-16).
The Abbott Formation represents a transition
zone between clean quartz sandstones of the Caseyville
Formation and the overlying argillaceous, micaceous
sandstones of the Spoon and Carbondale Formations
(Potter and Glass, 1958). This vertical change in petrographic character is illustrated in figure IL-17.
Sandstones of the Caseyville Formation consist
primarily of quartz with secondary carbonate. Commonly these sandstones contain well-rounded quartz
pebbles and locally are conglomeratic. Minor amounts
of feldspar, matrix clay, and micaceous minerals are
present. Quartz forms a mosaic of interlocked grains
with common authigenic quartz overgrowths, except
locally where carbonate is present as a cement. Dominant cement i s silica derived by pressure solution of
quartz grains, and abraded quartz overgrowths are
locally present (Koeninger and Mansfield, this Guidebook, part 2, p. 76). Secondary carbonate i s present as
poikilitic grains of calcite enclosing several quartz
grains and as scattered anhedral grains of siderite disseminated among the detrital grains. Where carbonate
is abundant, quartz grains show extensive replacement
by calcite. Dominant heavy minerals are the highly
resistant species, zircon and tourmaline, with muscovite the dominant mica. Approximately 35 percent of
the tourmaline i s rounded (0.6 or greater on the Krumbein [ 19411 chart). Caseyville sandstones are typically

fP
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Covered

Sandstone; thin- to r-nediurnbedded; irregularly bedded, hard,
ripple-drift iarninaaions locally
present.
Mudstone overlying black,
10
carbonaceous shale.
interbedded siltstone, sarrdstone,
and shale; weathered and rooted
in top one foot.

Covered

Figure IL-16.

I
Abbott Fr~rrnattlon,north side of parking lot,
Pounds C-Bollow Recreati~nArea. The Abbott
Formration is characterized by its more
regular beddirrg compared with the Caseyville
formation) arrd greater lateral continuity of
individual beds, "The lower part 05 this exposure consists of interbedded siltstone, sandstone, 3 r d shale overlain by 1 foot (0.3 rn)
of very soft mudstone and black carbonaceous shale. The upper contact of the s i l t stone i s rooted and weathered.

STRATIGRAPHIC
SECTION

Feldspar

Precipitated
Cements

4+-,

Formation

Member

ft

9

Mt. Carmel Sandstone

Trivoli Sandstone

Pleasantview Sandstor

New Burnside Coal

'*o I

Finnie Sandstone

Grindstaff Sandstone

1600

Figure IL-17.

Diagrams summarizing vertical variation of sandstone properties in the Pennsylvanian System of southern Illinois.
(Potter and Glass, 1958.)
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weathering. Heavy minerals are stable zircon and tourmaline, with lesser amounts of less stable apatite. Only
15 percent of the tourmalines are rounded. These sandstones are medium to fine grained and are mineralogically less mature and texturally more poorly sorted
than Caseyville sandstones. Potter and Glass ( 1958)
termed these sandstones feldspathic quartzites (Pettijohn, 1954).
Sandstones in the overlying Spoon Formation contain more clay matrix and feldspar, mica, and rock
fragments than those below. Locally, the detrital matrix i s as much as 26 percent. Feldspars are similar to
those of the Caseyville Formation. The matrix of these
detrital rocks consists of silt- and clay-sized quartz and
clay minerals. Epigenetic minerals present are pyrite,
calcite, and siderite. Unlike the lower sandstones, calcite i s the dominant carbonate. Zircon and tourmaline
grains are similar to those in the Caseyville. However,
there is an increase in numbers of biotite, chlorite,
garnet, and apatite grains in the upper group. Garnet
becomes a major component of the heavy mineral suite
a t the level of the Pleasantview Sandstone Member.
Only 2 percent of the tourmaline i s rounded. These
sandstones are medium to fine grained, mineralogically
more immature, and the most poorly sorted of the
three groups. Potter and Glass (1958) termed these
sandstones "subgraywackes."
Potter and Glass (1958) note that there is a sharp
break petrographically between the two lower groups,
while there seems to be a very gradational change between the two higher groups.
As this sequence of sandstones develops upward, it
represents a progressive decrease in textural and mineralogical maturity and implies an origin from progressively more immature source beds (Potter and Glass,
1958). The orthoquartzites were derived from preexisting sediments. Components in the subgraywackes
indicate the presence of feldspathic igneous or metamorphic rocks in the source area. Garnet increases
upward in the section and implies increasing importance of metamorphic rocks in the source area. Potter
and Glass (1958) interpret this to indicate progressive
uplift and erosion ("unroofing") of a crystalline core.
This i s the first opportunity to observe the less
mature sandstones overlying the Caseyville orthoquartzites. Note the thin, more even bedding and the
very rusty color of the Abbott Formation.
36.0
36.1
36.9
38.7

Leave parking lot a t Pounds Hollow Recreation Area. Proceed straight (east) up hill.
Abbott Formation exposed at left adjacent to
road.
T-intersection a t stop sign with County Road
13. Turn left (east) and proceed toward Illinois Route 1.
T-intersection at stop sign with Illinois 1.
Turn left (north).

39.9

Intersection with Peabody Coal Company
haulage road. Traffic control tower on right.
Turn left (west) and pull to right side of road.

uteher, Southern lllinois

As defined by Hopkins (1958), the Anvil Rock
Sandstone Member of the Carbondale Formation occurs in two phases-a sheet phase (1 to 20 feet [0.3 to
6 m] thick) and a channel phase (greater than 20 feet
[6m] thick) (fig. IL-18). In southeastern Illinois the
sheet phase is present in most of Saline and Gailatin
counties. The channel phase occurs in the Eagle Valley
Syncline (figs. IL-19 and 201, replacing the coal at
several locations. The combination of the channel
phase of the Anvil Rock Sandstone and faults (fig.
IL-20) associated with the Grindstaff Fault cutting
diagonally across the syncl ine creates difficulty in planning the operation of Eagle Surface Mine. The coal is
locally missing, and the floor is extremely irregular.
The Anvil Rock Sandstone is a subgraywacke
(Hopkins, 1958). Quartz is the dominant mineral and is
mainly in the form of unstrained monocrystalline
quartz. Locally quartz svergrowths and sutured (interpenetrated) grains are present. Worn overgrowths are
rare. Feldspar is present predominantly as untwinned
potash feldspar and twinned plagioclase. Matrix clay is
present in quantities of as much as 36 percent. Calcite
is the dominant carbonate and occurs mainly as a
cement. Siderite is present as a cement and as small
spherules scattered in the matrix. Rock fragments include chert, metaquartzite, and argillaceous rock fragments. The dominant mica is muscovite. Other micas
are chlorite and biotite. Mica is generally present and is
commonly coarse enough to be readily seen without
magnification. Hopkins (1958) also reported the local
occurrence of a green, microcrystalline, anisotropic
mineral thought to be glauconite. The channel and
sheet phases are petrographically similar with slightly
less clay in the channel phase (Hopkins, 1958).
The channel phase i s texturally quite distinct from
the sheet phase. The sheet phase ranges from very fineto fine-grained sandstone and averages fine-grained.
The channel phase ranges from fine-grained to mediumgrained sandstone and averages medium-grained. Grain
size decreases upward in each channel-fill. The sand.stone in the channel phase is also better sorted than
that in the sheet phase. The channel phase is unconformable a t i t s contact with underlying strata. The
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Figure I L-18. Generalized distribution and thickness of Anvil Rock Sandstone in southern Illinois, southwestern Indiana, and western Kentucky. (From Hopkins, 1958, with additional data in Eagle VaEIey compiled by Trask.)

sheet phase generally has gradational upper and lower
contacts.
Hopkins (1958) gives the following interpretation
for depositional environment of the Anvil Rock Sandstone. He thought that a t least the lower part of the
sheet phase was deposited first during a regression
when sand brought to the nearshore area was spread
laterally by weak currents. During the regression,
minor channels extended over the coastal plain. A t the
period of maximum regression, extensive erosion occurred with development of the major channels and
downcutting into underlying coal. Transgression following this stage of downcutting caused the channels
to aggrade. The gradational contact with the overlying
shale beneath the Bankston Fork Limestone is interpreted by Hopkins to indicate slight reworking or
introduction of new sand during this later transgression.
At this time the coal being produced a t Eagle Surface Mine of Peabody Coal Company i s the Herrin (No.
6) Coal Member of the Carbondale Formation (equivalent to part of the Westphalian D in Western Europe).
This coal seam accounted for about 70 percent of the
1977 coal production in Illinois; 25 percent came from
the Springfield and Harrisburg (No. 5) Coal Members.
The No. 6 Coal constitutes 42 percent of the total coal
resources in the state. This coal occurs in and has been
mined in all but the westernmost part of the lllinois
Basin Coal Field. The No. 5 Coal also is present over a
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wide area of the state, and in this area it occurs com0 to 145 feet (27 to 44 m) below the No. 6
Coal a t this mine is generaliy 43 t o 45
inches (1 10 to 1 15 em) thick, and usually i t can be
separated into three benches by two shale partings,
each 0.75 to 1 inch (2 to 3 cm) thick. Commonly the
upper parting i s about 8 inches (28 cm) down from the
top of the seam, and the lower one is about 28 inches
(70 cm) below the upper parting. In certain local areas
in this vicinity, the seam is split by a clastic wedge of
sandy siltstone or mudstone commonly more than 2
feet thick, and the beds are cornplex!y deformed.
The coal i s predominantly bright clarain, containing numerous 0.1 to 0.15 inch (2 to 4 mm) layers of
vitrain and thinner fusain and other duller layers.
Pyrite i s conspicuous as nodules along the bedding and
along cleat surfaces representing 1 to 5 percent of the
seam, depending on the location. The beds overlying
the coal are typically gray or dark gray, thinly laminated shale (Anna Shale Member) except where they
have been cut on and replaced by the Anvil Rock
Sandstone.
Coal in lilinois i s ranked as high-volatile bituminous in composition. Here in the Eagle Valley Syncline, the coal i s of the highest rank of this group, high
inous. Within a distance of 10 to 50
km) from here, the coals are lower in
rank, high volatile
bituminous; beyond, they grade

....._ ........

Figure IL-19.

NOAnvil Rock

Approximate area
of Stop 4

1-20 f t (0.3-6 rn) thick

Proposedsite
of new pit

Extent and thickness of the Anvil Rock Sandstone Member in Eagle Valley Syncline.

lower to high volatile C bituminous over much of the
northern and western areas of the Illinois Basin Coal
Field.
Samples taken a t the working face of this mine in
July 1978 contained 38 to 41 percent volatile matter
(dmmf), decreasing as the seam develops downward.
The ash is consistently about 11 to 12 percent in the
three benches.

Figure I L-20.

Channel phase, Anvil Rock Sandstone, high
wall of Eagle Surface Mine. The Brereton
Limestone has been locally removed by
stream erosion and is replaced by channelfill deposits of the Anvil Rock Sandstone.
At
other localities, channel-fill deposits
locally replace the underlying Herrin (No. 6)
Coal. A small fault (about 1 foot C0.3 m]
displacement), which may be related to the
nearby Grindstaff Fault (fig. IL-191, extends
diagonally across the highwall.

Leave Stop 4.
Anvil Rock Sandstone Member in roadcut.
Bridge over Eagle Creek. Eagle Creek flows
generally eastward on the south limb of the
Eagle Valley Syncline and empties into the
Saline River a short distance east (right) of the
highway.
Approximate location of axis, Eagle Valley
Sy ncline.
Four new houses, closely adjacent. Road
curves t o left (northwest).
Road rises on north limb of Eagle Valley
Syncline; note broad southward dip slopes.
Route passes through area of nearly vertical
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Figure IL-21. Near-vertical siltstone and shale of Caseyville Formation, Shawneetown Fault Zone
on west side of new Illinois Route 1 roadcut.
Bluff above bedrock surface i s loess.

45.7
47.2
47.5
49.4

50.3

rocks of the Caseyville Formation (fig. Ih-21).
Major fault of the Shawneetown Fault Zone i s
located at base of ridge adjacent to bridge
over Saline River. Area of intensely fractured
and slickensided sandstone i s located about
100 feet (30 rn) to the left (west). North of
the Shawneetown Fault, rocks of the Carbondale Formation are a t the surface and dip at a
low angle (about 1" or less) toward the northeast. These rocks appear to be almost totally
unaffected by the complex structural deformation south of the Shawneetown Fault zone.
The vertical displacement there i s about 1,000
feet (305 m).
To the west (left), several saline springs
are located along the fault zone (fig. 1L-22).
The brine evidently seeps t~ the surface within the fault zone from deeply buried strata
that contain connate salt water.
Large white house on hill to left front (northwest) i s known as "'The Old Slave Housel"I%ig.
1 L-23).
Historical marker (fig. i k-24). Memorial to
General Michael I(. Lawler.
intersection at stop sign with new lllinois
Route 13. Turn left (west).
Bridge over North Fork of the Saline River.
Turn left (south) on Calhoun Street, Equality,
Ulinois. Equality was incorporated in 1872.
Originally known as Gallatin City, i t s name
was changed to Equality in honor of an old
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T : i o salt spr1nq5 In Gallatin County produced b r ~ n efor one o f the
earhest salt works wpst of the Alleghen~es One sprlng IS lust southwest
of E q u a l ~ l yand the other I S a short dlstance west of thls slte The l n d ~ a n s
made sdlt here long before the f ~ r s tsettlers appeared In 1803 the l n d ~ a n s
ceded l h e ~ r gredt salt sprlng t o the Unlted States by treaty Congress
rpfused to spll the salt lands cn the public d o m a ~ nbut 11d ~ author~ze
d
the
Secrrtary of the Treasury to lease them t o lndlv~dualsat a royalty The
lea5eC7reqwred the holder t o produce a certain quantity of salt each year or
p a f a penally
Although the N o r t h w ~ s tOrdinance p r o h ~ b ~ t eslavery
d
In thls area
s p e c ~ a tcrritor~al
l
ldws and constitutional provlslons p e r m ~ t t e dexceptions
at these sahnes The lessees brought In Negroes as slaves or Indentured
servants and used them extenswely In manufaclurlng salt The census of
1820 for G a l l a t ~ nCounty llsted 239 slaves or servants
In 1818 as part of the process of m a k ~ n ga new state Congress gave the
salines to l l l ~ n o i sbut forbade the sale of the land The state c o n t ~ n u e dt o
l ~ a s ethe s p r ~ n g sand used the revenue to f ~ n a n c epart of ~ t sopeiatlng
expenses Evenludlly Congress alloued the outrlght sale of the land The
cornmerc~alp r o d u c t ~ o nof salt c o n t ~ n u e dhere u n t ~ about
l
1873 when the
low price for salt made the expense of extract~ng ~t from the b r ~ n e

Figure IL-22.

Historical marker and photograph depicting
early salt-mining operations in southeastern
Illinois. (Photograph courtesy of the Illinois
State Historical Library. Marker and other
information courtesy of Brevet Press, Inc.)

French fort. The old Turner Opera House in
downtown Equality was built in 1899 and was
a center of entertainment during the first
quarter of this century.
City water tower; bear right around circle.
Turn right (south) on Calhoun Street.
Stop sign. Turn right (west) on Lane Street.
Old Turner Opera House (Sallie's House of
Plenty) on right.
Turn left (south) on Walnut Street.
Bridge over Saiine River. Wildcat Hills (high
ridge directly ahead) are formed by rocks in
the steep northern limb of Eagle Valley
Syncline. The north face of the ridge is a resequent fault-line scarp of the Shawneetown
Fault Zone. Sandstone of the Caseyville Formation crops out on the ridge; rocks of the
Chesterian Series (upper Mississippian) crop
out along the Bower slopes adjacent to the
Shawneetown Fault Zone.
ed barn ahead on right. Turn right (west) on
grave[ road. Hiiis t o right front are underlain
by No. 5 and No. 6 Coals. The croplines of
both coats have been surface mined. Fault-line
scarp visible to left.
T-intersection, Turn right (west). Route parallels base of fault-line scarp and i s located on

Figure IL-23. Old Slave House on Hickory Hill, Gallatin
County, Illinois. Built for John Hart Crenshaw during the late 1830s, the building is
steeped in folklore. It was reported t o have
been a link in the Underground Railroad
through which escaped slaves reached the
North prior t o the Civil War. However,
cramped quarters and shackles on the top
floor are evidence that i t may have been used
for holding escaped slaves for subsequent
resale to their owners. A third legend indicates that the top floor was used t o house
slaves who worked in the nearby salt-processing operations.

55.8
56.1

56.2

concealed steeply dipping strata.
Enter Saline County. Saline County, established in 1847, derived i t s name from the salt
springs which abound in the area.
Intersection and site of abandoned small
community of Horseshoe. Water-well drilled
adjacent to intersection reportedly produced
salt water from Shawneetown Fault Zone.
Continue straight ahead.
Disembark buses on main road. Follow stop
leaders around margin of ridge on farm road
to vantage point in rock quarry for stop discussion. After discussion, time will be allowed
to examine rocks of quarry site.

Figure IL-24.

Historical marker, General Michael K. Lawler.

Figure IL-25.

View east from abandoned quarry at Horseshoe. Resequent faultline scarp of the Shawneetown Fault Zone separates the hills to
the south (right) from the plain to the north
(left). Kentucky i s visible on the horizon.

Leaders: H.-F. Krausse, James E.
and C. Brian Irask, lliinsis State Geological Survey.

The abandoned quarry is about 250 feet (76 m)
wide and 850 feet (259 m) long. I t includes a total area
of about 5 acres (12 hectares). Average strike of rock
strata is about N 80" W, and dip is toward the south a t
about 60". The rock strata seen here are part of the
north limb of the Eagle Valley Syncline near a point
where the syncline turns southwestward and terminates. This area i s part of a large fault slice which i s
bounded on the north by a high angle reverse fault
with vertical displacement of at least 3,500 feet
(1,067 m) (fig. IL-25). A normal fault with vertical displacement of about 800 feet (244 m) is iocated about
0.5 mile south of the quarry. Rock strata within the
slice dip southward a t an average angle of about 35".

rn) of partly silicious and
calcareous shale and siltstone of the Fort Payne Formation of the Valmeyeran Series (middle Mississippian) i s
exposed a t the quarry site. The Fort Payne Formation
tongue-shaped body in
filled a deep-water basin
of the Borden Siitstone
(Lineback, 1966). The

Ullin Limestone, which overlies the Fort Payne Formation, i s not exposed here. Uppermost units of the New
Albany Group (Mississippian, Devonian) are exposed in
the extreme northwestern part of the quarry site.
These units consist of black to dark gray carbonaceous
shale which i s intensely fractured and contains numerous partly phosphatic siltstone and claystone nodules.
Intense fracturing (fig. 9 h-26) i s present in all units
exposed at the quarry site. The most intensely deformed units are present near the eastern end of the
quarry and about 100 feet (30 m) south of the access
road (fig. IL-27). These crumpled and complexly deformed units consist of soft, somewhat brittle shale
which failed under shearing stresses. These soft shale
units l i e between silicious siltstone and shale of the
upper part of the Fort Payne Formation and thick
units of the New Albany Group which deformed
competently.
Board buses; continue west on gravel road.
Exposure of steeply dipping sandstone in fauit
zone, both sides of road.
Road on left to Sulphur Springs Baptist
Church. Continue straight.
Turn right (north). As we proceed to the
north away from Eagle Valley Syncline, we
will be crossing silt and clay deposits of Pleistocene Lake Saline.
Large reinforced concrete bridge over the
Saline River. The river flows to the right
(east).
Road curves sharply to the right (east). Cast
pile to left front after turn i s from surface
mining (Vinyard Mine) of No. 5A and No. 5
Coals.
Turn left (north).
Note house and new barn on left and surface
mine (Vinyard Mine) on right.

Figure IL-27.

Figure IL-26.

Calcite-filled fractures in calcareous shale and
siltstone of the Fort Payne Formation. Rocks
strike approxirnateiy pgrpendicular t o plane
of photograph (RI. 80 VV.1 and dip south
(left) at about 60°.

Fort Payne Formation exposed in fault zone at Horseshoe Quarry. 1411 units dip steeply t o the south except for
some units in the intensely deformed zone, which are overturned to the north. The highly sheared soft and somewhat brittle shale i s exposed near center of photo.
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61.7
61.9

62.3
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Surface mining in this area removed three
coals, Herrin (No. 6),Briar Hill (No. 5A), and
Harrisburg (No. 5) Coals. The No. 6 Coal is in
a highwall about 0.5 mile (0.8 km) to the
right (east). The No. 5A Coal is about 16
inches (40 cm) thick and is exposed in the
highwall immediately to the right of the road.
The No. 5 Coal is concealed in the pit.
T-intersection. Turn right (east).
Road curves gently to the left (north) and
crosses small creek tributary to Rocky
Branch. Rocky Branch School (abandoned)
and Rocky Branch Social Brethren Church on
right.
Small mining operation ahead on right.
Equality Mining Company is surface mining
the Herrin (No. 6) Coal. Anvil Rock Sandstone is present in the highwall and was deposited variably on No. 6 coal, Anna Shale,
and Brereton Limestone.
lntersection a t stop sign with old Illinois
Route 13. Continue straight (north).
lntersection at stop sign with new Illinois
Route 13. Turn left (west).
A t various times today, the field-trip
route has crossed flat bottomlands underlain
by deposits of late Pleistocene Lake Saline
(fig. IL-28). During Wisconsinan glaciation,
meltwater flowing down the Wabash and Ohio
Rivers carried great volumes of outwash. This
outwash alluviated the master valleys of the
two rivers, damming the valleys of tributary
streams not directly connected with the melting glaciers and creating slackwater lakes in
their river basins. Lake Saline was one of these
lakes (Frye e t al., 1972).
Lake Saline was filled with water three
times t o levels r'anging from 350 to 400 feet
(107 to 122 m) above sea level. A t the highest
stage, it may have been connected with Pleistocene Lake Muddy to the west (Day 6, this
field trip). Apparently the lake level fluctuated too rapidly t o allow the formation of
beaches and wave-cut cliffs. Loess-covered
bedrock knobs without lake deposits identify
the location of islands (fig. I L-29).
Sediment in the lake plain was brought in
by meltwater from the glaciers. The finer
material remained in suspension and was circulated through and deposited in the slackwater lake basin leaving as much as 150 feet
(45 m) of sediment. The final phase of stillwater lake deposition was interrupted by an
erosive stage when the discharge of flood
waters from glacial Lake Maumee in the Erie
Basin to the northeast eroded some of the
lake deposits in the Wabash Valley.
From this point to about 8 miles (13 km)
west of Harrisburg, the field trip route will be
located primarily on silt and clay deposits of
Lake Saline with intermittent rises onto loesscovered bedrock knobs that formed islands in
the lake.
The large complex of buildings at crest of hill
on right (north) is Southeastern lllinois College. The hills visible to the left (south) are
located at the western terminus of the Eagle

Valley Syncline.
Cast piles about 1 mile (1.6 km) south (left)
of road are from surface mine on the Harrisburg (No. 5) Coal.
Bridge over Middle Fork of the Saline River.
Harrisburg levee.
Harrisburg i s susceptible to flooding from
the Saline and Ohio Rivers. To protect the
town during flooding, levees have been built
in low areas between higher bedrock knobs to
an elevation of 370 feet (113 m). Route 13
crosses over the levee, leaving the levee as a
continuous wall under the highway. However,
U.S. Route 45, to the northeast of Harrisburg,
passes through the levee, leaving a break in the
line of flood defense. During time of flooding,
a gate in the levee at the U.S. Route 45 crossing i s closed across the highway to maintain
the continuity of the levee.
Enter Harrisburg (population 9,500). Wooden
buildings to the right are the shops and warehouses of Sahara Coal Company. Harrisburg is
the county seat of Saline County. It was settled by James Harris, a sawmill proprietor. It
was first platted in 1853.
lntersection at stop light with U.S. 45. If
alternate stop at Will Scarlet Mine i s not
made, continue straight on Illinois Route 13
and use alternate mileage no. 2 on p. 80.
Otherwise, follow alternate mileage no. 1.

ATE MILEAGE NO. 1
(to reach Stop 6, optional)
Turn left (south) on U.S. 45.
Enter community of Ledford.
Cast piles to left (southeast) are from surface
mining on Davis and De Koven Coals.
Enter Carrier Mills (population 2,000).
Cast piles of Will Scarlet Mine visible to left
front.
Intersection. Haulage road, Will Scarlet Mine.

The highwall at the Will Scarlet Mine contains
three coal beds which are overlain by dark gray to
black silty shale and sandstone (figs. IL-30 and 31).
The Davis Coal, about 3 feet (0.9 m) thick, i s at the
base of the pit and i s separated from the overlying
De Koven Coal by about 15 feet (4.5 m) of gray to
black silty shale and fine-grained sandstone. The
De Koven Coal, also about 3 feet (0.9 m) thick, i s
directly overlain by f ine-grained sandstone about 25
feet (7.6 m) thick. The upper part of the sandstone
grades laterally into dark gray shale. The uppermost

'

glaciation

Figure IL-28. Pleistocene slack-water lakes o f southern Illinois. (From Frye et al., 1972.)
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Thickness

Im)

Sandstone; thin and irregularly
bedded; channel f i l l ( ? )

27,4

Interval o f b!ack shale containing
siderite nodules, underlain b y thint o medium-irregularly bedded
sandstone

Figure IL-29.

lllinois Route I east of Harrisburg, Illinois,
looking east. Flat area in the foreground is
underlain by silt and clay deposits of
Pleistocene Lake Saline. The tree-covered
hills in the background were islands in Lake
Saline and are composed of bedrock overlain
hy wind-blown loess deposits.

coal i s about one foot (0.3 m) thick and i s known locally as the "Pe K ~ v e nrider." No detailed studies of
this coal are available, but it may be correlative with
the Seelyville Coal Member (I l I ) of east-central lllinois
and Indiana.
The Davis and De Koven Coals are located about
100 feet (30 m) below the upper boundary of the
Spoon Formation and about 750 feet (230 m) above
the base of the Pennsylvanian System. Coals of the
underlying Abbott and Caseyville Formations are generally thin and lenticular and rarely contain marine
limestones. These lower coals apparently were deposited in an alluvial plain or upper delta plain environment.
The first clearly recognizable development of
regionally extensive marine limestones occurred with
the deposition of the Curlew Limestone Memberabout 175 feet (53 m) below the Davis Coal-which is
widespread in southern lllinois and western Kentucky.
The Curlew Limestone has been correlated with the
Seville Limestone Member of northern Illinois, the
Lower Mercer Limestone of Ohio and Pennsylvania,
and the Verne Shaly Limestone Member of Michigan
(Wanless, 1957).
With the development of regionally extensive
marine and coastal plain environments, the vertical
succession of strata became much more uniform. The
De Koven Coal, for example, lies from 15 to 30 feet
(4.5 to 9 m) above the Davis Coal and i s uniformly
present above it for a lateral distance of more than 100
miles (161 km).
Above the Davis and De Koven Coals, the vertical
succession of strata becomes even more uniform, and
some limestones and coals of the Kewanee Group
(middle Pennsylvanian) extend, with certain variations
and interruptions, essentially the full extent of the Illinois Basin. The unusually orderly sequence of strata,

Black shale containing large (1 f t ) '
concretions

lft)

1
I

8'31
I

'De Koven rider" Coal
Interval o f sandstone overlain b y
dark gray shale: generally half
sandstone and half shale; sandstol
locally occupies entire interval; tc
is soft medium-gray underclay,
extensively rooted
De Koven Coal
Fine-grained sandstone and sandy
underclay; underclay rooted
Dark-gray shale; gradational
upper contact
Dark bluish-gray t o black shale;
large (1 t o 2 ft-0.3 t o 0.6 m)
concretions at base; discontinuous
1-2 in (2.5 t o 5 c m ) thick clay nodule
layer 2.5 f t (0.75 m) f r o m base
Davis Coal at base of section

ISGS 1979

Figure IL-30.

Columnar section of highwall at Will Scarlet
Mine. Rider coal, near middle part of highwall, may be correlative with the Seelyville
Coal of east-central Illinois and Indiana.

given the name "cyclothem" by Wanless and Weller
(1932), was first recognized in western Illinois in rocks
of the Kewanee Group.
11.0
14.5
14.9
15.0
17.0
18.9

Leave Will Scarlet Mine and proceed northeast
on U.S. 45.
Enter Carrier Mills.
lntersection with County Road 9. Turn left
(north). Follow County Road 9 through Carrier Mills.
Cross railroad tracks and turn left (west).
Proceed one block to stop sign and turn right
(north).
Stripping on right i s in Davis and De Koven
Coals.
lntersection with lllinois Route 13. Turn left
(west). Omit alternate mileage No. 2 and turn
to mileage 75.1.

ALTERNATE MILEAGE
69.5
72.9

NO.2

lntersection at stop light with U.S. 45. Continue straight (west) on lllinois Route 13.
Mine subsidence has occurred on both sides
and under road. Mine No. 16, Sahara Coal
Company, removed Harrisburg (No. 5) Coal at

Figure IL-31.

I-lighwall, Wili Scarlet Mine. Davis Coal is, exposed at the base of the pit, De Koven Coal is about 15 feet (4.5 m
above base of highwall, and 1 -foot (0.3 rn) coal rider is near the top of the highwall. Note: variation in thickness o
interval between the De Koven and "De Koven rider" Coals apparently is due in part t o the relatively greater compactibility of shale where the dominant lithology changes from sandstone t o shale elsewhere in highwall.

a depth of about 225 feet (70 m) on the west
side of a linear body of clastic sedimentary
rocks filling the Galatia Channel (see Hopkins,
Nance, and Treworgy, this Guidebook, part 2,
p. 142). Approaching the channel, the miners

74.5
75.1

November 13, 1977, a section of lilinois
Route 13 and surrounding fields subsided as
much as 3.5 feet ( 1 rn) in an area approxi3 rn) in diameter (fig.
8 L-32).
More mine subsidence at dip in road. Many
irregularities in the highway are the result of
mine subsidence.
Intersection \ ~ i t hCounty Road 9 Po Carrier
Mills on left (south). Continue straight (west).

75.1
76.3

Proceed west from Carrier Mills Road.
Coal conveyor belt over road. This belt transports coal from the mine to the loading area

79.0

Intersection with h
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Figure lk-32. Subsidence damage Po Illinois Route 13 and
adjacent fields, west of Harrisburg, Illinois,
above abandoned Mine No. 16, Sahara Coal
Company. View t o east. Road is being
regraded, and ridges either side of cars are
gravel.

Coal Company. Continue straight
(west). Enter W illiarnson County.
ring Grove Methodist Church and Cemetery
$eft.
tensive surface mining both sides of road.
e No. 6 Coal has been mined out on the left

(south) side of the road, where Anvil rock
Sandstone i s extremely common in the highwall.
Delta Mine, AMAX Coal Company, on right.
Enter Crab Orchard.
Surface mining to right (north) of highway is
on the No. 6 Coal.
Davis Prairie Crab Orchard Baptist Church on
left.
Begin four-lane divided highway.
lntersection with lllinois Route 166. Continue
straight (west).
End four-lane divided highway.
Enter Marion (population 12,900). Marion is
the county seat of Williamson County.
Overpass, lnterstate 57. Continue straight.
Cast piles to right (north) of road are from

Thursday, May 31, 1979
STOP 7.

Mississippian-Pennsylvanian Unconformity,
U.S. Route 51.

STOP 8.

Case y v i l le Formation (lower Pennsylvanian), lnterstate 57.

STOP 9.

Ferne Clyffe State Park (lunch stop).

STOP 10.

The Abbott and Caseyville Formations
(lower Pennsylvanian), lnterstate 24.

STOP 11.

Herrin (No. 6 ) Coal Member (Carbondale
Formation) and associated strata at Delta
Mine, AMAX Coal Company.
oliday Inn, Carbondale.

Depart Holiday Inn, Carbondale; travel west
on Main Street (Illinois Route 13). See figure
IL-33 for a map of today's route.
Intersection, University Avenue (U.S. Route
51); turn left (south).
Campus of Southern Illinois University, Carbondale (right). SIU-C is a fully accredited
university offering undergraduate and graduate degrees in many disciplines. The University has a full-time enrollment of about
22,000 students.
Signal light; intersection, U.S. Route 51 ; turn
left (south).
Roadcuts along the next 2 miles of U.S.
51 expose lllinoian (Pleistocene) till beneath

96.9

97.5
102.6
104.1
106.2

108.6
109.3

surface mines on the No. 6 Coal.
Williamson County Airport to right (north) of
highway. Surface mining to northeast of airport is on the No. 5 Coal.
lntersection with Illinois Route 148. Continue
straight (west).
Crab Orchard on right.
Crab Orchard bake both sides of road.
Enter Jackson County. Jackson County was
established January 10, 1816, and named for
Andrew Jackson, President of the United
States from 1829 to 1837.
Enter Carbondale (population 26,900). University Mall Shopping Center on left.
Turn right into Holiday Inn parking lot for
overnight stop. End of fourth day.

brownish Roxana Loess and buff-colored
Peoria Loess. The road is located near the
crest of a ridge which rises as much as 200
feet (61 m) above Drury Creek, a major
stream to the east. Some valleys in this area
may predate l l linoian glaciation, because they
contain partly eroded valley-fill till deposits.
in portions of the Shawnee Hills south of
Carbondale, till is found more than 200 feet
(61 rn) above the lowlands to the north. The
advance of glacial ice was stopped by the
Shawnee Hills, but to the northwest between
Big Muddy River and Mary's River, glaciers
crossed the Shawnee Hills and entered the
Mississippi River valley.
Bald Knob Cross on horizon to right (west).
Bald Knob is about 1,030 feet (395 m) above
sea level and is so named because i t s summit is
dewoid of trees.
Enter Union County.
Caseyville Formation (lower Pennsylvanian),
in roadcut. Exposure consists of sandstone
and claystone, about 75 feet (25 m) thick.
Caseyville Formation in roadcut, probably the
Drury Shale Member. Section consists of finegrained sandstone, crossbedded and ripplebedded, containing a few burrows, and some
load deformation features. Thickness i s about
45 feet (13.7 m).
Unconformity separating Mississippian and
Pennsylvanian Systems (concealed).
Kinkaid Limestone, Chesterian Series (upper
Mississippian).
Small abandoned quarry (right) in Negli Creek
Member of Kinkaid Limestone.
Disembark buses. Watch carefully for highway
traffic.

Figure IL-33.

Field trip route for Illinois, Day 5, south- central Illinois.
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Leaders: George #I. Fraunfelter and John

and David Houseknecht, University sf
Missouri-Columbia.
The unconformity between the Chesterian (upper
Mississippian) Kinkaid Limestone and the Caseyville
Formation (lower Pennsylvanian) i s unusually wellexposed (fig. IL-34). This outcrop may be compared
with those seen at the Nolan Reservoir in Kentucky on
Day 2. The roadcut i s south of the principal outcrop
belt of the Caseyville Formation. The Caseyville here is
part of an outlier, which was apparently preserved due
to deposition in a channel cut into Mississippian rocks.
Four distinct lithic and depositional units have
been identified at this outcrop. Depositional environments for the units are discussed in the following paragraphs. Their lithologies are described and illustrated in
figure I L-34.

UNlT 1. Gray, fossiliferous shale. The shale was apparently deposited on a shallow marine subtidal shelf
where sediment transport was primarily by suspension,
and sedimentation was very slow. Limestone detritus
debris was winnowed by currents into small lenses in a
quiet-water environment.
UNlT 2. Gray, thick-bedded limestone, very fossiliferous. Deposition was in a shallow subtidal marine
environment where currents were strong enough, at
times, to transport bedload sediment, as suggested by
the fossils, texture, and sedimentary structures. Laminated structures in the upper part of the unit are diagenetic in origin and are convex upward into fractures
filled with sparry calcite cement. Abundant vertical
burrows in upper part of the lower limestone suggest a
period of little or no sedimentation when an abundant
infauna became established on the carbonate shelf.
UNlT 3. Quartzose sandstone, fine to coarse grained.
The sandstone, which was the first unit of Pennsylvanian age to be deposited in this area, fills an erosional
channel that removed part of the underlying limestone
and shale. The channel lag deposits are characteristic of
fluvial channels.
UNIT 4. Siltstone with shale interbeds. Deposition of
this unit represents a transition from Unit 3. Roush
and Ethridge (1973) believe Units 3 and 4 were deposited in an environment that was transitional between a migrating fluvial (distributary channel?) of
Unit 3 and an estuarine environment of Unit 4.
13.6
14.3

Board buses; continue south on U.S. 51.
Degon ia Sandstone (upper Mississippian),
right. lnterbedded sandstone and shale, about

2.5 feet (.74 m) thick, overlain by finegrained, well sorted quartzose sandstone,
about 10 feet (3 m) thick, that contains interbedded shale.
Clore Formation and the Degonia Sandstone
(upper Mississippian), both sides of the highway. The Clore Formation consists of gray
limestone (4 ft, 1.2 m), containing crinoids
and brachiopods; gray to brown shale with
carbonaceous fragments (4 ft) and yellowbrown mudstone with ironstone concretions
at top (2 ft). The Degonia Sandstone, which is
about 20 feet (6 m) thick, overlies the Clore
Formation. It consists of a fine-grained, well
sorted quartzose sandstone containing planar
and trough cross-beds.
Lick Creek cutoff. Turn left.
M enard Limestone (Chesterian, upper
Mississippian) on right (south). The Menard is
a bluish-gray biomicrite with crionoid debris,
infilled brachiopods, trepostome, fenestrate
and rhomboporoid bryozoans, solitary corals,
and gastropods.
Menard Limestone in creek bank, left.
Pa l estine Sandstone (upper Mississippian),
left. Fine-grained, well-sorted quartzose sandstone, thin-bedded, jointed, and limonite
stained. Individual beds are irregular and one
to three inches (2.5 to 7.6 cm) thick. Micro
cross-laminations and asymmetrical current
and interference ripples are present, especially
in upper part.
Negli Creek Member of the Kinkaid Limestone and the Caseyville Formation crop out
beyond water tower (left).
Turn left, cross bridge.
Caseyville Formation (sandstone and siltstone), left.
Note prominent Caseyville escarpment (left).
Stop sign, road intersection. Turn left.
Note sinkholes, right. Cave Hill Member,
Kinkaid Limestone (left).
Junction, Lick Creek Road with lnterstate 57.
Enter northbound access road, lnterstate 57.
While crossing 1-57, a highway roadcut in the
Caseyville Formation can be seen about 1.4
miles (2.7 km) north. This exposure will be
examined a t Stop 8.
Negli Creek Member sf the Kinkaid Lime,
stone in roadcut (right).

versity of Missouri-Columbia.
The Caseyville Formation is exposed here, with
exception of a covered interval about 30 feet (9 rn)
thick in the central part.
The stop consists of two roadcuts in the Caseyville
Formation separated by a covered interval. The lower

UNIT 4. Lenticular and flaser-bedded siltstone with
shale interbeds; units contain numerous small horizontal
burrows and load features.

UNIT 3. Sandstone, quartzose, fine- to coarse-grained,
cross-bedded; contains quartz and chert granules and
pebbles. Repeated superimposed channel-fill deposits;
individual channel fill consists of basal lag conglomerate
containing clay pebbles, quartz and chert pebbles, and log
casts (Calamites sp. and Lepidodendron sp.) ;overlain by
medium- t o coarse-grained sandstone with polyrnodal
trough cross-beds. The uppermost unit i s lenticular,
flaser-bedded siltstone and shale containing leaf and twig
impressions and abundant carbonaceous plant fragments.
Grain size decreases upward within channel-fill deposit
and horizontally toward the channel margins. Slump
blocks as much as 5 feet in diameter occur along the
north channel margin on the east side of the highway.

UNIT 2. Limestone, light gray, thick-bedded, very
fossiliferous, consists of biomicrites and biosparites.
Contains solitary corals, Archimedes, other fenestrate
bryozoans, ramose and frondose bryozoans, brachiopods
and gastropods. Trace fossils include vertical burrows as
much as 12 inches long in upper part of lower limestone,
and long branching horizontal burrows near base of lower
limestone. Shale interbeds containing flame structures
occur in upper limestone. lnterbeds become more abundant and thicker toward the top. Upper limestone contains microtrough cross-beds and lenticular beds. Irregular
chert-filled concretions present in the upper part of upper
limestone. Sinkholes occur both east and west of roadcut.

UNIT 1. Shale, dark gray, finely laminated, very fossiliferous. Contains numerous thin t o thick lenses of argillaceous, gray, biomicritic limestone. Shale contains
Archimedes, Fenestrella, Polypora, cri noid debris, solitary
corals, and brachiopods. Limestones abundantly fossiliferous; contain allochems of fenestrate, fistuliporoid,
and trepostome bryozoans and brachiopods.

Figure IL-34. Columnar section and description of rock units, Mississippian-Pennsylvanian Unconformity, U.S. Route 51 (Illinois
Stop 7). (After Rousch and Ethridge, 1973.)
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roadcut consists of about 170 feet (52 m) of sandstone
and shale (Battery Rock Sandstone Member). The upper roadcut consists o f about 105 feet (32 m) of sandstone and shale (Pounds Sarrdstone Member). Strata
dip about 1' northward.
This roadcut was first described by Harris (1961);
additional descriptions and environmental interpretation have been made (Simon and Hopkins, 1966;
Gopinath, 1972; Roush, 1972; Ethridge et al., 1973;
Ethridge and Fraunfelter, 1976; and Koeninger, 1978).
Environmental interpretations presented here are based
on work by Koeninger (1978); additional data are presented in Koeninger and Mansf ield, this Guidebook,
part 2, p. 76-81.
Strata here appear t o have been deposited in a
fluvial and marine deltaic environment. In contrast,
units of the Caseyville Formation exposed t o the east,
lnterstate 24 (Stop 10), appear t o have been deposited
i n a predominantly fluvial and fluvial-deltaic environment. Koeninger and Mansfield (this Guidebook, part
2) have characterized the individual facies and facies
correlations between lnterstate 57 and lnterstate 24.
The Caseyville Formation here was deposited by
shifting distributaries on a lower delta plain, with severa1 episodes of channel abandonment and reoccupation. Channel abandonment and filling resulted in
slack-water environments in which tides and waves reworked previously deposited sand. Peat swamp conditions developed only once, which suggests that varying depositional conditions on the delta plain rarely
permitted establishment of vegetation.

Caseyville Forrnation, Lower Roadcut, Interstate 57.
The section at Stop 8 consists of sandstone with
interbedded conglomerate, siltstone and shale. I t s total
thickness is about 170 feet (52 m). The strata include
interdistributary bay, deltaic lake, distributary/fluvial
channel, abandoned channel, and marsh depositional
facies.
The outcrop is divided into seven depositional
units. Descriptions of the rock units are given in figure
IL-35; inferred depositional environments for each unit
are described in the following paragraphs.
UNIT 1 (at bottom of section). Sandstone and siltstone. Interdistributary bay-fill deposit; grades into
overlying unit.
UNlT 2. Gray to black mudstone. Deltaic lake deposit.
Upper part cut by distributary I f luvial channel.
UNlT 3. Sandstone and conglomerate. Distributary1
fluvial channel-fill deposit. Becomes finer grained in
upper part, suggesting that slack-water conditions
developed as the channel was abandoned and filled.

IT 4. Shale with sandstone and siltstone. Slackwater deposits that were affected by wave and tidal
currents. Upper part eroded by distributarylfluvial
channel.
UNIT' 5. Sandstone with conglomerate and shale.
Distributary/fluvial channel-fill deposits. Grades upward to shale, as slack-water conditions developed.
UNlT 6. Shale with sandstone lenses. Marsh and interspersed overbank deposits. Upper part eroded by distributary/fluvial channel.
UNlT 7. Fine grained sandstone. Distributary/fluvial
channel-fill deposits.
27.2
27.9

Board buses; depart Stop 8, Lower Roadcut.
Disembark buses; Stop 8, Upper Roadcut.

Caseyville Formation, Upper Roadcut, Interstate 57
The upper one-third of the Caseyville Formation
(105 ft, 32 m) is exposed in the upper roadcut, which
consists of sandstone with lesser amounts of conglomerate and siltstone (fig. 111-36). The outcrop i s divided
into three lithic units (fig. IL-37) which include abandoned channel, interdistributary bay, crevasse splay,
and distributary I f luvial channel depositional facies, as
described in the following paragraphs.
UNlT I . Sandstone and shale. The lower part of Unit
1 was deposited in a tidally-influenced abandoned
channel environment. Medium- to large-scale cross-beds
in the middle part of Unit 1 suggest that an active
channel subsequently reoccupied this area. Deposits of
the upper part of Unit 1 suggest that a tidally influenced abandoned channel environment was re-established.
UNIT 2. Shale, siltstone, and sandstone. Unit 2 consists of interdistributary bay-fill deposits with crevasse
splay deposits in the upper part.
UNIT 3. Sandstone and siltstone. The nature and extent of cross-bedding in Unit 3 suggests that it was
deposited as a fluvialldistributary channel deposit.
28.3
28.5

Board buses. Depart Stop 8, Upper Roadcut.
Continue north on lnterstate 57.
Goreville Exit. Leave 1-57; stop sign. Turn
right on Goreville Road. Sandstone, claystone,
and shale of the Abbott Formation in both
sides of lnterstate 57 (thickness 25 ft, 7.6 m).
The Goreville road is located along the
crest of the high escarpment that marks the
Caseyville Formation cropline in southern
Illinois. The lowlands (Lesser Shawnee Hills)
to the south (right) are underlain by alternating sandstone, shale, and limestone beds of
Chesterian (upper Mississippian) age.
Strata of the Caseyville Formation strike
nearly eastward here, but underlying Chesterian (upper Mississippian) rocks strike southeastward. The difference in strike is due to
regional warping of Mississippian rocks during

Facies

UNIT 7. Sandstone, white t o light orange; light gray and
orange with purple mottling where weathered; fine grained
with individual grains subangular to subrounded. Sandstone i s
moderately sorted to well sorted and friable. Planar crossbedding occurs on erosional surfaces; some units contain
ripple and rippledrift stratification. Paleocurrent direction
toward northwest.

Distributary
Fluvial
zhannel

UNlT 6. Shale with sandstone lenses. Shale, brown to black,
weathers gray with yellowish color due t o sulfur content;
partly carbonaceous, locally contains thin lenticular coal.
Sandstone i s white to light gray; yellow to black where
weathered; fine- to medium-grained, with individual grains
subangular t o subrounded; thin bedded and partly crossbedded. Sharp erosional contact with overlying sandstone.
UNlT 5. Sandstone with conglomerate and shale; sandstone,
white to light gray, buff and brown where weathered, fine- t o
medium-grained; contains predominantly subrounded grains
and moderately sorted t o well sorted. The sandstone i s crossbedded but contains rippleifrift laminations and some
horizontal beds. Conglomerate, dark reddish brown; contains
quartz pebbles and clay chips. Occurs in trough sets of thin
cross-bedded units and pinches out locally. Shale, very thin,
missing locally. Paleocurrent directions trend both southeast and northeast. Gradational contact with overlying shale
UNlT 4 . Shale with sandstone and siltstone; shale, gray t o
black; sandstone and siltstone pink to orange, weathers tan
and brown with purple mottling. Shale becomes silty toward
top of unit and increases in silt content near sandstone lenses.
Sandstone i s lenticular; lenses are cross-bedded and occur
as thin trough-sets of thin t o laminar beds. Bottom sets of
cross-beds are generally tangential to an erosional base, and
topset cross-beds grade into asymmetrical ripple beds. Lenses
contain ball-and-pillow structures. Paleocurrent directions
dominantly north-northeast and also south-southeast. Sharp
erosional contact with overlying sandstone, conglomerate,
and shale.
UNlT 3. Sandstone and conglomerate, light gray to pink,
weathers orange with purple mottling. Sandstone i s fine- t o
medium-grained; conglomerate has quartz pebbles as much as
1.5 cm long and clay chips as much as 5 cm long. Sand grains
are subangular to subrounded and are moderately sorted to
well sorted. Sandstone contains load casts and discontinuous,
thick, planar, high-angle cross-bedding with some thin lowangle trough-sets; thin bedded. Conglomerate i s thin-bedded
and discontinuous. Paleocurrent direction i s toward southeast. Grades into overlying shale.
UNlT 2. Mudstone; gray t o black, weathers dark gray with
yellow banding due to oxidized pyrite; thin and discontinuous beds. Sharp erosional contact with overlying sandstone.
UNlT 1. Sandstone and siltstone, quartzose, gray t o orange,
weathers tan-orange with purple mottling. Silt and fine sand
grains are subangular to subrounded; well-sorted t o moderately well-sorted. Very thin to laminar, somewhat wavy beds
with very abundant symmetrical ripples. Lenticular and
ripple laminations are common; few rippledrift laminations.
Grades into overlying mudstone.
ISGS 1979
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Figure IL-35. Columnar section and description, Caseyville Formation, Lower Roadcut, Interstate 57 (Illinois Stop 8 ) . (After
Koeninger, 1978. and Koeninger and Mansfield, 1979.)
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32.0
Figure IL-36.

Large-scale planar cross-bedding in sandstone,
upper part of Caseyville Formation (Upper
Roadcut, lnterstate 57, Illinois Stop 8). A
well-defined erosional contact (just below
base of measuring rod) separates cross-bedded
sandstone (Unit 3 of fig. 1L-37) from underlying sandstone and shale (Unit 2 of fig.
I L-37). Measuring rod i s 6 feet (1.8 m ) long.
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the hiatus following their deposition and preceeding deposition of Pennsylvanian strata.
Much of the area of escarpments of the Caseyville Formation and the Lesser Shawnee Hills
is included in the Shawnee National Forest.
The alternating ridges and lowlands, bluffs,
and overhangs are particularly scenic and have
become popular areas for outdoor recreation.
Goreville city limits. Named for an early settler, John Gore. Goreville advertises itself as
the Crossroads o f Southern Illinois, apparently due t o i t s location near the intersection
o f Interstates 24 and 57.
Stop sign. Illinois Route 37; turn right
(south).
Entrance, Ferne Clyffe State Park; turn right
(west).
Stop sign; turn left. Follow signs to picnic
area.
Disembark buses.

m

'1
0 0

UNlT 3. Sandstone and siltstone; sandstone, white; weathers
tan and buff, fine- to medium-grained; grains are subrounded;
large-scale planar cross-bedding dominant; some topset beds are
gradational into ripple and ripple-laminated siltstone. Two sandstone-filled channels have eroded underlying siltstone and sandstone. Paleocurrent directions south-southeast.
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UNlT 2. Shale and siltstone with sandstone; shale, light gray,
weathers dark brown and black, silty. Sandstone, light purple,
weathers brown or rusty purple; fine- t o very fine-grained; grains
are subangular to subrounded, cross-bedded and lenticular;
asymmetrical ripple laminations common. Siltstone and shale,
uniformly thin-bedded, ripple laminations common, generally
asymmetrical. Paleocurrent direction to south and southeast.
Sharp contact with overlying sandstone (fig. I L-36)
UNlT 1. Sandstone and shale; sandstone, white t o orange,
weathers dark orange and brown with purple mottling, finegrained with grains subangular t o subrounded. Quartz i s dominant mineral. Shale, dark gray t o black, weathers light gray and
white, silty. The sandstone occurs as lenses filling channel scours
in shale and as laterally persistent beds. Sandstone i s crossbedded; load features are common. Paleocurrent directions westnorthwest and west. Gradational contact with overlying shale
and siltstone.

Figure IL-37. Columnar section end description, Caseyville Formation, Upper Roadcut, lnterstate 57 (Illinois Stop 8). (After
Koeninger, 1978, and Koeninger and Mansfield, 1979.)

lllinais University at

Geology and ecology of Ferne Clyffe State Park
The cliffs surrounding the picnic area are the
Pounds Member of the Caseyville Formation. Widely
spaced orthogonal joint sets in the sandstone have allowed separation and collapse of many large blocks.
North of the picnic area is a cove where collapse blocks
have formed long narrow passageways adjacent to the
cliff walls. The collapse blocks, especially on the north
side and along the passageways, commonly are covered
with moss, lichens, and liverworts, and support plants
such as hydrangea and alumroot.
In the picnic area, the floors of the coves are essentially at the level of the Drury Shale Member. Shale of
this member crops out west of the parking lot where
the stream has undercut the sandstone. The shale
underlies the lowland belt that extends westward. A
path leads westward up the grassy slope to a great
shelter bluff. Weak rock beneath the massive sandstone
has been eroded slowly downslope, leaving the base of
the sandstone unsupported. Subsequent collapse resulted in a great arching roof that extends several
meters under the bluff. Such shelter bluffs are common
throughout the Shawnee Hills.

Board buses. Return to park entrance.
Illinois Route 37. Turn left. Retrace route to
lnterstate 57 on Goreville Road.
Junction with lnterstate 57; enter northbound
access road.
Sand sto n e l Abbott Formation, thickness
about 14 feet (4.3 m). Medium-grained sandstone, trough cross-bedded; grades into micaceous siltstone, thin bedded to ripple
bedded.
Junction, 1-57 and 1-24; proceed east on 1-24.
Sandstone and shale, Abbott Formation,
thickness about 36 feet (11 m). Medium
grained, white to buff ripple-bedded sandstone, about 14 feet (4.3 m) thick, occurs in
upper part of the outcrop. Contact with underlying trough cross-bedded sandstone i s
sharp. Gray shale as much as 4 feet (1.2 m)
thick locally occurs as channel fill beneath the
upper sandstone. Medium- to f ine-grained
sandstone containing low angle trough crossbedding and ripple bedding occurs in the
lower 18 feet (5.5 m) of exposure (fig. IL-38).
Sandstone and shale, Abbott Formation,
thickness about 30 feet ( 9 m).
Grindstaff Sandstone Member, Abbott Formation. Thickness about 80 feet (24 m).
Abbott and Caseyville Formations.
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Stop 10 consists of two roadcuts in the Abbott
and Caseyville Formations which may be compared
with exposures seen earlier on the fieldtrip. The roadcuts are separated by a covered interval. The upper
roadcut consists of about 92 feet (28 m) of sandstones,
shale, and coal (Grindstaff Sandstone and Reynoldsburg Coal Members of the Abbott Formation, and the
Pounds Sandstone Member of the Caseyville Formation). The lower roadcut consists of about 170 feet
(52 rn) of sandstones and shales (Battery Rock Sandstone Member of the Caseyville Formation).
Descriptions and environmental interpretations of
these strata were first made by Ethridge e t al. in 1973.
The interpretations presented here are based on work
by Koeninger (1978), and additional discussion is presented in Koeninger and Mansfield, this Guidebook,
part 2. The strata exposed at Stop 9 are predominantly
fluvial and fluvial-deltaic in origin whereas strata at
Stop 8 of Day 5 are Pluvial-deltaic to marginal marine
in origin. The strata at Stop 9 appear to have been
deposited in a deltaic environment dominated by zones
of shifting distributary-fluvial channels with little or no
marine influence. The absence of apparent marine
strata and the presence of numerous nonmarine strata
(coal and gray shales) suggest that the rocks were deposited in an upper delta-plain environment.

Figure IL-38. Trough crossbedding in sandstone of the
Abbott Formation. The upper thick-bedded
sandstone is medium-grained and contains
channel lag deposits on lower scour surfaces.
A sharp erosional contact occurs at the base.
Basal fine-grained shaiy sandstone contains
low angle trough cross-beds. View i s to the
east.

Abbott and Caseyville formations, Upper Roa
terstate 24
Strata exposed here are divided into five distinct
depositional units (fig. I L-39). The strata include the
following depositional facies: channellpoint bar, peat
swamp, interdistributary bay, distributary channel or
crevasse splay.
The type location of the Reynoldsburg Coal Member is about 6 miles (9.5 km) east of Stop 10 near the
small town of Reynoldsburg. The coal is known to
occur only in a relatively small area in the central part
of the outcrop belt of southern Illinois (Hopkins and
Simon, 1975). The coal, which i s as much as 3 feet
(0.9 m) thick, varies locally in thickness. The coal has
been mined near Reynoldsburg.
Two sandstone dikes are present in the Reynoldsburg Coal in the exposure on the east side of 1-24 (fig.
IL-40). Sandstone dikes occur rarely in coalbeds, and
their origin i s not completely understood. The dikes
consist of sandstone similar to that directly overlying
the coal, and the dikes pinch out downward toward the
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Fluvial
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Distributary
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channel

base of the coal. The dikes probably were emplaced as
intrusions of sand from the overlying sandstone during
compaction of the unconsolidated sediments.

ormation, Lower Roadcut, interstate 24
The section exposed here is 170 feet (52 m) thick
and consists of sandstone with lesser amounts of conglomerate, siltstone, and shale. The strata include the
following depositional facies: channellpoint bar, upper
point bar/floodplain, interdistributary bay, distributary
channel, and abandoned channel.
The outcrop has been divided into five depositional units. Descriptions of the rock units are listed in
figure IL-41; inferred depositional environments are
described in the following paragraphs.

IT 1. Sandstone and conglomerate. Fluvialldistributary channel. Thickness of deposit and channel
scours suggest that a meandering stream persisted in
this area.

Unit
No.
UNIT 5. Sandstone, white, weathers buff with iron-oxide
staining, finegrained to very fine-grained, grains are subangular
to subrounded, well-sorted. Quartz is the dominant mineral;
oxidized clay chips common. Unit i s both planar cross-bedded
with asymmetrical, low-amplitude ripples where sorting is poor,
and structureless where sorting is good. Paleocurrent directions
south-southwest.
UNIT 4. Sandstone and siltstone; sandstone, dark brown,
weathers deep purple, fine- t o mediumgrained, subrounded
grains, abundant quartz; some oxidized clay chips and wood
fragment casts. Sandstone occurs as thick to thin lenses which
have filled scours in siltstone. Siltstone, white, weathers light
gray, finegrained, silty, parts easily along bedding planes; thint o very thin-bedded; deposits draped over sandstone lenses.
Ripple lamination common. Paleocurrent directions westsouthwest. Contact with overlying sandstone i s sharp.
UNlT 3. Coal (Reynoldsburg Coal Member), shale, and siltstone. Unit 3 fills paleotopographic depressions and is scoured
by Unit 4; thickness is variable. The coal i s bright banded and as
much as 27 inches (70 cm) thick; partly stained yellow. Shale,
black, carbonaceous, thin-bedded. Siltstone, dark brown, weathers rusty brown, grains subangular; siltstone occurs in very thin
lenses which are rippled and which cut into the underlying
shale and grade into the overlying shale. Sharp contact with overlying sandstone and siltstone.
UNlT 2. Siltstone and shale; siltstone, light brown, weathers
rusty brown and orange, subangular grains. Shale, gray, slightly
silty, carbonaceous, thin-bedded to laminar. Siltstone i s thinbedded, ripple-bedded, and missing locally; fills an irregular
eroded surface on underlying shale and grades into the overlying shale. Sharp contact with overlying shale and coal.
UNlT 1 . Sandstone; white to pink, weathers rusty tan and buff,
purple mottling, with red iron-oxide on bedding planes; finegrained, grains are subrounded, sorting i s fair t o good. Quartz
is the dominant mineral; contains few clay chips. Lower part of
unit appears structureless due t o good sorting of constituent
grains; upper part contains planar and trough cross-beds. Paleocurrent directions south-southeast. Gradational contact with
overlying siltstone and shale.
ISGS 1979

Figure IL-39. Columnar section and description of units, Caseyville and Abbott Formations, Upper Roadcut, interstate 24, (Illinois
Stop 10). (After Koeninger, 1978, and Koeninger and Mansfield, 1979.)

UN!T 2. Sandstone, siltstone, and shale. An interdistributary bay environment, which was periodically
interrupted by fluvial overbank deposits. Deposits were
subject to periodic subareal erosions followed by marsh
development. Upper part scoured by fIuvial/distributary channels.
U N I T 3. Sandstone. Fluvial/distributary deposits,
which are extensively cross-bedded.
UNIT 4. Sandstone, siltstone, and shale. Abandoned
distributary channel fill, marsh deposits.
UNlT 5. Sandstone. Abandoned distributary channel
fill.
The repeated occurrence of distributary channel
and channel-fill deposits separated by interdistributary
bay and overbank deposits suggests continued deposition and shifting of distributaries on a delta plain.
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Depart Stop 10, lower roadcut. Continue
south on 1-24. Note terra rosa residual soil on
Chesterian limestones, roadway median.
Vienna Exit, leave 1-24. Stop sign, lllinois
Route 146. Turn left. The Menard Limestone
exposed here contains greenish-gray, micaceous shale and siltstone (11 f t thickness, or
3.4 m) overlying fossiliferous limestone (1 ft,
3 m).
Enter westbound access road, 1-24.
Large roadcut, Abbott and Caseyville Formations, located about 0.25 mile (0.5 km) east
of Stop 10.
Enter Williamson County. Till exposed here
marks the southernmost advance of lllinoian
(Pleistocene) glaciation in this area.
Junction, Interstates 24 and 57; proceed north
on 1-57.
Note sandstone of the Abbott Formation a t
Illinois Route 148 overpass. About 12 feet
(3.7 m) of medium grained, light gray sandstone are exposed here. The sandstone i s thin
bedded and cross-bedded with some ripple
bedding.
Visible to the east is stack of the Marion
Plant, a coal-fired power plant operated by
Southern Illinois Power Cooperative a t Lake
of Egypt. This plant used about 370,000 tons
of 3.5 percent sulfur coal in 1976. Its generating capacity i s 99 megawatts.
Palzo Sandstone Member of the Spoon Formation. Medium-grained, light gray, crossbedded sandstone (17 feet or 5.1 m thick).
Sandstones in individual cross-bed troughs
become finer upward and have channel lag
deposits at their base. This sandstone overlies
the Davis and De Koven Coal Members.
Veterans Administration Hospital, right (east).
DeYoung Street Exit and junction with Illinois Route 13; take east exit to Marion and
Harrisburg.
~ o r t hof the highway interchange i s crop
line of the Herrin (No. 6)Coal Member (Carbondale Formation) which has been surface
mined in this area. From this point northward, 1-57 has very few roadcut exposures of
the Pennsylvanian System. A thick mantle of
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Figure IL-40.

Sandstone dike in the Reynoldsburg Coal
Member a"c1linois Stop 10, Upper Roadcut.
(Scale t o the right of the dike i s in inches and
centimeters.) The dike apparently was derived
from the overlying sandstone due to filling
of an initially small depression at the top
of the coal, and subsequent penetration into
t h e coal. The dike tapers downward but entirely crosses the coal, Coal i s approximately
1.5 feet thick.

loess, till, and outwash, for rhe most part,
obscures all bedrack.
Enter city of Marion. Continue east on
the county seat of Wils a population of about
ute 37; continue east.
Junction, Illinois Route
Enter community of Cra
To the north {left) i s
Delta Mine, AMAX Co
surface mine in the
Member. Northwest of
Coal, Inc., aperates an underground mine in
the I-Parrisburg (No. 5) Coal, which lies about
0 . 6 Coal in this area.
Meadowlark Farms, Bnc., a division of
rnpany, raises grain, hay, and
airned land here. In 1977, 78
1wctares) were mined, and an addiacres (32 hectares) were graded and
seeded in the reclamation process.

Surface-tnining operations began here in 1934 in
an area south sf Illinois oute 13. Mining began north
(fig. I L-42). The AMAX Coal
Company expects t o continue operations here for 20
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Figure IL-41.

UNIT 5. Sandstone, light gray, deeply weathered; rusty orange
with purple mottling on weathered surfaces, fine- to mediumgrained, friable, grains subangular t o subrounded; bedding is thin
to very thin. Contains a few low amplitude symmetrical ripples.
UNIT 4. Sandstone, siltstone and shale, deeply weathered;
mostly covered by vegetation. Sandstone and siltstone, light tan,
weathers dark orange, very finegrained, silty; becomes finer
toward top of unit; grains are subangular to subrounded; thinbedded t o laminated. Few low amplitude ripples present. Shale,
gray and brown, weathers dark brown, carbonaceous on bedding
planes, with abundant iron oxide concretions as much as 1'/4 inch
( 3 cm) in diameter. Thin, discontinuous coal (12 in. or 30 cm) in
south roadcut. May be the Gentry Coal Member. Upper contact i s
concealed.
UNIT 3. Sandstone, gray-white, orange where weathered,
locally purple along joints and bedding planes, medium- to finegrained, grains are subrounded to subangular; arkosic in appearance; poorly indurated. Unit contains trough cross-bedding
with sets filling scours in underlying sets. Paleocurrent trend
northwest and southwest. Gradational contact with overlying
sandstone and siltstone.
UNlT 2. Sandstone, siltstone, and shale; sandstone is purplish
white, dark orange and purple where weathered, very finegrained; grains are subrounded to subangular. Shale, gray, tan,
brown, and gray where weathered; banded in upper one-third
of the unit; slightly silty. Shale grades laterally into lenticular
siltstone. Sandstone, thin- t o thick-bedded, ripple-bedded to
ripple laminated, with some fine-grained scours into underlying
very finegrained beds. Sharp erosional contact with overlying
sandstone.
UNlT 1. Sandstone and conglomerate, white and light pink,
orange-tan with purple and red zones where weathered, mediumto coarse-grained, becomes finer in upper part, subrounded
grains. Quartz i s dominant mineral. Sandstone, planar crossbedded, but with trough cross-bedding in channel fill. No discernable structure in some units. Conglomerate, white and light
pink to dark tan-brown and reddish where weathered, consists of
well-rounded, polished, oblate to spheroidal quartz pebbles in
sandstone matrix. Matrix is similar to adjacent sandstone beds in
composition and texture. Quartz pebbles as much as 2 inch
(5 cm) in diameter. Conglomerate i s thin- t o very thin-bedded
and generally occurs as elongate lenses along bedding planes
or as fill in channels and scours. Paleocurrent direction northwest and southwest. Trend of two channels is west-southwest.
Gradational contact with overlying shale.

Columnar section and description of units, Caseyville Formation, Lower Roadcut, Interstate 24 (Illinois Stop 10).
(After Koeninger, 1978, and Koeninger and Mansfield, 1979.)

Morris Coal, Inc.
No. 7 Mine

Delta Mine offic

surface mine

ISGS 1979
Figure IL-42.

Location map, Delta Mine, AMAX

Coal Company, Williamson County, Illinois.

years and to mine a total of 6,000 acres (2,430 hectares). Coal production in 1977 was 453,795 tons
(411,683 MT) prior to a major expansion program
which is now underway. Construction of a new dragline i s expected to triple production capabilities. At
Delta Mine the Herrin (No. 6) Coal is approximately 60
inches (152 cm) thick and lies beneath approximately
115 feet (35 m) of overburden in the present area of
operation.
Rock strata exposed in the mine include units extending from the underclay beneath the Herrin (No. 6)
Coal to and including the Bankston Fork Limestone
Member (fig. I L-43). These units have been described
by Hopkins (1958) and by Utgaard and Givens (1973).
Many of the stratigraphic units in the Delta Mine are
considerably variable in thickness and lithology, and
several units are absent where mining operations are in
progress in the northwest part of the mine. Utgaard
(this Guidebook, part 2, p. 86-92) has described rock
strata a t the Delta Mine. His descriptions and environmental interpretations are summarized in the following
paragraphs.

U N I T 1. Underclay, gray to greenish-gray, soft,
rooted. Served as soil for initial development of coalforming peat swamp.
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UNIT 2. Herrin (No. 6) Coal. Contains one or more
clay or shale partings. Developed within a widespread
system of peat swamps on a low, broad deltaic plain.
UNIT 3. Energy Shale Member. Gray shale. Some
deposits appear to have formed in sites of local deposition, such as inlet channels where aerated marine
waters invaded the coal swamps. About 25 miles
(43 km) to the west this unit apparently consists of
overbank and crevasse splay deposits of the Walshville
channel (Palmer, Jacobson, and Trask, this Guidebook,
part 2, p. 92-102.)
UNIT 4. Anna Shale Member. Dark gray to black carbonaceous shale. Probably represents incursions of
aerated marine waters onto peat swamp. Highly carbonaecous black mud was deposited over both peat
and gray shale lenses. Waters apparently approached
normal salinity near end of Anna Shale deposition. A
floating mat of vegetation may have prevented oxidation of organic matter.
6T 5. Brereton Limestone Member. Gray, finegrained fossiliferous limestone. Offshore, shallow
marine deposition. Lithic variations probably reflect
variations in water agitation and deposition of detrital
clay, with resultant changes in colonization of the
Unnamed shale member. Dark gray, fossil-

Glacial drift. Undifferentiated, green clay with plant remains and
yellow-brown, fine-grained loess. Erosional unconformity separates drift and loess from the Bankston Fork Limestone.
Bankston Fork Limestone Member. Limestone, light to medium
gray, finely crystalline, argillaceous, contains marine fossils.

Anvil Rock Sandstone Member. Sandstone, quartzitic, light gray
to brown, very fine to medium grained, micaceous, argillaceous,
and carbonaceous. The sheet phase, which overlies the Lawson
Shale Member, contains shale interbeds, a sparse fauna of bivalves, burrows, and abundant plant fragments. The channel phase,
which locally cuts down t o the Jamestown Coal Member at Delta
Mine, displays large-scale cross-beds, becomes finer grained upward, and contains coal and plant fragments.

Lawson Shale Member. Shale, medium gray, micaceous, silty,
interbedded lenticular s,iltstone beds with microcross laminations
and thin sandstone beds filling channels. Contains plant fragments
and horizontal and vertical dwelling burrows, feeding burrows,
and trails. Absent where removed by Anvil Rock Sandstone.
Conant Limestone Member. Limestone, medium t o dark gray,
argillaceous, fossiliferous; contains a diverse offshore marine fauna
(including sponges, corals, bryozoans, brachiopods, bivalves,
gastropods, edrioasteroids, and crinoids) and some plant debris.
Absent where removed by Anvil Rock Sandstone.
Jamestown Coal Member. Coal, bright banded, thin.
Unnamed limestone member. Limestone, dark gray, argillaceous,
and fossiliferous. Contains a diverse, offshore marine fauna
(sponges, corals, bryozoans, brachiopods, bivalves, gastropods,
and crinoids) and in situ Stigmaria. Amount of detrital clay increases northward, and the unit i s locally absent.
Unnamed shale member. Shale, dark gray, calcareous, fossiliferous.
Contains a diverse offshore marine fauna (including fusulinids,
corals, bryozoans, brachiopods, crinoids, and echinoids). Unit
thins and becomes more argillaceous northward and may be absent
in the pit.
Brereton Limestone Member. Limestone, micritic, gray, dense,
fossiliferous, and/or argillaceous. Contains a diverse, offshore,
shallow marine fauna (including fusulinids, other foraminifera,
sponges, corals, bryozoans, brachiopods, bivalves, and crinoids),
and some plant fragments.
Anna Shale Member. Shale, dark gray t o grayish black, with sheety
fissility. Highly carbonaceous and contains a sparse brackish t o
marine fauna (including conodonts, shark teeth, fish spines,
Dunbarella, and Orbiculoidea) and driftwood fragments.
Energy Shale Member. Shale, soft, gray, contains plant fragments
and a sparse marine fauna (bivalves, cephalopods, and brachiopods). Locally a thin (4 to 5 inches), thin-bedded dark gray shale
i s present at the base.
Herrin (No. 6) Coal Member. Coal, bright banded, can contain
several clay partings, one of which i s the prominent "blue band"
in the lower part of the coal. Locally contains coal balls.
Underclay. Clay, soft, gray t o greenish-gray, rooted.
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Figure IL-43. Columnar section and description of rock units, Delta Mine (Stop 11 1. (After Utgaard, 1979.)

iferous shale. May represent in part fairly rapid deposition of detrital clay in turbid water. Influx of clastics
apparently slowed during deposition of upper part,
with establishment of a diverse, level-bottom community.
UNlT 7. Unnamed limestone member. Appears to be a
facies of the upper part of the underlying unnamed
shale member (Unit 6). Was periodically affected by
stronger current or wave action, as evidenced by local
patches of better sorted crinoid debris. In situ Stigmaria roots with attached rootlets indicate this argillaceous marine carbonate served as the growth surface
for plants that produced the Jamestown Coal.
UNlT 8. Jamestown Coal Member. In situ plant material that accumulated in a swamp developed on Unnamed Limestone Member (Unit 7).
UNlT 9. Conant Limestone Member. Gray, fossiliferous limestone. Striking similarities between assemblages and the fossil community in this limestone and
that of Units 6 and 7 suggest that marine conditions
were essentially similar immediately before and after
deposition of the Jamestown Coal and permitted reestablishment of essentiaily the same, recurrent community in the Conant Limestone Member.
UNlT 10. Lawson Shale Member. Gray, micaceous
carbonaceous shale. Contains mostly trace fossils, including horizontal and vertical dwelling burrows. Interpreted as either prodelta or interdistributary bay
deposit.
UNlT 11. Anvil Rock Sandstone Member. Medium- to
very fine-grained, micaceous quartz sandstone. Consists
of distributary channels, delta front sands, and interdistributary bay deposits. Represents the constructional phase of a broad delta.
UNlT 12. Bankston Fork Limestone Member. Not

Friday, June 1, 1979
STOP 12.

Channel fill and associated deposits o f the
Wafshville channel and Anvil Rock channel.
channel.

STOP 13. View sf Mississippi River floodplain and
Fountain Bluff (optional stop).
STOP 14.

studied at Delta Mine. Elsewhere the Bankston Fork
Limestone contains a shallow water open marine fauna
similar to those in the Brereton and Conant Limestones.

92.9
110.1
I 16.8
120.4
121.0

123.2

125.2
127.2
128.0

Depart AMAX Delta Mine. Return to Illinois
Route 13; turn right (west). Retrace route to
Marion.
Enter Marion. Continue west on lllinois 13
through Marion.
Junction with l llinois Route 148; continue
west on lllinois 13.
Enter Crainville.
Enter Carterville. Carterville is named for
Leban Carter who arrived from Tennessee in
1864 and sank a coal shaft just east of town.
The town was incorporated in 1872 and today
has a population of about 3,000.
Crab Orchard Lake and Crab Orchard National Wildlife Refuge.
Crab Orchard Lake and i t s associated
wildlife refuge were completed in 1940 by the
Works Progress Administration and the Soil
Conservation Service of the U.S. Government.
The lake and refuge were begun as work reliefflood control projects. Crab Orchard Lake
00 acres (2,830 hectares) and
provides outdoor recreation for the area. The
wildlife refuge includes 43,000 acres (17,400
hectares) and serves as a wipter refuge for
Canadian geese and other migratory birds
which feed on about 6,000 acres (2,430 hectares) of cropland. Last fall and winter, hunters in southern lllinois counties were allowed
to shoot 40,000 geese. With close management and restricted hunting, the flock has
grown from approximately 200,000 geese to
nearly 500,000 during the last 10 years.
Jackson County Line.
Enter Carbondale.
End of Day 5. Overnight stop, Holiday Inn,
Carbondale.

STOP 15.

Upper esmoinesian strata, Burning Star
No. 4 Mine.
eela mat i o n practices, Captain Mine,
Southwestern Illinois Coal Company.

End s f field trip.

Sedimentary features of the Caseyvifle
Formation, Kinkaid Lake Spillway.

F I E L D T R I P 9 / R O A D LOG

95

Board buses, Holiday Inn parking lot. Turn
right (west) on Illinois Route 13. See figure
IL-44 for a map of today's route.
Junction of Illinois Route 13 with U.S. Route
51, turn right (north) on U.S. 51.
For the next several miles, the field trip route
crosses slackwater deposits of Pleistocene
Lake Muddy. These deposits are similar in
origin and lithology to those discussed on Day
4 for Pleistocene Lake Saline (see fig. I L-28,
Day 4).
Bridge, Big Muddy River.
De Soto, Illinois, population about 1,000.
De Soto is one of many communities in Illinois established on the route of the Illinois
Central Railroad following i t s construction in
the mid-19th century. It was named in honor
of the Spaniard Hernando de Soto, one of the
early explorers of the Gulf Coast of the
United States.
Junction, l llinois Route 149; turn right (east).
Entrance road, Burning Star No. 5 Mine,
Consol i d a t ion Coal Company; turn left
(north).

2

Channel fill a

Utgaard and Marc Deshowitz, Southern
lllinois University at Carbondale.
General geologic setting
A large, linear body of sandstone and associated
deposits extend from Shelby County about 150 miles
(240 km) north on a somewhat meandering course
through southwestern Illinois to this location, where
the body i s truncated by modern erosion at the cropline of the Herrin (no. 6) Coal Member (fig. IL-45).
The sandstone was deposited by a river that flowed
through the peat swamp of the Herrin Coal. Due to its
effect upon deposition of the Herrin Coal and mining
conditions (Nelson, this Guidebook, part 2, p. 151158), deposits of this river have been intensively
studied at the horizon of the Herrin Coal, where the
channel i s called the Walshville channel. Studies by
Palmer, Jacobson, and Trask (this Guidebook, part 2,
p. 92-102) indicate that sandstone filling the channel
at this horizon is, in many areas, part of a succession o f
multistory or "stacked" sandstones which are locally
as much as 300 feet (90 m) thick. The river that produced this thick body of sandstone appears to have
been disrupted by shallow marine transgressions several
times but successively reestablished itself in the same
general area, apparently due to persistent differential
subsidence. The multistory sandstone body is informally referred to as the "Highland fluvial complex."

The Burning Star No. 5 Mine is situated on the
east flank of the channel-fill sequence (fig. IL-46). A
cross section (A-A') of the Walshville channel and
associated deposits was compiled from coal t e s t data
(fig. IL-47). Drill holes 7, 8, 9, and 10, as sequentially
numbered from left to right, are located directly in the
sandstones and sandy siltstones which fill the Walshville channel. A channel margin overbank facies locally
interrupted deposition of peat, producing thick splits
in the Herrin Coal (drill holes 5 and 6, fig. I L-47). This
split becomes much thinner farther to the west where
it is also reached in drill holes 2, 3, and 4. No splits are
identified in drill holes east of the channel, but thick
deposits of the Energy Shale Member overlie the Herrin
Coal. These appear to have been largely deposited in
a crevasse splay.
A t this stop an opportunity is offered t o inspect
the channel margin facies of the Walshville channel in
an area where the closest approach yet to the channel
by surface-mining operations has occurred. Although
the margin of thick channel-fill deposits lies about
5,000 feet west of the highwall at this stop (fig. IL-46),
mineable coal deposits terminate a short distance west
of this pit due to coal splits and cut-outs.
Deposits from two major stream channels are
present in the Burning Star No. 5 Mine area. Much of
the lower part of the highwall, including all strata directly overlying the Herrin Coal, were derived from the
Walshville channel. The sandstone that forms the upper
part of the highwall is believed to have been deposited
in an Anvil Rock channel as discussed on Day 4.
y and depositional environments sf the

Overbank, crevasse splay, and splay margin deposits associated with the Walshville channel have been
collectively given the name Energy Shale Member. Two
major facies of the Energy Shale are recognized in the
western one-quarter of the highwali at the Burning Star
No. 5 Mine-splay channel-fill and splay margin facies.
The western part of this highwall contains mainly
splay channel-fill facies consisting of sandstone, siltstone, and silty shale, with lag deposits of siltstone
pebble conglomerates which grade laterally and vertically into channel-fill sandstones (fig. IL-48).
A splay-margin facies consisting largely of shale is
present to the east. This facies is replaced in the western half by the splaylchannel-fill facies.
These deposits are overlain by point-bar deposits
of medium- to coarse-grained sandstone of the Anvil
Rock Sandstone Member (fig. l L-49). The Anvil Rock
Sandstone is separated from the underlying Energy
Shale by a marine gray shale which rests unconformably on an iron-stained corrosion surface developed on
the underlying Energy Shale.

Figure I L44.

Field trip route for Illinois, Day 6, from Carbondale, Illinois, to southwestern Illinois area.
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Anvil Rock Sandstone filling channels that cut
out the Herrin Coal

ISGS 1979
Figure 11-45. Distribution of the Walshville channel and Energy Shale and outcrop of the Herrin (No. 6) Coal in southwestern
and western Illinois. (From Krausse et al., 1978.8

Figure IL-46.

Burning Star No. 5 Mine, Consolidation Coal Company.

An interpretative model of depositional conditions
(fig. IL-50) that may have existed in the Burning Star
No. 5 Mine Area immediately prior to burial of the
Herrin Coal depicts the relationship of channel fill,
natural levee, splay-channel fill, and splay-margin facies
to the peat swamp from which the Herrin Coal was
formed.
Sedimentary features, detailed lithologic descriptions, and fossil remains through which these facies
have been distinguished are listed in table I L - I with
details of inferred depositional environments.
10.0
13.0
17.1

Board buses, depart Stop 12, Burning Star No.
5 Mine. Turn right (west) on lllinois Route
149.
Enter De Soto. Junction with U.S. Route 51.
Cross Route 51 ; continue straight (southwest)
on lllinois 149.
Beaucoup Creek.
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Junction, lllinois Routes 13 and 127. Turn
left (south). Continue on lllinois 149.
Enter Murphysboro, population about
10,000. Immediately south of Murphysboro,
one of the first major coal mines in Illinois
was opened in the early part of the 19th century in the Murphysboro Coal Member of the
Spoon Formation. Coal was shipped down the
Big Muddy and Mississippi Rivers to points as
far south as New Orleans. Major mining continued in the Murphysboro Coal until 1943.
Junction, lllinois Routes 13 and 149. Turn
right (west) on lllinois 149 toward downtown
Murphysboro.
Lake Murphysboro State Park on right
(north).
Beehive-shaped charcoal ovens on left mark
site of abandoned community of Brownsville,
which was the early county seat of Jackson
County.
Abbott Formation partly exposed here on

Table 1 L-1
Stratigraphic
Unit
ANVl L
ROCK
SANDSTONE
MEMBER
( 0 4 8 fl, 0-14.4 m thick)

UNNAMED
SHALE
MEMBER
(0-3 ft, 0-1 m thick)

.

Description of strata exposed in West End of Burning Star No. 5 Mine (East Pit) and inferred depositional history

Description

Paleontology of units

Inferred depositional environment

Sandstone, light gray t o tan moderate yellow (5Y 7/61
when weathered; medium t o coarse grained, friable,
quartz-rich arenite; occurs as a channel fill deposit
with tangential units in the lower portion that are
internally trough cross-bedded and rise towards the
margins in the upper half where they become largely
horizontal but are s t i l l internally trough t o planar
cross-bedded. A basal lag consisting of clay pebbles,
log casts, and coalified plant debris is present.

Plant debris, mostly coalif ied plant fragments and
stems and log casts

This unit was deposited in point bars that filled a lateraily migrating river channel that was part of the
complicated Anvil Rock distributary system which
prograded into the region from the east. The lower
part of the sandstone deposit has large scale point bar
accretion units whose tagential forset bedding was deposited in the edges of the active channel. The horizontally bedded units in the upper part of the deposit
most likely represent the upper portions of the point
bars which formed away from the edge of the active
channel.

Shale, present in a localized area beneath the margins
of the Anvil Rock Sandstone. Dark gray (N3) t o grayish black (N21, rests unconformably on an iron-stained
corrosion surface, coating the underlying Energy. I t
has a weathered, unconformable contact with overlying Anvil Rock. Contains marine fossils, particularly
in the base where they occur as a broken weathered
hash.

Bryozoa-unidentified
fragments of fenestrate

A period of nondeposition and weathering is indicated
by the corrosion surface on the Energy Shale below
this unit. Eventually marine waters were able to cover
the exposed splay depositing this shale in a shallow
marine environment. The initial onlapping of marine
waters onto the splay i s recorded at the base of this
shale where a broken highly weathered fossil breccia
from marine organisms was deposited on the weathered
Energy Shale surface. The shale deposited in this shallow marine environment may represent the initial influx
of clastics into this area from a delta system to the east.
Later progradation of this system over this region i s represented by the Anvil Rock Sandstone that unconformably overlies this shale.

Brachipoda
lnarticulata
Lingula carbonaria
Orbiculoidea misso uriensis
Articulata
Composita spp.
Crurythyris planoconvexa
Mollusca
Bivalvia
Aviculopecten spp.
Gastropoda-unidentif ied
forms
Cephalopoda-unidentified
fragments
Chordata
Pisces
Petrodus spp. (shark
dermicles miscelianeous
fish teeth, spines, scales,
and bone debris.
Floracarbonaceous plant
fragments and coaly
stringers.

SPLAY
CHANNELF lL L
FACIES
(0-35 ft, 0-9 m thick)

(1) Sandstone and siltstone channel fill: Sandstone
grading upward into siltstones. The sandstones are
fine grained, medium dark gray (N4), and weather
grayish yellow (5Y 8/41; quartz rich with angular
quartz grains; abundant carbonaceous plant fragments.
Clay pebbles, siderite pebbles, and log casts comprise
a basal lag in some channel fills. Thin siltstone and
shale partings are common. Siltstones are thin bedded,
quartz-rich; with shale interbeds, load structures, and
abundant plant fragments; and often are horizontally
t o ripple cross-laminated with clay drapes.

Plant debris, mostly coalified plant fragments and
stem and log casts, with a
few concretions containing
plant compressions.

The sandstone and siltstone channel fill, and interbedded
silty shales and sandstones of the Energy observed in the
facies in the west half of this stop are interpreted t o be
splay distributary channel-fill deposits. The cut-and-fill
relationships of the various units, and the various sedimentary structures observed, are all typical of channelfill deposits. The channel-fill deposits observed here represent the complex, branching and laterally migrating
splay distributary channels. These distributaries probably
changed location during each successive flood, creating the
complex cut-and-fill relationships characteristic of this
facies. The varied lithology of fine- t o mediumgrained
sandstone, interbedded sandstone and silty shale, and
siltstone illustrates the varying amounts of sediment load
during each depositional episode.
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Table IL-1
Stratigraphic
Unit
SPLAY
CHANNELFILL
FACl ES

Continued

Description

Paleontology of units

Inferred depositional environment

(2) Sandstone and silty shale channel fill: Several
channel fills with scoured bases contain a chaotic mixture of small sandstone and silty shale and siltstone
clasts (fig. IL-48). Sandstones are medium grained,
medium gray (N5) to weathered light gray (N7) or moderate yellow-brown (10YR 5/41, poorly sorted,
micaceous quartz rich, with abundant plant fragments
and silty shale pebbles. The beds are not continuous.
The silty shale appears to be squeezed between the
sandstone bodies, and soft sediment folding is evident.
The chaotic nature of the bedding in these channel fills
possibly represents rapid slumping of what was
probably more regularly interbedded rippled sandstones and silty shales.

(3) Interbedded silty shale and sandstone: Sandstones,
5 to 8 inches thick, medium gray (N5), tan to yellow
when weathered, fine grained, quartz rich, poorly
sorted and silty with concretions containing plant
fragments. Sandstones contain numerous microcross
laminations, asymmetricai ripples and climbing
ripples. Flaser bedding is common. The silty shale
interbeds are medium gray; weather brownish gray;
and contain abundant, fine-grained carbonaceous
plant fragments. Flame structures and convoluted
bedding are found in this unit.
SPLAY
MARGIN
FACIES
(0-30 ft, 0-9 m thick)

Medium dark gray shale: This unit is medium dark
gray (N4) to dark gray (N3), thinly laminated with
abundant carbonized plant compressions and zones
of abundant small to large sideritic concretions which
contain well preserved plant fossils. Numerous coal
stringers are present and several coal beds, 2 to 17
inches thick, split off from the Herrin (No. 6 ) Coal
Member and ride up toward the west within the
Energy Shale Member. Locally the shales are silty
and contain small-scale cross laminations and ripple
marks. Unit is 0 to 30 feet.

FLORA
Lycopsida
Lepidodendron spp.
Lepidophylloides laricinus
Sphenopsida
Calamites spp.
c.f. carinatus
Annularia stellata
Fern-Like Foliage
Pecop teris spp
c.f ,lamuriana
c.f , daubreii
c.f psuedovestita
c.f miltoni

.

.
.

Pteridospermophyta
Neuropteris spp.
c.f anomala
c.f scheuchzeri
c.f heterophylla
Odontopteris spp.
c .f aequalis
Alethopteris spp.
c.f serli

.

.
.

.
.

FAUNA
Arthropoda, Crustacea,
Branchipoda
.
Leaia tricarinata

The medium to dark gray shale observed in the east
half of the stop highwall represents distal crevasse splay
deposits away from the coarser, splay distributary deposits,
grading into the swamp and interdistributary bay. These
finer clastics are typical deposits of splay margins and illustrate a reduced sediment load of the splay system at its
margins due to the reduced current velocity and distance
from the crevasse. The thin coal splits and stringers of the
upper part of the Herrin (No. 6 ) Coal Member which interfinger with this facies indicate that the splay was spreading
outward into the Herrin peat swamp. After each successive
deposition of sediments along the splay margin, the Herrin
peat swamp would reestablish itself on the splay margin. This
process continued throughout the deposition of the shale
preserved under the Anvil Rock channel, as i s evidenced by
coal partings near the top. The thin laminations, fine
grain size, lack of sedimentary structures, and excellent preservation of delicate plants suggest deposition of
part of the medium dark gray shale in quiet waters, possibly
in an interdistributary bay.

W

E

Lawson
Shale
Mbr. \
Brereton
Limestone
Mbr.

-

Herrin
:No. 6 ) Coal
Mbr.

;t. David Is.
Harrisburg
No. 51 Coal
Mbr.

Herrin (No. 6 ) Coal
Member

-

Harr~sburq
(No. 5) Coal
Mbr.
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Figure IL-47. East-west cross section through Burning Star No. 5 Mine. (From Dutcher, Dutcher, and Hopkins, 1977; interpretations and correlations by R. J. Jacobson, 1979.)
both sides of highway for a distance of about
one mile. Sandstone i s generally dark reddish
brown and thin bedded.
Pounds Sandstone Member, Caseyville Formation, roadcut on left side of road. Sandstone i s
yellowish-brown to buff; basal part i s massive
and cross-bedded with several channel scours;
sandstone becomes thin bedded in upper part.
Total thickness of section is about 8 feet
(2.4 m).

3

View of Mississi

Geological Survey.
Fountain Bluff consists of northward dipping,
thick bedded sandstone of the Caseyville Formation.
Limestone and sandstone of the Chesterian Series (upper Mississippian) crop out at the south end. The bluff
is bounded on the south by the Ste. Genevieve Fault
Zone, which consists of high angle normal and reverse
faults, with the southwest block upthrown (see Krausse
and Treworgy, this Guidebook, part 2, p. 115-120).
The valley between this location and Fountain Bluff
was formerly the main valley of the Mississippi River.
It is much wider than the valley to the west of Fountain Bluff and bedrock is overlain by as much as 200
feet (60 rn) of alluvium and glacial outwash, which
consists mainly of sand and gravel.

28.8
29.4
29.7

30.3

30.4

Gravel road (right) to Kinkaid Lake. Turn
right (north).
Pleistocene loess (windblown silt) deposits, as
much as 15 feet thick, exposed adjacent to
road.
Caseyville Formation crops out adjacent t o
road; total thickness is about 40 feet
(12.1 m).
Road to parking lot at base of spillway. Turn
right.
Disembark buses. Follow stop leaders to spillway of Kinkaid Lake.

J. Jacobson, Illinois
State Geological Survey; David Houseknecht, University of Missouri-ColumFraunfeiter, Southern Illinois University at Carbondale.

.

General geologic and regional setting
The spillway at Kinkaid Lake i s located in the
upper part of the Caseyville Formation. Excellent
exposures of sedimentary features of the formation
may be observed directly on both sides of the spillway.
The Drury Shale and Pounds Sandstone Members are
exposed adjacent to Kinkaid Creek from the dam
southward t o Big Muddy River. A t most exposures, the
Caseyviile is largely sandstone with some rnudstone and
siltstone. In this area, the Drury Shale Member consists

grained, thin to thick bedded, cross-bedded, ripple
marked, ferrurginous, and locally conglomeratic.

rn) of the Caseyville
Formation is exposed in the spillway (fig. IL-51).
Stratigraphic relationships of units o,f the Caseyville
Formation and general lithologies are illustrated in
figure I h-51 (modified from Lerning, 1973; Leming

Figure lb-49.

Point bar deposits of the Anvil Rock Sandstone Member (above) and splay margin
gray shaie of the Energy Shale Member
(below). Erosion prior to deposition of the
Anvil Rock Sandstone has cut into deposits
associated with the older Walshville channel.
The upper part of the Anvil Rock Sandstone consists of nearly horizontally-bedded
strata. The lower part consists of large-scale
point-bar accretion units. Both the upper
and lower parts are internally trough crossbedded. l-ocation: east end of highwail,
East Field, Burning Star No. 5 Mine.

IL-48.

Lag deposits of siltstone pebble conglomerates in splay channel-fill facies of the
Energy Shale Member. Top: pebble conglomerate fills channel cut into underlying sandstone. Center: pebble conglomerate grades
laterally into sandstone lens that has undergone less come~action. Bottom: detail of
pebble conglomerate exposed along bedding
plane. Individual clay pebbles are tabular,
rounded ta subrounded, and commonly
sideritic, Located at west end of highwall
near access ramp, East Field, Burning Star
No. 5 Mine.

Figure
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Harrisburg (No. 5) Coal
Herrin (No. 6) Coal

I

Approximate location, East Pit,
Burning Star No. 5 Mine
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Peat with splits

Sediment fill, lower Walshville channel;
sand, silt and silty mud, undifferentiated

Clays with plant roots

Medium gray mud and silty mudoverbank deposits

Older muds, undifferentiated

Medium gray mud with plant debris
including peat stringers, splay
margin deposits

Lime muds-marine

Figure IL-50.

-

I

3 km

ENERGY
SHALE
MEMBER

Fine sand,silts, and silty muds
undifferentiated
splay channel-fill deposits

Model of the depositional environments and geology, East Field Area 6, Burning Star No. 5 Mine, near time of termination of peat accumulation, Herrin Coal swamp. (Based on local geology; after model of Baganz, Horne, and Ferm,
1975; and Coleman, 1976, fig. 35.)

and Ethridge, 1996). Lithologic and sedimentary features, paleocurrent characteristics, and inferred depositional environments of the units are presented in table
IL-2.
The lower half of the spillway exposure consists of
the Drury Shale Member, which is about 45 feet
(13.5 m) thick. The Drury Shale Member i s massive
cross-bedded sandstone in the lower part, thin-bedded
sandstone and siltstone in the middle, and shale with
sandstone interbeds in the upper part (Units 1, 2, and
3, fig. IL-51, and table I L-2). These units contain abundant current ripples and cross-bedding (figs. IL-52 and
53). The Pounds Sandstone Member of the Caseyville
Formation, which is approximately 40 feet (12 m)
thick, overlies the Drury Member in the upper part of
the spillway exposure. The Pounds Member consists of
about 20 feet (6 m) of thick, cross-bedded sandstone
(fig. IL-54), overlain by 4 feet (1.2 m) of siltstone,
sandstone, shale, and claystone. This is overlain by
about 13 feet (4 m) of massive, cross-bedded sandstone
(Units 4, 5, and 6, fig. IL-55 and table IL-2). Sedimentary features common in Units 4, 5, and 6 (table I L-2)
are abundant current ripples (fig. I L-55), load structures, and trough cross-beds. Interpretations o f depositional environments for each of the units of the spillway cut are given in table I L-2.
The most abundant sedimentary structures are
cross-bedding and current ripples. The structures
present in the spillway represent almost the full spectrum of both bedding surface structures and stratification features developed under lower flow regime conditions (i.e., those rivers or streams in which the resistance to flow i s large and the sediment transport i s
relatively small) (Middleton, 1965, p. 36). They generally produce dunes with superimposed ripples as the
dominant bed form. Exposures at the spillway provide
a rare opportunity t o observe these structures in three
dimensions.
30.4
32.0
32.4
32.8

33.8

Board buses. Depart Kinkaid Lake Spillway.
Junction, lllinois Route 149; turn right (west)
on lllinois 149.
Field trip route crosses a remnant of a braided
Mississippi River terrace at this location.
Intersection, lllinois Routes 149 and 3. Turn
right (west) on Illinois 3. Sand pit and screening plant are straight ahead at junction. The
sand i s a deposit of the braided terrace deposits. Excavations have reached weathered
glacial till, which may be lllinoian (Pleistocene) in age. Lignitic coal fragments which
may have been carried from the western plains
by the Missouri River are also abundant in the
sand pit.
Narrow valley through which the Mississippi
River flows between Fountain Bluff and the
Ozark Bluffs of Missouri can be seen to left
(south) a t this point. For the next 3.5 miles
(5.6 km), sandstone of the Caseyville Formation caps bluffs to the right beneath a cover-
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UNIT

THICKNESS
Feet

Sandstone
Siltstone
Trough cross-beds

ki-0' small scale
large scale
Figure IL-51.

Figure I L-52.

Meters

kEj Shale

-

Shale and Claystone
Current ripples
Clay pebbles
ISGS 1979

Measured section, Drury Shale and Pounds
Sandstone Members, Kinkaid Lake spillway.
(Modified from heming, 1973; Leming and
Ethridge, 1976.1

Asymmetrical (upper left) and linguloid
(lower right) current ripples, Caseyville
Formation (Unit 2 of fig. IL-51). Location:
near center of Kinkaid Lake spillway.

Table IL-2. Characteristics and inferred depositional environments of genetic units exposed in Kinkaid Lake Spillway

Lithology
UNIT 6
Sandstone, quartzose, fine to
medium grained, buff to brown,
contains zones of clay pebbles,
lenses of mudstone and siltstone

Sedimentary features

Conformable lower surface, small
scale trough cross-bedding, wood
casts, carbonaceous plant
fragments

Paleocurrent
characteristics

Bimodal-bipolar,
north and south

UNIT 5
Claystone-mudstone, brown
(70 cm)
Shale, gray (30 cm)

Inferred depositional
environment

Distributary
mouth bar

Abandoned
distributary
channel
Parallel laminations, plant
fragments

Sandstone, quartzose, fine
grained, tan, thin zone of clay
pebbles (15 cm)
Siltstone, quartzose, tight gray,
contains interbeds of shale

UNIT 4
Sandstone, quartzose, fine to
medium grained, reddish-brown,
iron stained, clay pebbles at base,
interbeds of light gray siltstone
and gray shale

Ripples (probably of swash
origin), ioad structures, horizontal
burrows

Erosional lower surface, thick
trough cross-bed sets with
current ripples on foresets

Unimodal, north

Active
distributary
channel

UNlT 3
Shale, gray; interbeds of fine
grained, well sorted quartzose
sandstone (more numerous near
base of unit)

Carbonaceous plant fragments in
shale, linguoid ripples on sandstone interbeds

Open
interdistributary
bay

UNIT 2
Sandstone, quartzose, very fine to
fine grained, tan, interbeds of
white siltstone and ghy shale

Conformable lower surface,
tabular beds of rippled sandstone

Crevasse splay into
open bay or (less likely)
delta front marginal
sheet or distal bar sands

UNlT 1
Sandstone, quartzose, medium
grained, brown, iron stained,
zones of clay pebbles

Lower surface not exposed, large
scale trough cross-bed sets with
sinuous-crested and linguoid
current ripples on foresets, wood
casts common

Unimodal, north

Active distributary
channel

(Source: Leming, 1973,1976, with modifications)

ing of loess. Rocks of the Mississippian System are locally exposed a t the base of the
bluffs. Present in ascending order are the
Clore Formation, Degonia Sandstone, and
Kinkaid Limestone of the Chesterian Series
(upper Mississippian). Outcrop areas of the
Degonia Sandstone commonly contain
slumped blocks of sandstone; the Kinkaid
Limestone and Clore Formation are cornmonly obscured by vegetation and loose rock
debris.
Intersection, lllinois Routes 3 and 1151. Turn
right. Proceed northward on lllinois 151. Reenter Shawnee National Forest. Note the
Hopewellian Indian mound on left adjacent to
Illinois 3 (fig. IL-56). Many mounds such as
this one were built in this area by Indians of
the Hopewellian Culture (300 B.C. to 400

41.5
43.1
45.0
45.3
48.3

48.8
49.7

A.D.)
Crossing Kinkaid Lake.
Outcrop, both sides of road. Thin-bedded,
dark gray shale and siltstone of the Abbott
Formation.
Enter Ava, Illinois.
Junction, lllinois Routes 151 and 4. Turn left.
Proceed northwest on lllinois 4.
Top of hill. Tipple and stripping shovel of the
Leahy Mine (AMAX Coal Company) may be
visible to right in distance. This mine i s operating in both the Herrin (No. 6) and Harrisburg (No. 5) Coal Members of the Carbondale
Formation.
Enter Campbell Hill, Illinois.
A now abandoned mine of the Campbell Hill
Coal Company was located in junkyard on
right. Several underground coal mines in this

'

Figure IL-53.

Large shallow trough scour with current
ripples. Interference ripples are also common.
Caseyville Formation (Unit 2 of fig. IL-51).
Location: near center of Kinkaid Lake
spillway.

Figure I L-54.

Thickly bedded sandstone containing largescale cross-beds, overlain by horizontal,
thin, ripple-laminated sandstone. Scale is
indicated by camera lens cap near center of
photograph. Caseyville Formation (Unit 4 of
fig. IL-51). Location: upper part of Lake
Kin kaid spillway, west wall.

Figure IL-55.

Current ripples, Caseyville Formation, Kinkaid take Spillway (Unit 4 of fig. IL-51).
Location: central part of Kinkaid Lake
spillway floor.
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vicinity operated in the "Campbe\l Hill Coal"
which is about 4 feet (1.2 m) thick and i s a t a
depth of about 50 feet ( 1 5 m). The Campbell
W i l l Coal is in the Spoon Formation and may
be correlative with the Wise Ridge Coal
Member.
Enter Perry County. Settlers came to Perry
County as early as 1799 from Kentucky,
Tennessee, and Virginia. The county, founded
in 1$27, was named after Oliver Hazard Perry,
a U.S. Navy Commodore who became famous
as a commander of the fleet during the Battle
of Lake Erie in 1813. Coal mining i s the most
important industry in the county. In 1977,
about nine and one-half million tons of coal
were produced from five mines in Perry
County, which was the highest level of production for any county in Illinois.
Roadcut, both sides of road. Peoria (Pleistocene) Loess.
R oadcut. Peoria (Pleistocene) Loess, left.
Entrance to the Leahy Strip Mine of AMAX
Coal Company (right). Spoil piles and the
abandoned last cut in pit to north of the
access road are part of the Captain Mine,
Southwestern lllinois Coal Company, which is
operating a short distance to the northeast.
Enter community of Willisville. The Willis
Coal Company operated two now abandoned
deep mines here in the Herrin (No. 6) Coal a t
an average depth of 75 feet (22.5 m).
Lunch stop-Scuttle Inn.
Depart Scuttle Inn. Continue northward on
Illinois Route 4.
Junction, lllinois Routes 4 and 150. Turn .
right (northeast) on 150.
Enter Cutler, Illinois. Cutler was established in
1873 as a post office for the Chester and
Tamaroa Coal and Railroad Company.
Access road. Turn right.
Enter Burning Star No. 4 Mine, Consolidation
Coal Company.

Figure IL-56.

Indian mound, Hopewellian Culture (300 B.C.
t o 400 A.D.), near intersection of lllinois
Routes 3 and 159, Jackson County.

Harvey, Illinois State Geological Survey.
General geologic setting
Desmoinesian strata of the upper part of the Carbondale Formation and of the lower part of the Modesto Formation are exposed in the pit of the Burning
Star No. 4 Mine.
The p i t trends generally northeastward (fig.
IL-57). The strata exposed in the pit dip gently to the
northeast at the rate of about 20 to 30 feet per mile.
The pit is operated at the southern end of a small
dome. Bell, Ball, and McCabe (1931) show that this
dome plunges t o the south, west, and northeast from
i t s center located at Jamestown. Dutcher, Dutcher, and
Hopkins (1977) reported changes in stratigraphy related to this structure; these include thinning and
wedging out of the Danville (No. 7) Coal Member, thinning of the Herrin (No. 6) and Harrisburg (No. 5) Coal
Members, and the presence of coal balls along the east
flank of the structure.
Rock strata that extend from the Harrisburg (No.
5) Coal Member of the Carbondale Formation to the
Piasa Limestone Member of the Modesto Formation
are exposed in the highwall. Some Pennsylvanian strata
have been removed by erosion in the valley of Galum
Creek. I n the center of the valley, all strata that overlie
the Harrisburg (No. 5) Coal have been removed.
This stop will be made in the southwestern part of
the mine where the most complete section i s present.
The stratigraphic section in the southwestern part of
the mine is presented in figure IL-58. The units are also
listed in table IL-3, where lithology and paleontology
are described.

abundant marine fossils are present in the highwall.
These units constitute about 60 percent of the rocks
exposed in the highwall at Burning Star No. 4 Mine.
Three carbonaceous black shales (Units 3, 10, and 20,
fig. IL-58 and table IL-3) overlie the thicker coals and
contain a marginally marine fauna.
The Energy Shale Member (Unit 9, fig. IL-58 and
table IL-3) consists of small localized pods of dark
gray, slightly silty shale which occur between the overlying black Anna Shale and the underlying Herrin Coal.
These pods contain a marine fauna consisting largely of
the pectinoid bivalve Dunbarella.
Thick underclays containing Stigmaria occur beneath all exposed coals (Units 1, 7, 18, fig. I L-58) except the Jamestown Coal.
In some areas of the Burning Star No. 4 Mine, the
Jamestown Coal rests directly on a marine calcareous
shale (Unit 12). In other areas it overlies a 3- to 5-inch
(8- to 13-cm) thick, carbonaceous, shaly limestone,
which in successian overlies black carbonaceous shale,
1 to 2 inches (2 t o 5 cm) thick. The limestone contains
a fauna of ostracodes (abundant), with calcareous
worm tubes. The black shale contains a fauna similar
to that of the black shales that overlie the thicker
coa Is.

.-
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I

I

JAMESTOWN

+
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Stratigraphy of highwall in southwestern portion of
mine
Four coals exposed in the highwall in the southwest portion of the pit are, in ascending order, the
Harrisburg (No. 5), Herrin (No. 6), Jamestown, and
Danville (No. 7) Coal Members of the Carbondale
Formation. The Herrin (No. 6) Coal contains a 1- to
2-inch (2- to 5-cm) claystone parting in i t s lower part
called the "blue band," which i s also present in the
Herrin Coal a t Eagle Surface Mine and Delta Mine in
Illinois, and in the Kentucky No. 11 Coal (Herrin Coal
of Illinois) a t the Homestead Mine (Kentucky Stop 3).
Six limestones (Units 4, 6, 11, 15, 17, and 21, fig.
IL-58 and table IL-3) and four calcareous shale (Units
5, 12, 14, and 16, fig. IL-58 and table IL-3) containing

Approximate locationA
of stop (May, 1979)

-

0

3200 6400 f t

- O

Figure IL-57.

96Q

1920 m

M

1Mined out area
Towns

Burning Star No. 4 Mine, Consolidation
Coal Company.

Inferred depositional history
In a study of the strata above the Herrin Coal in
southwestern Illinois, Palmer, Jacobson, and Trask
(this Guidebook, part 2, p. 92-102) indicate that
marine strata above the Herrin Coal were deposited in a
shallow shelf environment during several shallow
marine transgressions. The black shales overlying the
Danville and Herrin Coals are lagoonal, brackish-water
deposits that record transition from fresh- and brackish-water environments of the coal swamps to open
Thickness

Unit

(ft)

marine environments in which the overlying limestones
were deposited. The Herrin and Danville Coals and
their associated underclays are products of the extensive lower delta and coastal plain peat swamps. The
Jamestown Coal was formed in a coastal plain swamp
which was of relatively short duration and contained
numerous brackish to possibly fresh-water, lagoons and
lakes in which a prolific community of ostracodes and
other organisms thrived. The strata below the underclay of the Herrin probably represent a lower delta to
coastal plain swamp (Units 1 and 2), transitional
marine (Unite 3), open shallow marine (Unit 4), shallow marine with terrestrial elastic input (Unit 5), and
shallow open marine (Unit 6).
60.2

61.2
61.6
63.1
64.2
67.2

68.9

Depart Burning Star No. 4 Mine. proceed west
on mine road.
Junction, mine road with Illinois Route 150.
Turn left (south).
Enter Cutler, Illinois.
Junction, Illinois Routes 150 and 4. Turn left
(south) on Illinois 4.
Scuttle Inn, right. County road, left. Turn left
(east) on county road.
Washing plant and tipple, Captain Mine, left.
Entrance, Captain Mine, Southwestern lllinois
Coal Company.

racticees, Captain
ern lllinois Coal
olloway and other
hwestern lllinois Coal
Dutcher, Southern
lllinois University; and Russell J. Jacobson, lllinois State Geological Survey.
General geology, Captain Mine
Rock units exposed a t the Captain Mine include
strata extending from the Harrisburg (No. 5) Coal to
the Bankston Fork Limestone Member, which is located above the Herrin (No. 6) Coal. Pleistocene glacial
till and outwash deposits overlie the No. 6 Coal in
many parts of the mine, and the No. 6 Coal also is
locally missing.
eciamation practices at Ca a h Mine, Southwestern
l h o i s Coal Company

Figure IL-58.

Generalized geologic column, Burning Star
No. 4 Mine. See table 3 f o r explanation o f
numbers.
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A t the Captain Mine, the recently acquired 1000
MX Bucket Wheel Excavator operates in advance of a
Marion 6360 stripping shovel, removing topsoil from
areas to be mined. This topsoil is then transported over
a conveyor belt, about 2 miles long, which deposits it
on previously mined land.

Table IL-3.

Unit

16

Lithology and paleontology of strata, Burning Star No. 4 Mine, Jamestown, Illinois

Lithology

Fauna and flora

unnamed shale

shale, multicolored, greenish, bluish gray,
orange-yellow t o reddish, well laminated,
weathered and eroded in upper portion

scattered plant debris and coaly stringers

Piasa Limestone
Member

limestone, medium t o light gray, fine grained,
dense, hard, thick bedded, very fossiliferous

mostly unidentifiable brachiopod and crinoid
debris together with abundant whole specimens
of Phricodothyris perplexa

unnamed black
shale

shale, black, carbonaceous, slaty

pyritized plant fragments and coaly stringers

Danville (No. 7)
Coal Member

coal, normal bright banded

unnamed claystone
and shaly claystone
sequence

shaly claystone, medium greenish gray; grades
upward to claystone, medium gray; unit i s
weakly laminated, massive especially in upper
portion; lower shaly claystone calcareous
containing numerous small limestone pellets

upper claystone-rooted-Stigmaria,. lower shaly
claystone-algal limestone nodules

Bankston Fork
Limestone

upper limestone, light, brownish-tan to greenish
gray mottled, fine grained, thick bedded,
fossiliferous

ostracodes-Geisha, Macrocypris and Coryellites sp., calcareous worm tubes-Spirorbis sp.,
common plant roots-Stigmaria

shaly claystone, medium greenish to gray to
greenish or gray mottled, calcareous; thin and
irregularily laminated; contains numerous small
gray limestone nodules

algal limestone nodules

basal limestone, light brown to light greenish
tan, fine grained, thick bedded, fossiliferous

mostly brachiopod and crinoid debris; contains
abundant whole specimens of brachiopod
Mesolobus mesolobus

shale, medium to medium dark gray, silty;
well laminated in lower 2-3 feet; grades upward
t o mottled light greenish t o medium gray shale
upper 1-2 feet

upper: barren except at upper contact with
Bankston Fork Limestone-contains brachiopods Mesolobus mesolobus and Linoproductus
SP.

Lawson Shale
Member

lower: silty shale-burrows, pyritized plant
fragments, bivalve Dunbarella rectalaterarea,
brachiopods-Lingula carbonaria, gastropodsDonaldina robusta, Euphemites carbonaria,
Bryozoan Stenopora sp., Ostracode-Coryellites sp.
Conant Limestone
Member

limestone, medium dark gray, argillaceous,
hard, fine grained, thick bedded, fossiliferous

Brachiopods-Linoproductus prattenianus,
Antiqua tonia portlockianus, Mesolobus
mesolobus, Composita sp., calcareous foraminifera-Ammodiscus and Serpulopsis sp.,
Ostracodes-Geisina warthini, Macrocypris sp.,
Bardia sp., crinoid debris

14

unnamed calcareous shale

shale, medium to medium dark gray, calcareous, well laminated, firm, fossiliferous

brachiopods-Mesolobus mesolobus, Linoproductus prattenianus, Antiquatonia portlockianus, crinoid fragments, calcareous foraminifera-Ammodiscus and Serpulopsis sp.

13

Jamestown Coal
Member

coal, thin, normal bright banded
limestone, dark gray t o black, biomicrite
to biosparite, thinly laminated, shale and
carbonaceous debris

ostracodes-Geisina sp., and other unidentified
form9 calcareous worm tubes-Spirorbis sp.,
phosphatic fish debris

shale, dark gray to black, calcareous,
fossiliferous

bivalve-Myalina wyomingensis
gastropod-Knigh tites montifortianus
brachiopod-Lingula carbonaria

Table l l-3. Continued

Unit

11

Fauna and flora

Lithology

unnamed calcareous shale

shale, medium to dark gray, calcareous,
slightly silty, well laminated, fossiliferous

brachiopods-Linoproductus prattenianus
Lingula carbonaria, calcareous foraminiferaAmmodiscus sp., ostracode-Bardia sp., gastropods Donaldina robusra Euphemites carbonarius

Brereton Limestone Member

limestone, medium to dark gray, argillaceous,
fine grained, hard, dense, thick bedded, very
fossiliferous

brachiopods-Mesolobus mesolobus and other
fragments, calcareous foraminifera-Ammodiscus sp., Fusulina illinoisensis, abundant
crinoid fragments

shale, black, carbonaceous, fissile, hard with
phosphatic bands and lenses, some coal
stringers

Dunbarella reetalaterarea-b iva lve, Orbiculoidea
missouriensis and Lingula carbonaria-i narticulate brachiopods, contains Crurirhyris planoconvexa in bioturbated zone at top contact
with overlying Brereton, phosphatic fish debris

Energy Shale
Member

shale, medium to dark gray, thinly laminated,
occurs in lenticular pods

pyritized bivalve debris mostly Dunberella
rectalaterarea, carbonaceous plant fragments

Herrin (No. 6)
Coal Member

coal, normal bright banded; contains a persistent
1-2 inch claystone parting near middle; commonly called "blue band"

unnamed claystone

Claystone, medium greenish gray, massive,
weakly bedded, slickensided throughout

abundant Srigmaria

unnamed limestone,
possible correlative
of Higgensville
in Missouri

limestone, hard, dense; consists of light brownish tan, fine-grained, irregular, churned bands
and clots in a clayey, greenish gray bioclastic
limestone matrix

crinoid and brachiopod debris, Srigmaria

unnamed calcareous shaly claystone and siltstone

shaly claystone, medium to brownish gray, silty
and calcareous in lower 4-6 feet, grades to
noncalcareous medium greenish gray claystone
in upper 1 %feet, thinly bedded with limestone
nodules along bedding planes; scattered pods of
fine-grained micaceous, dark gray sandstone in
lower 4 feet

burrows, algal limestone nodules

St. David Limestone Member

limestone, medium to greenish gray; very
argillaceous, bioclastic, in upper half to an
argillaceous, bioclastic micrite in lower half

broken brachiopod and crinoid debris

unnamed black
shale above
Harrisburg (No. 5)
Coal

shale, black, carbonaceous, fissile, with
phosphatic bands and lenses, fossiliferous

Orbiculoidea rnissouriensis-b rachiopod,
pyritized bivalve fragments, phosphatic fish
debris

Harrisburg (No. 5)
Coal Member

coal, normal bright banded

unnamed claystone
below No. 5 Coal

claystone, medium greenish gray, massive,
weakly bedded, slickensided; only upper
portion exposed on pit floor

10 Anna Shale
Member
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Stigmaria

l important geographical data related to reclamation
of the area to be mined are recorded during preliminary studies. As the coal i s uncovered, large overburden
piles or "spoil banks" are left behind by the Marion
6360 and the Bucyrus-Erie 2578 walking dragline. Subsequently, grading equipment smooths out the tops of
spoil banks to match as closely as possible the original
surface topography prior to mining. Finally, a cowering
of topsoil is spread over the graded Band.
The land is then seeded with special grasses or with
trees indigenous to the area, and sometimes fishing
lakes are created. In some areas, the Band i s reclaimed
for grazing, and various types of cattle are raised. In
addition, corn, wheat, hay, sorghum, and honey are
produced on the reclaimed Band. This program was
begun by Southwestern IIlinois Coal Company in 1936
at the nearby Streamline Mine, and reclamation work
was begun immediately at Captain Mine when it
opened in 1964.

End of field trip.
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