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SUBSURFACE GEOLOGY AND COAL RESOURCES OF THE

PENNSYLVANIAN SYSTEM IN WABASH COUNTY, ILLINOIS

BY

G. H. CADY, M. B. ROLLEY, ADABELL KARSTROM,
M. A. PARKER, AND M. E. HOPKINS

ABSTRACT

Wabash County lies along the southeastern border of Illinois and is in the Illinois
Basin. Pennsylvanian strata lie directly under unconsolidated surficial deposits and
are 1400 to 2100 feet thick. Several Pennsylvanian beds, particularly those in the Mec-
Leansboro and Carbondale groups, are discussed, with special reference to their use
as key structural marker beds. There are structure contour maps for the No. 7 and
Herrin (No. 6) coal beds. Two faults, the New Harmony and the Mt. Carmel, occur
in the southeastern part of the county.

Coal reserve estimates for Wabash County total 1,188,826,000 tons, of which
99,855,000 tons represent the Friendsville coal bed (upper McLeansboro), the only
coal known to have been mined in the county. None of the reserves are classed as
proved. Samples of the Friendsville coal were collected and chemical analyses and
related data tabulated. Areas in which the Friendsville coal is less than 50 feet deep

are shown.

INTRODUCTION
WABASH CounTy is an area of 221

square miles on the southeastern bor-
der of Illinois (fig. 1). Strata of Pennsyl-
vanian age, where not exposed, directly un-
derlie unconsolidated surficial deposits. The
few rock outcrops are discontinuous, con-
fined mainly to areas bordering the Wa-
bash River and its tributaries.

A. H. Worthen (1871, p. 51-65), who
had only the log of an abandoned mine
shaft and a few scattered drill holes as
subsurface control, undertook the difficult
task of correlating the outcrops. In spite
of the scantiness of information at that
time, many of the relationships suggested
by Worthen seem to be correct.

Coal is reported to have been mined in
Wabash County since 1865 (Schopf, field
notes, 142); the Robert Chapman shaft
mine in sec. 13, T. 1 S., R, 13 W., was
opened during that year. Several other
mines had been opened by 1875 in the vi-
cinity of Mt. Carmel (Worthen, 1875, p.
61).

Charles Baston opened the first mine in

the southern part of the county at Me-
Clearys Bluff on the Wabash River, about

[5]

1896. Mines were opened in the vicinity
of Friendsville about the same time. Coal
had been mined by 1904 at localities north,
east, and south of Friendsville, at Sugar
Creek, Maud, McClearys Bluff, and at
several places a short distance northwest
of Mt. Carmel (Fuller and Clapp, 1904).
Since then a considerable number of small
shafts at scattered locations operated from
time to time. The last mine to operate in
Wabash County was the Hillerest Mine,
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which was abandoned in 1943 (NE4
NE1j sec. 29, T. 2 S, R. 13 W.).

When oil was discovered in Wabash
County in 1912 (Skewes, 1917, p. 33),
additional subsurface information became
available from logs of oil test holes. Drill-
ing activity prior to 1939 was mainly in
T.1 N., R. 12 W. Test holes have since
been drilled, mainly by rotary drills, in
almost every section in the county.

The Illinois Geological Survey under-
took in 1942 a program of collecting and
describing the Pennsylvanian rock cuttings
of selected drill holes (Leighton, 1944, p.
7-8). The detailed lithologic record ob-
tained for such a drill hole could be used
to interpret the electrical log of that drill
hole and others nearby (Taylor et al.,
1944). 'Thirteen of these holes, called
control drill holes, are in Wabash County
and two others are close by, in adjacent
counties (fig. 2). The logs of these holes
have been of great value in working out
the relationship between the exposed and
subsurface strata.

‘This report is one of a series on subsur-
face geology and coal resources of the

Pennsylvanian strata in Illinois Basin
R 14 W R.I3 W R 12 W R1IW
'”_"_k‘bd__b%a_ll'%".i.i‘. _‘:3......_._‘. JE— _—_N‘_.

KEY

+#8 W Producer with counly number
3 Dry hole

SCALE
0 12 3 4 MLES
T ——

Fic. 2—Distribution of control rotary drill holes in
Wabash and adjacent counties.

counties. Previous reports include Wayne
(Sims, 1944), Clay (Lowenstam, 1951),
Edwards (Smith and Cady, 1951), Gallatin
(Pullen, 1951), Hamilton (Rolley, 1951),
Richland (Siever and Cady, 1951), White
(Harrison, 1951), Shelby, Moultrie, and
portions of Effingham and Fayette (Du
Bois, 1951) counties.
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DESCRIPTION OF
PENNSYLVANIAN KEY BEDS

The use of key beds facilitates identifica-
tion of important coal beds and provides a
basis for structure contour maps of Penn-
sylvanian strata. Information on the posi-
tion and lithologic characteristics of 1im-
portant beds is based upon outcrops and
study of cuttings obtained from the control
drill holes. The position and, to some ex-
tent, the thickness of key beds can be de-
termined from electric logs. For some of
the prominent limestone beds and several
of the coal beds, electric logs provide most
of the data.

The Pennsylvanian system of rocks in
Illinois has been subdivided into four
groups (Weller, 1940, p. 36, footnote 13):
McLeansboro, Carbondale, Tradewater,
and Caseyville, in order of increasing age.
A generalized section of part of the Penn-
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sylvanian rocks in Wabash County is
shown in figure 3. The four groups to-
gether are between 1400 and 2100 feet
thick; the wvariation in thickness is due
partly to erosion of the McLeansboro beds
at the top and partly to the unevenness of
the surface upon which the oldest Penn-
sylvanian rocks were deposited (Siever,
1951). Minor thickness variations are also
related to sedimentation factors. Strata
composing the Pennsylvanian system show
a rough, but far from complete, parallelism,
as is shown by isopach maps.

McLranssoro GrouP

The MecLeansboro group in Wabash
County has an average thickness of about
850 feet and includes all Pennsylvanian
rocks above the Herrin limestone, the cap-
rock of the Herrin (No. 6) coal bed. The
strata exposed or seen in shallow mines in
the county represent discontinuous portions
of about 300 feet of the upper part of the
McLeansboro group.

The Friendsville coal bed, Reel lime-
stone, and Mt. Carmel sandstone are only
partially satisfactory as key strata in the
upper McLeansboro because each is discon-
tinuous in outcrop, lithologically irregular,
and not traceable continuously in electric
logs. Other beds high in the McLeansboro
group are exposed in Wabash County, but
they cannot be identified with any assur-
ance in drilling logs or in outcrops a mile
or more apart.

Strata above the Friendsville coal bed.—
The strata above the Friendsville coal bed
(which is approximately 675 feet above the
base of the Mcleansboro group) are gen-
erally thin and not well exposed. A drill
hole in the NW14, sec. 36, T. 1 S., R. 13
W. (County 389), shows 85 feet of strata
above the Friendsville coal bed.

The thin coal bed 60 feet above the base
of the Friendsville coal bed may be the coal
that has been observed at three outcrops on
Keys Hill: NEV4, SW1/4, sec. 25, T. 1 8.,
R. 13 W. (County 37); SW1j4 NW1j,
NW14 sec. 13, T. 1 N, R. 14 W,

FEET
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Partial log of the Continental-Stelzner No. 1 well
NWY sec. 36, T. 1 S., R. 13 W., County 389
Surface elevation 494 feet
Compiled by M. B. Rolley
from 10-foot sample study, electric log, and
driller’s log

Thickness Depth
Jfeet feet
Clay-siltstone, brownish yellow,
with a few black shale and coal
fragments . .10 10
(,l'ly, brownish ye]low to llght grav
with a few ironstone concretions . 5 15
Sandstone, clear to slightly iron-
stained, fine to medium grained,
subangular to well rounded . . 3-4 19
Shale, dark gray, carbonaceous. . 4 23
Shale, black, and coal . . . 5-6 29
Shale, medlllm gray, car bonaceouq,
micaceous, and calcareous . . 3 32

Sandstone, fine to very fine, silty
in part, subangular, micaceous,
carbonaceous, and slightly cal—
careous . .10 42

Shale, medlum gr"ty, mlcaceous,
carbonaceous, and shale, me-
dium to dark gray .

Siltstone, light gray, mlcaceouq,
calcareous, fossiliferous; a few
limestone concretions, brown-
ish white, very fine grained; oc-
casional coarsely crystalline cal-
cite stringers . . .12 66

Sandstone, fine to very ﬁne, sub-
angular, micaceous, and shightly

. 10-12 54

calcareous . . | 15 81
Shale, dark gray, calcareous .. 4 85
Shale, black, and coal (Friends-

ville) . : s . 34 89

Elev. 405 ft. at bottom.

(County 1713); and at McClearys Bluff,
NW14 SW14, SEY) sec. 29, T. 2 S, R.
13 W.

A thin “cap-rock” limestone less than
three feet above the Friendsville coal occurs
in some places. It is two feet thick in the
Hillcrest mine, although it was not re-
ported throughout the mine. The limestone
is medium gray, finely crystalline, fossilif-
erous, and very brittle. It is distinguished
by thin, elongated buff fragments of a Dis-
cotrypa-like form of bryozoa (C. W. Col-
linson, personal communication). Data are
not sufficient to determine the areal extent
of this limestone, but fragments of lime-
stone with brownish streaks have been re-
ported in several mines in the Friendsville
coal. A medium-gray calcareous somewhat
fossiliferous shale underlies the limestone.

The lowest one foot of this shale is black.

Friendsville coal bed—~"The Friendsville
coal bed, originally named in the Patoka
folio (Fuller and Clapp, 1904), has few
outcrops. It is possible to trace its position
almost continuously north and south across
the county (fig. 7) by means of the small
shaft or slope mines along or near the east-
ern margin of the bed. West of this zone,
the Friendsville coal bed has been identi-
fied in only two control drill holes (County
Nos. 36 and 118). Its probable position in
a number of other wells has been deter-
mined from electric logs by reference to the
Reel limestone, which lies about 160 feet
below it.

The Friendsville is the only minable
coal bed in the upper part of the McLeans-
boro group in Wabash County. Reserves
have been computed on average thicknesses
of 28 and 35 inches of coal (table 4).

Friendsville coal has been mined in at
least 38 mines, including two strip (County
Nos. 77 and 96), four slope (County Nos.
12, 71, 76, and 97), and 32 shaft mines.
Thickness varies from 18 inches to a re-
ported, but unverified, 60 inches (County
26). The average thickness, where mined,
appears to have been about 40 inches.

Information is not available to give a
detailed description of the beds lying be-
tween the Friendsville coal and Reel lime-
stone. The common interval between the
Reel limestone and Friendsville coal bed
(fig. 3) is about 160 feet.

Reel limestone.— The Reel limestone has
been traced throughout most of Wabash
County by study of drill cuttings and by its
characteristic electric log pattern (pls. 3
and 4). It was described first by Worthen
(1875, p. 55) from exposures on the Em-
manual Reel farm (sec. 8, T. 1 N., R, 11
W.).

Limestone from exposures near Reel’s
Corner is faintly mottled in shades of dove
to gray, has small irregular reddish-brown
spots, and weathers grayish yellow. It is
fine grained, compact, and contains many
small fossil gastropods, pelecypods, and
brachiopods. Some microscopic white cal-
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careous cellular incrustations and possibly
some foraminifera, the shells of which have
a white chalcedenous appearance, are pres-
ent. The limestone is somewhat sheety or
slabby. The bed tends to weather along
joint cracks into rounded boulders and
slabs of irregular shape and size. Identifi-
cation of the Reel limestone is not based on
its lithologic characteristics but upon the
relative position of the member and the
general absence of other limestone beds for
some distance above and below. One foot
of dark-gray to black shale, somewhat iron-
stained and friable in outcrop, underlies
the Reel limestone and overlies a coal bed 7
to 10 inches thick.

M. Carmel sandstone.—The Mt. Car-
mel sandstone is the one Worthen (1875,
p. 52-53) referred to as the sandstone “at
Mt. Carmel,” presumably the sandstone
making the abrupt bluff in sec. 21, T. 1 §,,
R. 12 W., along the east side of the town.

Worthen also referred to a drill hole
that penetrated the beds near the base of
the bluff to a depth of 188 feet 8 inches
and gave the record of the strata penc-
trated. Including the beds exposed, the
total thickness of sandstone and sandy shale
was about 80 feet. A coal bed 7 inches
thick, possibly the Ditney, was found at a
depth of 15714 feet. Below this, for about
30 feet, the strata consisted predominantly
of limestone and shale which probably rep-
resent the West Franklin limestone zone.

A sandstone similar to that exposed at
Mt. Carmel forms a bluff at Hanging
Rock along the south side of sec. 4, T. 1
S., R. 12 W. Worthen suggested that the
sandstone at Hanging Rock underlies the
sandstone at Mt. Carmel, on the supposi-
tion that the beds rise to the north. Recent
oil tests indicate that the No. 7 coal bed is
40 to 50 feet lower at Hanging Rock than
at Mt. Carmel. Hence the Hanging Rock
sandstone probably overlies the Mt. Car-
mel sandstone, or it may be the upper por-
tion of the Mt. Carmel.

Drill cuttings of the Mt, Carmel sand-
stone consist of light-gray micaceous and

carbonaceous medium-grained sand with

minor amounts of very fine, fine, and coarse
grains, mainly angular to subangular. The
cuttings are slightly to very calcareous; the
most calcareous zone is generally about 10
feet thick near the base. Some of the con-
trol well logs show a thin bed of black
shale and coal a few feet below the calcare-
ous zone.

In electric logs, the Mt. Carmel sand-
stone shows high resistivity and either high
or low self-potential, varying with the sa-
linity of the formation water (pls. 2 and
3). The sandstone 1s about 150 to 175
feet above the Ditney coal and West
Franklin limestone, with the top 25 to 50
feet below the Reel limestone.

Shoal Creek limestone.—~At present it is
not possible to identify any bed in Wa-
bash County as the Shoal Creek limestone,
although it is found in other Illinois Basin
counties (Sims et al., 1944; Cady et al,
1951; Harrison, 1951; Du Bois, 1951).
The calcareous zone near the base of the
Mt. Carmel sandstone, which may develop
locally into a limestone, probably repre-
sents the Shoal Creek. No suitable refer-
ence beds are present between the Mt. Car-
mel sandstone and the Ditney coal bed.

Diteny coal bed.—The Ditney coal bed
is best known from outcrops in Indiana. Tt
is 14 inches thick and lies 6 feet above the
West Franklin limestone at an exposure
described by Malott (1948, p. 133) in the
NEY, sec. 26, T. 1 N.,, R, 10 W., 3 miles
east of Hazelton, Ind.

‘T'his coal bed and the black shale above
it are present in Wabash County, where
they lie about 10 feet above the West
Franklin limestone. The shale and coal
have a combined thickness of about 1 to 3
feet, as estimated from control well logs.
In places where the coal and shale are ab-
sent, sandstone occurs at the equivalent
stratigraphic position. The Ditney is ab-
sent in at least three areas in the county
(fig. 4).

The position of the Ditney coal bed is
generally easily identified in cuttings from
control drill holes. It is fairly definitely
marked in electric log patterns by a small
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high resistivity peak in the normal resistiv- West Iranklin limestone—"The West
ity curve and a small reverse peak in the Franklin limestone was named from an ex-
second resistivity curve (pls. 3 and 4). Its posure in the river bluff at the town of
approximate position has also been deter-  West Franklin, Posey County, Ind. (Col-
mined by reference to the position of the lett, 1884, p. 61-62; Schrock and Malott,
West Franklin limestone in structure test 1929, p. 1301-1314). Pullen (1951, p. 71)
borings by the Tidewater Oil Company. described three benches of West Franklin

Richland Co‘l Lawrence Co.
RIGW R.13 W.
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limestone at two exposures near Evansville,
Ind.

The West Franklin limestone in the
southern two-thirds of Wabash County is
generally represented by two limestone
beds separated by shale. Three limestone
beds are locally present, as in control drill
holes 120 (sec. 17, T. 1 S., R. 12 W.) and
122 (sec. 22, T. 3 S., R. 14 W.). This ad-
ditional bed may be due to local thickening
of a shale parting in the upper limestone
bed or it may represent a lower bench of
limestone present near Evansville, Ind. In
the northern one-third of the county, the
West Franklin zone is thinner and the
lower limestone bed is not present. In con-
trol drill hole 313, sec. 4, T. 1 N., R. 13
W., siltstone is at the equivalent position.

The upper limestone bed, 3 to 16 feet
thick, varies in color; the cuttings are light
gray, tan, and brown. It is finely crystal-
line, dense, and fossiliferous. A shale part-
ing, several inches to several feet thick, lo-
cally splits the upper limestone.

The shaly zone between the limes:one
beds, where two beds are present, is com-
monly 4 to 6 feet thick, but thicknesses
varying from 2 to 18 feet have been re-
ported. The strata are variable; they have
been described as gray shale, silty gray
shale, gray clay-shale, greenish-gray clay-
shale, red, green, light-gray, and yellow
variegated shale, and black shale.

The lower limestone bed, where two
beds are present, commonly is gray, buff, or
brown, finely to coarsely crystalline, and
somewhat nodular and fossiliferous. It is
generally less than 10 feet thick and has
a maximum known thickness of 15 feet,
In control drill hole 86, sec. 3, T. 1 S., R.
13 W., the limestone thought to be the
lower of two benches is one foot thick and
the cuttings are dark brown to black, argil-
laceous, carbonaceous, and fossiliferous. In
the log of a diamond drill hole near Mt.
Carmel reported by Worthen (1875, p.
53), the two limestone benches are sep-
arated by 3 feet 11 inches of shale.

The prominent normal resistivity peak
or peaks (two such peaks are more common

than one and there are three in places),
are usually easily recognized in electric
logs. Although the general position of the
Woest Franklin limestone can be identified
in electric logs, as stated by Pullen (1951,
p. 71), it is not practical to state with cer-
tainty which bed or beds are present when
only one or two are penetrated. Identifica-
tion of the position of the Ditney coal bed
is of some assistance in this respect because
it is usually 6 to 10 feet above the upper
limestone bench. A considerably larger in-
terval might indicate absence of the upper
bench.

Because the positions of the Ditney and
No. 7 coal beds in Wabash County can as
a rule be determined, the thickness of the
lower part of the McLeansboro group is
fairly accurately indicated by the interval
between these two beds (fig. 4).

Strata between West Franklin
stone and No. 7 coal.—The strata between
the West Franklin limestone zone and the
No. 7 coal bed consist mainly of a succes-
sion of shale, siltstone, and sandstone,
with a few thin coal beds accompanied by
black shale, thin limestone, and underclay.
This interval produces a relatively uniform
low resistivity pattern on the electric logs.
There are 150 to 250 feet of strata between
the Ditney and No. 7 coals; the upper 25
to 35 feet represents the West Franklin
limestone zone.

There are two coal seams, about 60 feet
apart, in this portion of the McLeansboro
group; others may be present. The upper
coal is about 45 feet below the West Frank-
lin limestone and the lower coal is nor-
mally about 90 feet above the No. 7 coal.
The coal bed zones can be identified in cut-
tings from some control drill holes and in
some electric logs of adjacent wells (pls. 3

and 4).

No. 7 coal bed—The coal bed desig-
nated as No. 7 in Wabash County is prob-
ably the same as the Danville (No. 7) coal
bed, although the correlation has not been
definitely established.

The No. 7 coal bed was selected as a key
bed because of the characteristic pattern

lime-
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marking its position in electric logs (fig. 5).
This characteristic pattern shows a peak
in the normal resistivity curve and a re-
verse peak in the third curve. Above these
is a fairly thick section of low resistivity
which is beneath the position of the West
Franklin limestone zone. The No. 7 coal
horizon also marks the transition to the
more irregular pattern of the varied strata
below, extending to the underclay lime-
stone beneath the Herrin (No. 6) coal bed.
Because the top of No. 7 coal bed can be
identified in electric logs with relative cer-
tainty, it has been found to be the most
useful key bed near the base of the Me-
Leansboro group. It is of aid in delineat-
ing structural features and also in deter-
mining the position of other beds, particu-
larly the Herrin (No. 6) and Harrisburg
(No. 5) coal beds, which lie a short dis-
tance below No. 7 (pls. 3 and 4).

Bankstone Fork limestone—The inter-

val between the No. 7 and Herrin (No. 6)

coal beds is 25 to 40 feet in the southern
two-thirds of the county; it is almost twice
this in the northern third. The strata ly-
ing between the two coal beds in the south-
ern part of the county include the Bankston
Fork and Herrin limestones. In the north-
ern third of the county, the intervening
beds consist of silty shale, siltstone, and
sandstone, with limestone less important.

The Bankston Fork limestone is com-
monly very dense and is light cream or light
gray to buff. It becomes somewhat nodular
toward the top, where it resembles an un-
derclay limestone, and toward the base
tends to become sandy and grade into sand-
stone. The lower part of the limestone is
fossiliferous and contains fusulinids very
similar to those found in the Herrin lime-
stone (Dunbar and Henbest, 1943, p. 25).
Drill cuttings indicate that within a dis-
tance of a quarter of a mile its thickness
decreases from between 4 and 5 feet to 1
foot. Recognition of the Bankston TFork
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limestone in many electric logs is uncertain,
so it is possible that this limestone (like the
Herrin) is discontinuous, at least as a high
resistive bed.

Jamestown limestone and coal bed.—In
southern Illinois, a limestone very similar
to, but commonly thinner than, the Herrin
limestone generally lies a few feet above it.
This is the Jamestown limestone, present
in southern Illinois and western Kentucky.
It is lithologically so similar to the Herrin
that differentiation by study of well cut-
tings is not practical. The Jamestown lime-
stone is generally more fossiliferous than
the Herrin; it contains large brachipods and
some fusulinids. The irregularity of the
Jamestown limestone is caused partly by
the irregular occurrence, distribution, and
thickness of the Anvil Rock sandstone,
which lies between the Bankston Fork and
Jamestown limestones. In places the Anvil
Rock sandstone was deposited in an ero-
sional channel that extends through the
Jamestown limestone and may extend into
or through the Herrin limestone and coal
bed (see log of drill hole 313, pl. 3).

The Jamestown coal occurs between the
Jamestown and Herrin limestones in south-
ern Illinois (Bell, Ball, and MdcCabe,
1931), but is rarely more than a few
inches thick. Its correlative, the No. 12
coal bed in western Kentucky, although
commonly thin, 1s several feet thick in
places and has been mined. Coal and a thin
layer of underclay, with a combined thick-
ness usually less than one or two feet, in-
tervenes between the Jamestown and Her-
rin limestones.

It is not known whether the Jamestown
coal bed attains a workable thickness in
Wabash County. Locally the Jamestown
coal bed may thicken; such thickening
would complicate recognition of the No. 6
coal horizon.

CarBonNDALE GROUP

The Carbondale group in Wabash
County includes strata from the top of the
Herrin limestone to the base of the Palzo
sandstone, which underlies the “No. 2”

coal bed (fig. 3). The group has an aver-
age thickness of about 350 feet. The Car-
bondale strata in Wabash County are
known only from subsurface data.

Herrin limestone—~In Wabash County,
as elsewhere, the thickness of this lime-
stone varies. It is rarely more than 6 fect
thick, and variations of from 1 to 4 feet
may take place within a few hundred feet
or less. As described from drill cuttings,
the Herrin limestone is light gray, brown-
ish gray, or dark brown, finely granular,
and contains marine fossil fragments. It
generally occurs in a fairly -massive bench,
but in places there are argillaceous layers
with irregular nodular masses of lime-
stone, which give the rock a somewhat
slabby structure.

The interval from the Herrin limestone
to the No. 7 coal is about 20 to 30 feet in
the southern two-thirds of the county and
about 50 to 60 feet north of T. 1 S. and
west of R. 12 W. The Herrin limestone
is not present everywhere, particularly in
the northern part of the county, where
there is a greater thickness of silty shale,
siltstone, and sandstone between the two
coal beds.

In some places the normal resistivity
curve of the Herrin limestone and coal
combine to form a single peak; elsewhere,
presumably where shale intervenes, two
peaks occur (fig. 5). In electric logs that
show only one peak, it is generally impos-
sible to tell whether the peak represents
both the limestone and coal or only one of
the members. Therefore, the Herrin lime-
stone and No. 6 coal bed are not fully sat-
isfactory as key beds for structural delinea-
tion; however, in combination they answer
this purpose, making it possible in most
cases to estimate the position of the coal.
It is sometimes difficult to distinguish be-
tween the Herrin and Jamestown beds.

Herrin (No. 6) coal bed—The Herrin
(No. 6) coal bed is economically the most
mmportant in the State; the bed called No. 6
in Wabash County is thought to be the
same as the bed extensively mined in south-
ern Illinois.
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As noted previously, the No. 6 coal bed
is often difficult to identify in