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GEOLOGY AND COAL RESOURCES OF A PART OF
THE PENNSYLVANIAN SYSTEM IN SHELBY,
MOULTRIE, AND PORTIONS OF
EFFINGHAM AND FAYETTE COUNTIES*

BY

E. P. DUBOIS

INTRODUCTION

THIS REPORT describes the structure
and stratigraphy of the upper portion
of the Pennsylvanian system as reflected by
the “key beds” studied, reports observations
of the effects of local and regional structure
on Pennsylvanian sedimentation, and gives a
preliminary evaluation of the coal resources
of the area. In part the study is a revision
of the structure of the Millersville lime-
stone as interpreted by Taylor and Cady*
in an earlier report.
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F16. 1.—Index map of area covered by report.

The area herein considered (fig. 1) in-
cludes the whole of Moultrie and Shelby
counties, Ts. 8 and 9 N., R. 3 E., of Fay-
ette County, and all of Effingham County

% This report is a contribution of the Coal Division, G. H.
Cady, Head.

1 Taylar, E. F., and Cady, G. H., Structure of the Millers-
ville limestone in the north part of the Illinois basin,
in Progress reports on subsurface studies of the Penn-
sylvanian system in the Illinois basin: Illinois Geol.
Survey Rept. Inv. 93, pp. 22-27, 1944,

[7]

except T's. 6 and 7 N., Rs. 4 and 5 E. The
selection of this area has resulted from the
following considerations: partial revision of
the Millersville limestone structure map;
additional investigation of other key beds
within the same area of that partial revision,
especially in the vicinity of Louden pool;
and extension of those studies to T's. 6 and

7 N, Rs. 6 and 7 E., of Effingham County,

which had not been previously studied in

relation to the problems here considered.

The southern and western boundaries of

the area thus are limited by or extend into

other areas recently studied.> ** Except
for Jasper County, on which a report of the
distribution and structure of No. 6 coal bed
is now partially completed, the area to the
east and north has been investigated only
with respect to the Millersville limestone.

Geologically, the area lies near the north-
ern margin of the deeper part of the Illinois
basin, as indicated by the structure of Mis-
sissippian and Pennsylvanian strata. Strati-
graphically, the study is limited to those
beds between the top of the Millersville
limestone above and Coal No. 4, or those
beds which commonly accompany it when
the coal itself is absent, below.

The tools used to compile the data which
follow are those of the subsurface geologist.
Electric logs have been used extensively for
structural data, and to a lesser extent for
stratigraphic. Where electric logs are ob-
2 Lowenstam, H. A., Subsurface geology of Clay County, in

Subsurface geolom and coal resources of the Penn-
sylvanian system in certain counties of the Illinois
basin: Illinois Geol. Survey Rept. Inv. 148.

3 Sjever, R., Structure of Herrin (No. 6) coal bed in
Marion and Fayette counties and adjacent parts of
Bond, Clinton, Montgomery, Clay, Effingham, Wash-
ington, Jefferson, and Wayne counties: Illinois Geol.
Survey Cire. 164, 1950. G. H,

4+ Payne, J. N., and Cady. Structure of Herrin
(No. 6) coa1 bed in Christian and Montgonlery coun-

ties and adjacent parts of Fayette, Macon, Sanga-
mon, and Shelby counties: Illinois Geol, Survey Circ.
105, 1944,
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TasLe 1.—INDEX OF

Location
Company Farm - Elev.
Twp. Rge. Sec.

MourTrIE

Lovington Coal Co...oooooovo oo l 15 N ‘ 5 E 27 670
, Lovington Coal Co....oooo oo 15 N S E 27 668

SHELBY

Moweaqua Coal Cot.ooo oo ] 14 N 2 E 31 628
Century Coal Co............. .. Bowman.. . .................. 11 N 2 E 22 635
Shelby Coal & Nat. Gas.........| ... ... ................. 11 N 4 E 18 548
J A Loomis................... H. S. Hargrave................0 10 N 1E 3 680
J.A. Loomis................... Hargrave L-3... ... ... ... ... 10 N 1 E 5 674
JoA Loomis................. .. Hargrave L-2........... ... .. 10 N 1E 6 655
H. L. Hargrave. . .............. Vidler................oo 10 N 1E 8 665
Ameling Bros.......... o 10 N 1 E 17 639
H. Hargrave................... Land............ ... ... 10 N 1E 29 672
R.H. Durham................. Rogers....................... 9N 1 E 5 649
A. W. Hargrave................ Hitchcock................... 9N 1 E 10 661
A. W. Hargrave................ Schmitz...................... 9N 1E 16 668
H. L. Hargrave................ Rogers....................... 9N 1E 17 644
H. S. Hargrave................. Smith........... ... ... 9N 1E 18 658

1 Shaft.

scure or lacking, more or less reliance has
been placed on examination of drill cut-
tings, driller’s logs, drilling time data, or
such other evidence as has been available.
For stratigraphic succession, and to aid in
interpreting the electric logs, reliance has
been placed on the Geological Survey con-
trol well® records and on diamond drill
cores. Electric logs constitute the great ma-
jority of data. There are over 700 of them,
chiefly from the Louden pool area but also
in some number from the southern portion
of Shelby County and Effingham County.
Diamond drill cores and control wells are
much less numerous. The former are es-
sentially restricted to southwestern Shelby
County but the latter are more widely dis-
tributed. The number and locations of
wells included in these two groups of data
are shown in tables 1 and 2.

KEY BEDS

Because of the complexity of Pennsyl-
vanian stratigraphy in Illinois, it has been

5 Wells on which one- or two-foot drilling time and five-
foot samples were taken by members of the Coal Divi-
sion of the State Geological Survey at the time of
drilling; these data were usually studied later with
reference to the electric log.

customary to designate as key beds those
lithologic units which are sufficiently dis-
tinctive and continuous laterally to serve as
reliable markers. In accordance with that
policy, the following units (fig. 2) were
selected: the Millersville limestone, gener-
ally the first massive limestone encountered
below the surface; the Shoal Creek lime-
stone, a thin bed about 200 feet below the
base of the Millersville limestone; a simi-
lar unit about 50 feet lower and erratically
developed only in the vicinity of Louden
pool,. here tentatively identified as the Car-
linville limestone ; the West Franklin lime-
stone, about 350 to 400 feet below the base
of the Millersville limestone; Coal No. 7,
100 to 150 feet, more or less, below the
base of the West Franklin limestone; Coals
Nos. 6, 5, and 4 in descending order in the
next 100- to 150-foot interval below Coal
No. 7. Of these key beds, those above Coal
No. 6 have been referred to the McLeans-
boro group, while those below and includ-
ing Coal No. 6 have been referred to the
Carbondale group.

Any discussion of Pennsylvanian struc-
ture must be based upon the structure of
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Diamonp Drivt Hores
MV sC WF No. 7 Coal No. 6 Coal No. 5 Coal | No. 4 Coal
Top |Thick.| Top [Thick.| Top {Thick.| Top | Thick. | Top | Thick. | Top {Thick.| Top |Thick.
County
3722 | 26 | 584 9 | 732 22 | 873 4’ 6”0 | 903 8 10"
354 28 570 6 723 15 849 4’ 4" 869 4’ g
Counry

522 | 337 {289 9 | NPe 540 g 566 6 4" | 620 | 83"
179 35 | 419 11 | NP 7182 | P 740 7 47
173 41 | 412 10 | 572 17 | 635 3 NP?
108 56 | 377 9 | NP 675 36" | 706 7' 2" | NP? 7927 | 3"

94 45 | 361 13 | NP 655 374" | 685 77"

72 43 | 331 11 | NP 643 3 678 7' 3”7 | NP? 7542 | 57
104 37 | 372 14 | NP 663 36" | 692 6 6"

34 45 360 14 NP 648 36" 683 71"
111 43 | 387 9 | NP 669 26" | 698 7'

98 48 | 379 16 | NP 660 ! 692 71"
133 49 | 398? 8 | NP 715 2'67 | 749 72
182 37 440 14 NP 739 4/ 772 62

98 31 360 14 NP 648 36" 683 ?
131 38 | 400 11 | NP 688 2 717 7' 11"

a Depths given to nearest foot.
b Coal thicknesses given to nearest inch,

MV =Millersville.
SC =Shoal Creek.

¢ NP =not present.

key beds, since a large portion of the Penn-
sylvanian succession, as revealed by electric
logs, is very irregular and provides only
a few datum planes of reference. Hence the
occasional relatively thin beds of unusual
but persistent attributes provide the only
means of delineating. the structural char-
acteristics. It is not necessary to be con-
cerned with the intervening strata for which
there is no basis for differentiation on elec-
tric logs or on lithologic logs compiled from
cuttings. In general, however, it appears
that these intervening strata are similar to
those described more fully in adjacent Clay
County® and some of them may be directly
continuous with similar groups of beds in
that area.

Because of the exclusive dependence upon
key beds, the general cyclical sedimentary
pattern characteristic of the Pennsylvanian
system has not been studied. It is possible
that when diamond drill cores of the Mec-
Leansboro and Carbondale strata are studied
in detail, the usual cyclical pattern described

"6 Lowenstam, H. A., op. cif.

WF =West Franklin.

by Weller” and others may be found and -
the various key beds will each fit into its
systematic position in the cyclical sequence.
For the present purpose nothing is lost by
considering the key beds as individual un-
related but persistent units in the general
Pennsylvanian sequence.

DISCUSSION OF KEY BEDS

MILLERSVILLE LIMESTONE

The name Millersville has been adopted
for certain exposures of limestone in secs.
28 and 34, T. 12 N, R. 1 W, near the
town of that name in Christian County,
Illinois.® ?

Two descriptions of the Millersville are
included here. The first is of the type sec-
tion and is presented as a matter of record;
the second is that of a nearby diamond drill
core and represents the full development of
the limestone in that area.

T \Vell_er, J. M., Cyclical sedimentation of the Pennsylva-

nian period and its significance: Jour. Geol
s, “To30; r. Geology, vol. 38,
S Payne, J. N., and Cady, G. H., op. cit., p. 12,
®Taylor, E. F., and Cady, G. H., op. cit., p. 22,
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Fic. 2.—Electric and lithologic log of upper portion of Pennsylvanian system of
National Associated Petroleum Co., Shelby Loan and Trust Co. No. 1, sec. 17,
T.10 N, R. 4 E,, Shelby County, Illinois. (Control well.)
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Millersville Limestone, Ouicrop at [ype Lamlzfy
SE. Y4 NE. Y4 Sec. 28, T. 12 N., 1w,
Chrisiian County
(Described by G. H. Cady)

Thickness
Feet

Clay, gray, plastic, with limestone nod-

ules and fragments loosely embedded

inclay. ... ... 2
Limestone, much weathered, white,

“algal,” very fossiliferous, fusulinids. 2
Siltstone, with sandy interbeds, about 7

Log of Diamond Drill Core of Peabody Coal Co.,
No. 50,2250 E. and 10" S. of NIW. Corner, Sec. 33,
T.11 N., R. 1 E., Christian County

(Described by G. H. Cady, J. A. Simon, and

R. Golden)
Thickness
Fr. In.
Shale, light gray, smooth, fairly well

laminated, uniform, no fossils....... 12 8
Limestone, very argillaceous, carbona-

ceous, fossiliferous. .. .. .. e 1 2
Coal. ... 1 2
Underclay, fragmental, about 4’ re-

COVEIY . o vttt e i 5
Clay-shale, recovery poor............ 12 9
Limestone, white, nodular, argillaceous

“(uppermost bed of Millersville lime-

SEONE) . . o oo et 5 3
Limestone, white, nodular, pure, part-

ings in lowest six inches............ 16 5
Shale, dark gray, hard, very fossilife-

TOUS e v et tee et vt 5
Limestone and shale, interbedded, dark

GIAY o et e e 244
Limestone, gray, massive, nodular, fos-

siliferous, stylolitic................. 4 7
Limestone, gray, massive, nodular. . ... 11%4
Limestone, gray, massive, dense. ... ... 7 3
Limestone, gray, dense, with a few ir-

regular shale partings (lowermost bed

of Millersville limestone); base of

limestone shows uneven contact with. 5
Shale, dark gray, very silty, fossiliferous,

calcareous; grades into............. 814
Sandstone, fine, light gray, with thin

light gray silty laminae............. 814

The total thickness of the Millersville
limestone in the Peabody drill hole is 3524
feet. The interval between the base of the
limestone and the top of Coal No. 7 is 531
feet, and that between the base of the
limestone and the top of Coal No. 6 is 558
feet.

The Millersville limestone extends
throughout the area to which this report
applies with the exceptions of T. 6 IN., Rs.
6 and 7 E., and parts of T. 7 N., and Rs. 6
and 7 E. in Effingham County. The limit
of distribution in these townships is indi-
cated on plate 1.

The correlation and lithologic description
of the Millersville limestone has been ade-
quately covered in previous reports.t® 1t In
summary, the limestone is gray to buff,
crystalline, dense, fossiliferous, and is char-
acterized im some places by the presence of
small spheroidal particles with chalky in-
crustations and fairly numerous minute fos-
sils. "The limestone attains a maximum
thickness of about 50 feet and, although in
some places it is a single bench, it is com-
monly split into several benches by inter-
bedded thin shales. Near the margins of
deposition it may be represented by several
thin limestone beds interbedded with thick
shales and siltstones (fig. 3). In some areas
an-additional thin shale and limestone unit
may be prominently developed either above
or below the main body of limestone. How-
ever this may be, the entire complex has
been regarded as Millersville limestone.

The Millersville limestone is interpreted
from electric logs as the first massive lime-
stone below the surface casing. Resistivities
are of the order of 100 chm-meters, and
self-potentials about 40 millivolts negative.

The interval between the Millersville
limestone and Ne. 7 coal is about 450 feet
in northern Moultrie County and increases
irregularly to as much as 550 feet in south-
ern Shelby and in Effingham counties.

Although previously these beds have been
referred to the LaSalle, New Haven, Car-
thage, and Livingston limestones, it is more
proper, pending regional studies, to use the
local name. Continuity from the type area
to the area dealt with here is considered to
have been demonstrated. It appears certain,
however, that the limestone does not extend
far to the south, inasmuch as regional varia-
tion precludes its recognition much beyond
the southern limits of the present study.
Gradual disappearance in Fayette and Ef-
fingham counties appears to be accomplished
by thinning of the individual limestone beds
while the intervening shale beds become
thicker (fig. 3). In this way, in T. 7 N.,
Rs. 6 and 7 E., where the southern limits
of deposition have been studied, the massive
Millersville limestone is replaced by shale

0 Payne, J. N,
11 Taylor, E.

and Cady, G. H., op. cit.
F., and Cady, G. H., op. cit.
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Fic. 3.—Logs of two wells near margin of Millersville limestone. See figure 2 for comparison.

with several thin beds of limestone. Still
farther south, strata at the corresponding
position apparently consist entirely of shale
with siltstone and sandstone lenses. In por-
tions of T. 6 N,, Rs. 6 and 7 E., at the
position where the Millersville might be ex-
pected, there is a sequence of relatively thick
sandstones. The precise relationships be-
tween the Millersville limestone and the
sandstones are not understood.

Apparently in those wells in Clay County
in which the Millersville limestone has been
tentatively identified,** the beds involved
represent thin southerly extensions of the
main body of limestone. The principal area
of distribution in Clay County isin T. 5 N.,
R. 5 E., and the limestone thins rapidly, or
becomes more argillaceous and sandy, to the
south and east.

SHOAL CREEK AND CARLINVILLE
LIMESTONES

The type exposures of the Shoal Creek
limestone, as first noted by Engelmann,*®

12 Lowenstam, H. A.. op. cit., pp. 27, 35.

1 FEngelmann, H., Geology of Washington County and
Clinton County: Geol. Survey of Illinois, vol. TIT, pp.
148, 159-164, 1868.

Kiowa Drilling Co., Landberger No.!
Sec. 35, T7N, R.6E.

are represented by numerous outcrops along
Shoal Creek in Clinton County, Ill, and
those of the Carlinville limestone, as de-
scribed by Worthen,** are located north-
east of the town of the same name in Ma-
coupin County, Ill. Although these expo-
sures have been considered by some work-
erst® 1617 to represent correlative beds,
others'®: % 20 have considered them as sep-
arate units. Simon®* has most recently dem-
onstrated Shoal Creek and Carlinville lime-
stones to be separate beds, and the author
accepts that conclusion. The area interven-

" 14 Worthen, A. H., Geology of Macoupin County: Geol.

Survey of Illinois, vol. V, pp. 290-296, 1873.

15 Udden, J. A., Notes on the Shoal Creek limestone: Illi-
nois Geol. Survey Bull. 8, pp. 117-126, 1907.

18 Fkblaw, S. E., The question of the Shoal Creek and
Carlinville limestones: Trans. Tll. Acad. Sci., vol. 25,
no. 4, pp. 143-145, 1932,

1" Ball, J. R., Some Pennsylvanian limestones of the Car-
linville quadrangle: Trans. Ill. Acad. Sci., vol. 26,
p. 97, 1934.

18 Lee, W., Oil and gas in the Gillespie and Mount Olive
quadrangles, Illinois: Tllinois Geol. Survey Bull. 31,
pp. 71-107, 1915,

1 Payne, J. N., Structure of Herrin (No. 6) coal bed in
Macoupin County, eastern Greene and Jersey, south-
eastern Scott, and southern Morgan and Sangamon
counties, Illinois: Illinois Geol. Survey Circ. 88, p.
5, 1942.

2 Payne, J. N., and Cady, G. H., op. cit. pp. 9-12.

2t Simon, J. A.. Correlation studies of Upper Pennsylvanian
rocks in southwest-central Illinois: master’s thesis,
Univ. of Illinois, 1946.
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TasrLe 2.—InvEx

. Location
Company Farm Elev.
Twp. Rge. Sec.

Errincuam

Carter Oil Co..o oo Claggett No. 1................ 8 N 4 E 6 615
H.H. Welnert. .............. .. Berry No. 1., .. ... ... .. 8 N 5 E 34 594
H. Luttrell ..o Kroeger No. 1.............. .. 8 N 6 E C 27 564
W.L Lewis.................. .. Haskenherm No. 1.. . ...... ... 8 N 7 E 10 603
Kiowa Drlg. Co.. .. ... ... Landberger No. 1............. 7 N 6 E 35 555
Sherman & Lane. . ........ ... .. Niemerg No. 1............. ... 7N 7 E 16 579
Robinson-Puckett. . ............ Barnick No. 1..... .. ... ... ... 6 N 6 E 36 543
Kingwood Oil Co.. .. .......... Il Wendte No. 1......... ... ... 6 N 7 E 21 560
Faverre

Carter Oil Co.. .. ... oL First State Bank.............. 8§ N 3 E 3 599
Carter Oil Co.. . ............ ... B. Fortner 8-D.... ... ... .. 8 N 3 E 10 630
Carter Ol Co.. .. ... ... .. Stubblefield No. 3. ............ 8 N 3 E 22 541
MoULTRIE

Continental Oil Co......7 .. .. Teachv Na. 1. ... o 0. | 15N | 6 E | 13 | 665
SHELBY

H.OH.Sims........oooooo .. BauerNo. ... N | E 21 624
P.Doran.................... .. WhitlachNo. 1................| 10N [ 2 E 16 634
. Explor. Co......ooooooo L DavisNo. 1.. ... ... .. [ 10 W 4 E 8 605
Nat. Assoc. Petr. Co........... | AllanNo. T............... .. .. ‘ 10 N 4 E 17 607
N.V.Duncan.................. Shuemaker No. 1......... ... . {10 N 6 E 12 629
Nat. Assoc. Petr. Co.......... .. Shumard Comm. No. 1..... I 9N 5 E 3 646

ing between that studied by Simon and that
here under consideration has been examined
by Payne and Cady, and it appears that at
least the Shoal Creek limestone is continu-
ous between the two regions.

The Shoal Creek limestone is present in
most of the area studied but appears to be
more discontinuous in the eastern part. It
is commonly about 8 feet thick and com-
posed of light gray to gray and buff crystal-
line and dense limestone. In the area of this
report, it is nearly always a single bed and
1s commonly underlain by black shale and
rarely by coal. Locally, 10 to 20 feet of
sandstone may occur at the general strati-
graphic position of the Shoal Creek. Else-
where, possibly of different origin, massive
sandstones attaining a thickness of as much
as 100 feet may be present at a position
which would include the horizon where the
Shoal Creek might be expected to occur.

A limestone about 50 feet below the Shoal
Creek, tentatively identified here as the Car-
linville, appears to be principally developed
in the vicinity of the Louden pool. Its thick-
ness and electrical characteristics are essen-
tially identical with those of the Shoal Creek
limestone. The Shoal Creek and Carlinville
limestones show resistivities ranging from
20 to 50 ohm-meters and self-potentials
ranging from 20 to 60 millivolts above the
shale base line. When only one bed is pres-
ent in this general stratigraphic position, its
identification is usually based on the interval
between it and the base of the Millersville
limestone, or, if descriptions of the cuttings
are available, the presence or absence of un-
derlying black shale.

The interval between the base of the
Millersville limestone and the top of the
Shoal Creek limestone is about 200 feet, that
between the base of the Millersville and the
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or ConrtroL WELLS

MV SC WF No. 7 Coal No. 6 Coal No. 5 Coal | No. 4 Coal

Top |Thick.| Top |Thick.| Top |Thick.| Top | Thick. | Top | Thick. | Top |Thick.| Top [Thick.
County

161 34 | 413 10 | 555 ‘ 16 NR 661 2 630 p 742 | P

382s | 26 | 610 8 | 760 14 904 3 NR 951 4 1022 | 2
401 31 634 14 sandstone 980 3 994 2 1019 4 1096 P

493 10 | 701 8 | 880 14 | 1017 2 1041 4 1069 5 1143 | 1

440> | P 694 9 | 868 16 | 1018 2 1046 3 1096 4 1160 | 1

536 12 704 13 sandstone | 1052 3 1075 4 1109 3 not logged

NP — 668 8 892 4 1006 2 1034 3 1076 2 1154 P

NP — 764 9 978 6 1107 2 1141 4 1180 6 | 1254 4?2
County

114 46 | 384 4 | 516 18 ? ? 634 2 650 P 722 2

140E | 42 | 376 9 | 546 18 655° ? 677¢ 1 6817 1 728 2

@9 21 349 7 513 17 564 4? NR NR 628 2
Counry

390 | 35 | 588 | 20 |720 | 16 | 874 | 1 189 | ! | 926 6" ] 991 ] 1
Counrty

175 30 | 412 10 | NP | 674 1 NR | NR ] 777 2

206 38 | 470 10 | NP 776 3 not logged — — — —

189 42 | 440 14 | 582 20
187 46 | 453 13 | 605 20 724
436 31 | 682 6 | 820 26 952
308 42 | 558 10| 704 13 851

Correlation uncertain ¢

a Including 8 shale break. E
b 47 limestone, 42’ sandstone and shale, 4’ limestonc. P
t Coal logged at 7197, 7627 (2), 780’, 7907, 801", MV
a4 8plit coal ?, coal logged at 760’, 7677, and 773", sC

NP =not present.
NR =not recorded.

top of the Carlinville limestone is about 250
feet. The interval between the Shoal Creek
and the Millersville limestones is fairly con-
stant throughout the entire area, and wells
are rare in which it is greater than 225 or
less than 175 feet.

‘West FRANKLIN LIMESTONE

The West Franklin limestone was named
for exposures at West Franklin, Posey
County, Ind.?? These exposures appear to
be continuous with beds of the same strati-
graphic position in White, Wayne, Clay,
and Effingham counties, I1l. For this rea-
son, the name has been tentatively applied
here to the limestone and associated shale

22 Collett, J., Indiana Department of Geology and Natural
Hmtory 13th Annual Report, pp. 61-62, 1884.

21 ? 783 5 858 2

4 1005 4 1023 5 1115 1

1 866 2 890 4? 960 | P?
= cstimated.

= position only, usually indicated by black shale and underclay.
=Millersville.

—Shoal Creek.

WTI = West Franklin.

beds which occur 300 to 400 feet below the
base of the Millersville limestone.

The West Franklin limestone is present
in most of the area studied. The limestone
is absent, however, in parts of western Shel-
by and northeastern Fayette counties. Wells
in which the limestone is not recorded are
generally located west of R. 3 E. and south
of T. 13 N. The West Franklin limestone
is also absent in parts of adjacent townships
(fig. 4). In the southern portion of T. §
N., R. 3 E., massive sandstones extend across
the stratigraphic interval in which the West
Franklin is encountered elsewhere.

As determined by examination of well
cuttings and electric logs, the West Frank-
lin, in the area covered in this report, con-
sists of 15 to 30 feet of light gray to buff,
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mostly fine, rarely medium or coarse crystal-
line, occasionally sandy and usually fossilif-
erous limestone with a 1- or 2-foot shale
bed near the middle. Not infrequently these
beds are underlain by as much as 10 feet of
red and green variegated clay, in turn un-
derlain, especially in parts of northeastern
Effingham County, by another thin bed of
limestone.

In some areas the interbedded shale may
be absent and the limestone appears to be
a single massive bed, as indicated by electric
logs. Elsewhere, one of the two principal
benches of the limestone may be absent. In
these cases the West Franklin limestone
may be no more than 8 or 10 feet thick.

Within Louden pool, and in some other
restricted areas, the position at which the
West Franklin is normally present is occu-
pied by part of a massive sandstone. The
sandstone may attain a thickness of 150 feet
or more and, especially in the lowermost por-
tion, may be calcareous. Electric logs show
this sandstone as a thick series of highly re-
sistive beds, usually with a high self-poten-
tial. In certain cases the lowermost of the
highly resistive beds-shows an abnormally
low self-potential, and an abnormally high
value for the third curve. In these cases,
the lowermost bed is interpreted as being a
limestone, and, in the writer’s opinion, an
integral part of the sandstone sequence
above. Less frequently, as indicated by elec-
tric logs, zones of calcareous sandstone and
limestone may occur within or at the top of
the main body of sandstone. In these cases,
the writer has chosen not to regard the asso-
ciated calcareous sandstone or limestone as
being continuous with the West Franklin
limestone, and the term “West Franklin” is
thus more or less restricted to the character-
istic expression previously noted. The mas-
sive sandstone and associated calcareous beds
are referred to as ‘“T'rivoli” because they are
believed to occupy the same stratigraphic po-
sition between Coals Nos. 7 and 8§ as does
the T'rivoli sandstone of northwestern Illi-
nois. Neither direct continuity nor strict
correlation is implied in the use of this term.

Although the writer believes that this
sandstone originated in a single rather local
series of events, it is possible that its devel-

opment may be attributed rather to a series
of unrelated events. In some areas of 1lli-
nois, several sandstones are developed within
the stratigraphic interval between the high-
est and lowest positions of the “Trivoli”
sandstone. It is possible, therefore, that the
“T'rivoli” sandstone, as here defined, is com-
pound in origin, and that the events related
to the deposition of other sandstones (for
example, Absher, Anvil Rock, Gimlet) are
also involved. Still a third alternative®® to
account for the presence of such a continuous
thick sandstone is that the sandstone actually
consists of a succession of sandstone members
of successive cyclical groups (cyclothems).
Resolution of these groups into cyclical units
is impossible with the available information.

The precise relationships of the West
Franklin limestone and the “Trivoli” sand-
stone are not completely understood and are
discussed in more detail below.

In western Shelby County, as noted above,
the West Franklin limestone is absent, or at
least not developed in the characteristic man-
ner noted previously. There, the general
aspect of the interval between Coal No. 7
and the Shoal Creek limestone, as indicated
by diamond drill cores and electric logs, is
that of a long sequence of shales interbedded
with occasional siltstones and sandstones and
generally terminated below by two beds of
calcareous shale or very argillaceous lime-
stone. Although it is possible that these two
beds are related in some way to the West
Franklin limestone, the interval between
them and Coal No. 7 below is so reduced
from that considered normal as to make any
correlation uncertain,

“CoaL No.7

Coal No. 7 is one of the most wide-
spread and, in diamond drill cores and
control wells, one of the most consistently
recognizable key beds in the area. The zone
in which the coal occurs is generally indi-
acted on electric logs by the first sharp in-
crease in resistivity (of the order of several
ohm-meters), which is laterally persistent,
below the West Franklin limestone (fig. 2).
Because the coal is thin and highly resistive,

2 Suggested by G. H. Cady, personal communication.
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this increase in resistivity is usually accom-
panied by a negative anomaly of the third
curve.

The coal bed thickness, in diamond drill
holes, which have the greatest concentra-
tion in southwestern Shelby County, aver-
ages about 3 feet 4 inches. In this general
area the thickest measured section, of 4
feet, is in sec. 16, T. 9 N., R. 1 E. Thick-
nesses in northern Shelby and Moultrie
counties, in diamond drill holes of the Mo-
weagua and Lovington coal companies,
range from 4 feet 4 inches to 5 feet. The
cores from these holes indicate that the coal
bed in this area is split, however, and of lit-
tle present economic value. Records of the
less reliable but more broadly distributed
control wells indicate an average thickness
throughout the entire area of little more
than Z feet. The thickest coal recorded in
the control wells is in the well of the Carter
Oil Co., Stubblefield No. 3, sec. 22, T. §
N., R. 3 E., Fayette County, in which 4
feet of coal is reported. Although identifi-
cation of this coal bed in other control wells
in Louden pool is uncertain, it appears that
in none of these is the bed more than 2 feet
thick. In some areas in the southern portion
of T.8 N., R. 3 E., the coal bed is believed
to be absent, apparently owing in part to
erosion prior to deposition of the “Trivoli”
sandstone, but possibly locally to unfavor-
able conditions of accumulation.

Correlation of No. 7 coal in the Carter
Oil Company’s Stubblefield No. 3, sec. 22,
T. 8 N, R. 3 E., with the No. 7 coal in
the Danville area has been established by
analyses of the fossil spore content.>*

The interval between No. 7 and No. 6
coal beds ranges from 10 to 50 feet. Al-
though no definite regional variation is ap-
parent, the interval appears to be less over
structurally high areas (such as Louden
anticline) than elsewhere. This is consist-
ent with the decrease in intervals between

Coal No. 4 and Coal No. 7, between the
Millersville limestone and Coal Ne. 4, and
between the Glen Dean limestone and Coal
No. 4, over the crest of the Louden struc-

ture (figs. 5 and 6).

20 R, M. Kosanke, personal communication.

Herrin (No. 6) Coar Bep

Herrin (No. 6) coal bed is the principal
coal bed in the area, and it is sufficiently
thick and present in large enough areas to
permit mining on a commercial basis. Ex-
cept for a few restricted areas it extends
throughout the region studied. The areas
in which the coal is indicated as absent (plL
3, fig. 9) may represent cut-outs by the
“Trivoli” sandstone (fig. 8), especially in
Louden pool, or may represent failure of the
electric logs to show the characteristic
pattern of the coal and its associated beds,
e.g., southwest portion of T. 12 N.,, R.2 E,,
and the area south and southeast of Shelby-
ville. It is of course not certain that this
lack of development of the characteristic
electric log pattern necessarily indicates the
absence of the coal. With a single exception,
the diamond drill holes and control wells
are located in areas in which No. 6 coal bed
is present. The exception is the diamond
drill core of the Shelby Coal and Natural
Gas Co., sec. 18, T. 11 N, R. 4 E,, in
which it appears that coal No. 6 was not
encountered.

The maximum thickness of Herrin (No.
6) coal bed, based on the log of a diamond
drill core of the Lovington Coal Co., sec.
27, T.15 N, R, 5 E,, in Moultrie County,
is 8 feet 10 inches. Records of a neigh-
boring diamond drill core in the same sec-
tion however show only 4 feet 8 inches
of coal, and measured sections within the
mine® give a range in thickness from ap-
proximately 3 feet 3 inches to 9 feet 4
inches. It is also reported®® that the coal
decreases to less than workable thickness in
the northern portion of the mine. In west-
ern Shelby County, Ts. 9 and 10 N., R. 1
E., the normal thickness, as indicated by
records of diamond drill cores, is about 7
feet with a range of 6 to 8 feet. The con-
trol wells, with their principal distribution
in the central part of the report area, indi-
cate thicknesses which range from 1 to 4
feet.

Because Coal No. 6 is the major coal re-
serve in this area it should be protected

% Kay, F. H., Coal Resources of District VII: Illinois

Min. Tnv. Bull. 11, pp. 204 ff., 1922.
26 G, M. Cady, personal communication,
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against fluid invasion when oil wells are
drilled or abandoned. Although the thick-
ness of the coal bed is incompletely known,
it should be considered to be of economic
thickness in all areas except where the con-
trary can be demonstrated. The Rules and
Regulations of the State Department of
Mines and Minerals®™ require that wells be
plugged when they are abandoned, in such
a manner that the coals are protected against
fluid invasion. This requires, for Coal No.
6, the setting of a cement plug from a point
50 feet below the coal bed to a point 100
feet above the bed.

Coal No. 6, as indicated by control wells
and diamond drill cores, is commonly un-
derlain by underclay and overlain by black
shale. Limestone caprock may occur above
the black shale or, in some instances, be
separated from it by intervening beds of
gray shale, Only rarely does the limestone
lie immediately upon the coal. This agrees
substantially with conditions in Clay Coun-
ty where all the control wells in which No.
6 coal was reported showed the presence of
black roof-shale directly over the coal.?®

Identification of Coal No. 6 in these
counties is sometimes difficult because of
the variation in the beds above and below
it. In diamond drill cores and in wells in
which sufficient control can be obtained, the
coal is usually identified by its exceptional
thickness and by its position as the first
coal bed below the more easily recognizable
Coal No. 7. Only where there is support-
ing control can it be surely identified by
means of electric logs. In these cases the
coal bed is normally identified by an abrupt
Increase in resistivity accompanied by a re-
* versal of the third curve and commonly fol-
lowed below by abnormally low resistivity
(fig. 2). Where the coal is directly over-
lain by limestone caprock, the resistivity
anomalies of the coal and limestone may be
combined so that the contact of the lime-
stone and coal is indicated only by a minute
negative anomaly or not at all. Under such
conditions, where supporting control is not
available, it may be impossible to determine
the top of the coal or even whether or not

= Edition of 1950.
2 Lowenstam, H. A., op. cit., p. 31.

the coal bed is present. In those areas where
additional beds of high resistance may be
present above or below the coal, it may be
difficult or impossible to interpret the elec-
tric log picture accurately.

Normally Herrin (No. 6) coal is from
25 to 50 feet above Coal No. 5. Between
the two coal beds are shales interbedded
with sandstones and thin limestones.

SpriNGrFIELD (No. 5) Coar Bmp

Less is known about the Springfield (No.
5) coal bed than about the Herrin (No. 6)
coal bed. Coal No. 5 was formerly mined at
Moweaqua, sec. 31, T. 14 N., R. 2 E,, in
Shelby County, where it is as much as 5 feet
7 inches thick. In Moultrie County, the
only reliable record is that of the control
well, Continental Oil Co., Beachy No. 1,
sec. 13, T. 15 N., R. 6 E., in which the
coal bed is believed to be one foot or less in
thickness. T'wo diamond drill holes in south-
western Shelby County, secs. 3 and 6, T.
10 N, R. 1 E., were drilled to depths below
that at which the coal bed might be expected
but failed to encounter it. Relatively nu-
merous control wells located in eastern Shel-
by and Effingham counties penetrated Coal
No. 5. In that area, the coal was reported
to range in thickness from 1 to 6 fect, with
an average of about 477 feet.

Although at the present this coal bed is
not being mined, it should be regarded as
a possible reserve. For this reason it should
be protected against invasion by fluid when
any wells are drilled through it or aban-
doned. Because its distribution and thickness
are not accurately known at present, it is
believed that a cement plug extending for
100 feet below Coal No. 6 will always cover
the face of the coal bed and extend far
enough below to prevent infiltration of water
from other horizons. The structure map of
Coal No. 6 (pl. 3) will help in calculating
the position at which the plug should be
placed. In the area in which Coal No. 5 is
believed to be absent, in southwestern Shel-
by County, such protection is not necessary
except when examination of well cuttings
indicates the presence of an additional coal
bed a short distance below coal No. 6.
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Of additional aid in identification of the
No. 5 coal bed is the usual presence of
black shale above and underclay below the
coal. Identification by means of electric logs
is tentative and in this report has been at-
tempted only in the vicinity of control wells.

Coal No. “5-A," recorded in Clay
County?® and elsewhere, has been tenta-
tively identified only in control wells lo-
cated in sec. 16, T. 7 N.,, R. 7 E., and in
sec. 35, T. 7 N, R. 6 E., in Effingham
County. In both places the coal bed is about
2 feet thick and occurs about 10 feet above
Coal No. 5.

Between Coal No. 5 and Coal No. 4,
next below, there is occasionally present,
especially in parts of northeastern Effing-
ham and southeastern Shelby counties, a
massive sandstone which appears from elec-
tric logs to be similar in character to the
“Trivoli” sandstone of Louden pool. Al-
though the sandstone seldom if ever cuts
below Coal No. 4, in many places it lies
directly on the coal bed or just above it and
may extend as high as Coal No. 5. Because
the sandstone has a different geographic dis-
tribution and is not known to be continuous
laterally or vertically with the “T'rivoli”
sandstone, it is considered that the two
sandstones «differ in age and distribution,

although possibly they are similar in origin.

CoarL No. 4
Like Coal No. 7, Coal No. 4 is wide-

spread in the area studied. Two diamond
drill holes in T. 10 N, R. 1 E.; Shelby
County, have penetrated a thin coal which
is believed to be Coal No. 4. Elsewhere
reliance is placed on control wells, the rec-
ords of which indicate the coal is common’y
between 1 and 2 feet thick. In places where
no coal was recorded, its position has been
determined by the presence of black shale
and underclay which normally accompany
the coal.

The interval between Coal No. 7 and
Coal No. 4 ranges from 125 to 175 feet.
Although local variations appear to be
greater than regional variations, the interval
does appear to be somewhat greater in east-
ern Shelby and Effingham counties.

2 Towenstam, H. A., cp. cit., p. 38.
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As a marker horizon for structural map-
ping, the horizon of the No. 4 coal bed,
like that of No. 7 coal bed, is extremely use-
ful because of the ease with which it may be
identified in electric logs. In these, it is
characterized by an abrupt increase in resis-
tivity, accompanied by reversal of the third
curve. Commonly the reversal of the third
curve occurs some few feet higher than the
increase in the normal curve. This zone is
separated from the group of irregular re-
sistivities, which characterize the horizons
of Coals Nos. 5 and 6, by an intervening
series of consistently low-resistance shale
beds. The beds below Coal No. 4 are gen-
erally marked by consistently higher resis-
tivities, reflecting a higher proportion of
siltstone and sandstone than those above.
‘This situation is of course altered in those
wells in which a massive sandstone is pres-
ent between Coals Nos. 4 and 5 (fig. 2), in
which case the position of the coal may be
marked only by a sharp reversal of the
third curve at the base of the sandstone.
Only in rare instances does the normal curve
show the “double kick” noted in Clay and
Gallatin counties.?¢ 8

Miscerraneous CoaL Bebs

Numerous other coal beds are present in
the portion of the stratigraphic section dealt
with here. No attempt has been made to
determine their position and continuity by
means of electric logs. They are, however,
revealed in diamond drill holes and in con-
trol wells. At present of little or no eco-
nomic significance, they may eventually be
utilized by means of underground gasifi-
cation.

Although some of the coal beds are not
known to occur elsewhere, others appear to
be more or less persistent. Of these, the
following are most noteworthy: a thin coal
bed 5 to 10 feet above the Millersville lime-
stone; two coal beds, 80 and 130 feet below
the Millersville limestone; a thin coal bed,
indicated in-most wells only by black shale
and underclay, immediately below the Shoal

3 Lowenstam, FI. A., op. cif. p. 39.

# Pullen, M. W., Subsurface Geology of Gallatin County,
in: Subsurface Geology and Coal Resources of the
Pennsylvanian System in Certain Counties of the
Nlinois Basin: Illinois Geol. Survey Rept. Inv. 148,
pp. 69-95, 1951.
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Creek limestone; and another coal bed,
possibly the Ditney, 20 to 30 feet above the
West Franklin limestone. Rarely coal is
recorded directly below the West Franklin
limestone. These coal -beds appear to cor-
respond more or less in position with some
of those noted by Lowenstam® in his de-
tailed study of the McLeansboro strata and
are probably continuous with them.

It is believed that more intensive study,
especially with electric logs, and by tracing
black shale-underclay associations (which
normally accompany coal and may indicate
the position of a missing coal bed), will
serve to define additional coal-bed horizons
and will also prove of value in structural
and stratigraphic studies.

STRUCTURE OF THE PENNSYL-
VANIAN SYSTEM

From the regional standpoint, Shelby and
Moultrie counties, and those parts of Effing-
ham and Fayette counties studied, lie near
the northern margin of the deeper portion
of the Illinois basin.*®* That part of the
basin located in southern Illinois lies be-
tween the LaSalle anticlinal belt on the
east and the DuQuoin monocline on the
west. Northward, the DuQuoin monocline
blends into the regional dip and no longer
defines the western margin of the basin.
The surface of any continuous bed in that
part of the state may thus be regarded as
an irregular structural plane which dips
more or less to the east and southeast and
terminates abruptly at the steep westward
dipping flank of the LaSalle anticlinal belt.
The area studied is a portion of the struc-
tural province which includes the beds that
dip to the east and southeast.

No marked barrier to deposition is known
to have been present to the northwest dur-
ing Pennsylvanian times, and it appears
probable that the area studied was charac-
terized by conditions of deposition similar to
those which existed in the region now in-
cluded in Christian and Macon counties.
Cross sections (pl. 5) indicate only slight

32 Lowenstam, H. A., op. cit., pp. 32-41.

33 Bell, A. I., Subsurface structure of the base of the
Kinderhook-New Albany shale in central and southern
Illinois: Illinois Geol. Survey Rept. Inv. 92, 1943,

southeastward thickening between the Mil-
lersville limestone and Coal No. 4 and
suggest that the beds laid down at that
time were deposited under platform rather
than true basin conditions. It is therefore
believed that this portion of the Illinois
basin was characterized throughout most of
Pennsylvanian time by great regularity (at
any given time) in depositional conditions
and by essentially even surfaces of deposition
slightly inclined to the southeast. The depo-
sitional area gently and periodically sub-
sided, here and there marked by local areas
in which subsidence proceeded at a slightly
faster or slower rate. These local areas now
stand out, at least in part, as the positive
and negative structural features described
below. '

STRUCTURE MAPS

Plates 1, 2, 3, and 4 show the structure
of the Millersville limestone, and of Coal
beds Nos. 7, 6, and 4. That of the Millers-
ville is a revision of a portion of the earlier
map of Taylor and Cady®* and differs from
it primarily because of the addition of data
from wells which have been completed since
1944. In all maps, additional control be-
yond that used in the earlier map has been
used in the closely drilled portions of Lou-
den oil pool. Because of the limitations of
map space, an average of only five datum
points per square mile are indicated in that
area, whereas sixteen datum points per
square mile were actually used. The wells
were selected on the basis of general useful-
ness for the construction of maps of the
several horizons contoured rather than for
the Millersville limestone alone, and so are
not the identical group of wells used in the
earlier report. Wells common to both maps
are so indicated by the presence of county
numbers in addition to the elevations. The
paragraphs which follow are based pri-
marily on the structure of Coal No. 7 (pl.
2) inasmuch as this bed is regarded as
the most reliable key bed of the several
mapped.

"The highest area, structurally, within the
region is near Moweaqua, in northwestern
Shelby County, where Coal No. 7 has an

% Taylor, E. F., and Cady, G. H., op. cit., 1944,
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elevation of about 100 feet above sea level.
The lowest area, structurally, is 68 miles
southeast in southeastern Effingham County
where the same horizon is more than 550
" feet below sea level. Regional dips average
from 10 to 15 feet to the mile in easterly
and southeasterly directions. These regional
dips are modified to various extents by the
local structural irregularities.

The most pronounced of these irregu-
larities is the Louden anticline, the north
end of which extends into T. 8§ N., R. 3 E.,
and into the adjoining townships to the
north, northeast, and east. The structural
relief of this anticline is greatest for the
Glen Dean limestone (fig. 6) and becomes
progressively less for higher horizons. In a
northeasterly direction from Louden anti-
cline, along its axis, are two small structures
in Ts. 10 and 11 N., R. 4 E., which in-
clude the Clarksburg and Shelbyville pools.
These two structures appear to represent
the northern end of the Salem-I.ouden anti-
clinal belt which extends from its southern-
most point at Dix through the intervening
pools of Salem, Tonti, Alma, St. Paul, St.
James, and Louden. The structural high
southeast of Shelbyville is coincident with
an area in which Coal No. 6 (pl. 3) is not
recognized and is therefore presumably miss-
ing.

The basin southwest of Cowden, T. 9 N,
R. 3 E., is probably related genetically to
the development of Louden oil pool. This
basin is best shown by the structure of coal
beds Nos. 4, 6, and 7 (pls. 4, 3, and 2) but
is only poorly demonstrated by that of the
Millersville limestone (pl. 1),

In much of T. 10 N., Rs. 2 and 3 E,,
the surface of each of the several key beds is
only slightly irregular, the anticline at
Lakewood being the only significant feature.

Other conspicuous structural features in-
clude the northwest-trending anticline, T.
11 N., Rs. 2 and 3 E.; a few miles north-
east of Tower Hill, Shelby County, and
the dome in the southwest corner of T. 14
N., R. 4 E,, Moultrie County. Although

the former is only poorly shown by the map .

of Coal No. 6 (pl. 3), it is well shown by
the maps of the Millersville limestone and
of Coals Nos. 7 and 4 (pls. 1, 2, and 4).

The dome in Moultrie County is indicated
on all maps but, as in the case of the Shelby-
ville structure, Coal No. 6 (pl. 3) is absent
in the immediate area and its assumed stra-
tigraphic position is occupied by a sand-
stone.

In southeastern Shelby and in Effingham
counties the principal structural features in-
clude the small dome north of Stewardson
and the north-trending arch in the eastern
portion of T. 8 N., R. 6 E. Western Effing-
ham County is marked by the conspicuous
Effingham basin which is more or less con-
tinuous with another to the southeast.
These two basins appear as separate features
in the maps of Coals Nos. 6 and 7 (pls. 2
and 3), but as a long trough open to the
south in the maps of the Millersville lime-
stone and Coal No. 4 (pls. 1 and 4). Sev-
eral structural irregularities in the southern
portion of T. 6 N., R. 7 E., have served
as traps for the accumulation of oil and
appear to be related to the Bible Grove
structural complex which is more com-
pletely developed in adjoining Clay County.

PENNSYLVANIAN HISTORY OF
LOUDEN ANTICLINE

The Louden anticline, located in north-
eastern Fayette County; is one of the major
oil-producing structures of Illinois. It ex-
tends in a northeast direction and includes
parts of T's. 6, 7, and 8 N., Rs. 2 and 3 E.
That part dealt with here includes only
T. 8 N., R. 3 E., and fringing areas in the
adajcent townships to the north, northeast,
and east.

The structure of the Glen Dean lime-
stone, of Chester age, is depicted in figure
6. Seismic evidence indicates that closure
on the Glen Dean limestone is approxi-
mately 131 feet.?® This figure is similar
to that suggested by the present study.
Closures on the Devonian and Trenton
horizons are estimated at 128 and 104 feet
respectively.

The convergence (isopach) maps of the
intervals between the Glen Dean limestone

and Coal No. 4 (ﬁg 6), between Coal No.

% Lyons, 1. L., Geophygical case history of Louden field,

Illinois: in Geophysical Case Histories, vol. 1, p. 461
ff., Soc. of Exploration Geophysicists, 1948.
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4 and Coal No. 7 (fig. 5), and between Coal
No. 4 and the top of the Millersville lime-
stone (fig. 5) reveal persistent thinning over
the crest of the anticline. Structure maps of
the Glen Dean limestone (fig. 6), Coal No.
4 (pl. 4), Coal No. 7 (pl. 2), and the Mil-
lersville limestone (pl. 1) show that the
structural relief of the key beds increases
with their depth, being greatest in the Glen
Dean limestone and least in the Millersville
limestone. Itis concluded that the structural
development of Louden anticline extended
more or less continuously throughout Penn-
sylvanian time. It is believed that the move-
ments were initiated at least by early Penn-
sylvanian time and may have had their
origin in late Mississippian time. Move-
ment may have terminated in late Penn-
sylvanian and possibly Permian times.

The effect of the developing Louden anti-
cline upon the deposition of sediments on
its crests and flanks is not always clear. As
noted previously, the deposition of the Mil-
lersville limestone appears to have been little
affected. The limestone (fig. 7) thins in a
southerly direction. Inasmuch as this thin-
ning is characteristic of the limestone off-
structure as well as on-structure, it is con-
sidered here as regional. It is to be noted
that the thickest deposits of the limestone,
in secs. 2, 10, and 16, T. 8 N., R. 3 E,,
mark in a general way the crest of the anti-
cline in that part of the structure, and cor-
respond more or less with those parts of the
Millersville limestone which lie more than
500 feet above sea level.

The effect of the Louden structure upon
the deposition of the Shoal Creek and Carl-
inville limestones has. not been studied in
detail. The limestone, here tentatively re-
ferred to the Carlinville, lying 50 feet more
or less below the Shoal Creek limestone, is
more continuous over the anticline than else-
where. However, the Shoal Creek limestone
itself is more discontinuous in this area than
elsewhere and apparently passes laterally
into shales. In some instances, sandstone
lies at the assumed position of the Shoal
Creek limestone. It has still to be deter-
mined whether this relationship is accounted
for by lateral gradation of limestone into
sandstone or by the erosion and removal

of the limestone and subsequent deposition
of a stratigraphically higher sandstone, as
suggested by Lowenstam.?®

The origin and distribution of the West
Franklin limestone is more complex. In the
northeast portion of T. 8 N.,, R. 3 E,, the
West Franklin limestone most commonly
consists of two massive limestones with an
interbedded shale, the three beds constitu-
ting a total thickness of 18 to 30 feet. In
the southern portion of the township (fig.
7), the “T'rivoli” sandstone, which is com-
monly from 50 to 150 feet in thickness, is
present at the approximate stratigraphic po-
sition of the West Franklin limestone. The
stratigraphic relation of the sandstone and
the limestone is obscure. With few excep-
tions, no significant bodies of sandstone occur
above or below the limestone within its
limits of distribution in T. 8 N. R, 3 E.
Within the area of sandstone deposition,
however, sporadic calcareous sandstones and
occasional limestones have been noted at the
base of the sandstone sequence, less often
within the main body of the sandstone, and
rarely at the top (fig. 7). Elsewhere, espe-
cially in northeastern Effingham County,
massive sandstone may occur above beds cor-
related as West Franklin limestone.

A lateral change from West Franklin
limestone deposition to deposition of sand-
stones and shales Is indicated in a north-
south cross section (fig. 8) along the west-
ern borders of secs. 13 and 24, T. 8 N,, R.
3 E. This cross section is typical of others
which have been made from secs. 13, 14,
and 15 into the adjacent sections to the
south. The electric logs are interpreted in
the following way. The northernmost well,
A, encountered West Franklin limestone
similar in character to that in all other wells
in the northern part of the township. The
West Franklin limestone is absent in well
B and shale is present at its stratigraphic
position. In the more southerly wells, at the
position of the limestone, and of the beds
above and below, there is sandstone with
thin interbedded shales. The symbols “A”
and “4”" within the central column of each
electric log mark the respective positions of
an unknown marker bed (possibly Coal No.

3 Lowenstam, H. A., op. cit., p. 28.



L R3E R4E
i'_ T ™ FaveTTE co. | !' T T T 7
i Ve ]
Q
| 1 1[
9
N. 0/ i |
i P | -— ~>%
e L[y |
| & ]
| i
[ R R R
i |
| / !
I
| I I
I 1
I
1
T m [ S
8 i
1
! W I
' .
|
: d,g Areg of sporadic
i o = limestone deposition
| ME
[ o
: 2 ';.J|E
1 | oy T
e RaE
T
s
N.
e,
o\ Beechei' City
| (25\;____ ___________ B |
|
I .
| Oy S
I
| 5 |
i G — T
(”) 3,
: o nop R
s ds] LD '
ol .- | [ D E—
N /
! 30 C ]
LN N/ e .
— G 1
| - g|®
| [~ ol I I R
. N BE N
! 2 HjE 50
! [ \__,,z”? bl
I ¢ 3 2 J
L — R I ! LU St bttt
Fic. 7.—Above: Elevation of base of West Franklin limestone. Diatum, sea level.

Beloww: Thickness of Millersville limestone.

Contour intervals: for

West Franklin, 25 feet; for Millersville, 10 feet.



NORTH

— 100

SEA LEVEL ;

ELEVATION IN FEET

= -100

L-200

Corter Oil Ca., Foy Kline No.3 Corter Oil Co., Ethel Phillips No. 3

SEC. 13| SEG. 24

Garter Oil Co., Kagay-Grames No. 2

Corter

100

Carter 0il Co, W. Grames No.l Carter Qil Co. Gorter Qi Co., L. Purtilar No, |
Purtilar School Trustees No.t
F1c. 8.—Electric log cross section and lithologic interpretation illustrating abrupt transition
from West Franklin limestone to interbedded sandstone and shale.

-100

~200J

ELEVATION IN FEET

{124
@ H 11

1T
BEBEIRES

LOCATION OF WELLS
IN GROSS-SEGTION
T8N, R3E.

KEY

[Z==] saNDSTONE
E==] LiMesTONE
£ swaLe

GALCAREOUS
SANDSTONE

E INTERBEDDED SAND-
STONE AND SHALE

9c

O

0]

STDANOSHY TFrOoD ANV XAD0OTO



LOUDEN ANTICLINE 27

8) and of Coal No. 4. The figure “7” is
placed at the horizon of Coal No. 7 in well
A (which is the only well in the cross sec-
tion in which the horizon can be identified ),
and “E” and “F” mark the upper and lower
limits of the intercalated body of sandstone
and shale at the place of the West Franklin
limestone and the associated beds above and
below. The cross section shows that the
sandstone (and shale) sequence descends to
within 75 feet of the horizon of Coal No. 4,
and that in so doing it extends below the
probable position of Coal No. 7, and prob-
ably Coal No. 6 as well. No evidence is
at hand for dating the sandstone with re-
lation to the West Franklin limestone. It
is possible that the limestones and calcareous
sands which in some places occur at the base
of the sandstone may be continuous or con-
temperaneous with the West Franklin lime-
stone. It is known that the sandstone post-
dates Coal No. 7, and it appears probable
that it predates Coal No. 8.

The interval between Coal No. 4 and the
base of the West Franklin limestone shows
little variation in thickness. In about half
the wells in which the limestone is present
the interval is between 160 and 170 feet, in
most wells the interval is between 150 and
180 feet and only rarely is it greater or
smaller. Within the area of ““T'rivoli” sand-
stone, however, the interval between the
base of the sandstone and the top of Coal
No. 4 is significantly smaller and locally
very erratic. Although the average interval
between the sandstone and Coal No. 4 is
about 100 feet, over the crest of the struc-
ture it may be as little as 60 feet. 1t is note-
worthy that the more massive deposits of
sandstone are in general restricted to the
higher parts of the structure and therefore
may in some way be related to its develop-
ment. Although similar deposits of sand-
stone in the position of the “Trivoli” sand-
stone have only rarely been noted elsewhere
in the area of this report, they are known
to be common to the south and southeast.

Any explanation of the relations of the
West Franklin limestone to the “T'rivoli”
sandstone must take into account the fol-
lowing statements:

1) InT.8 N,, R. 3 E., the West Frank-
lin limestone varies in thickness from
18 to 30 feet, being generally thicker
to the south.

2) In general the limestone appears to
terminate abruptly, and beyond its
border drill holes encounter shale or
sandstone at approximately the same
position; sandstone Is more common
in the southern part of the township.

3) In western Shelby County the strata
above Coal No. 7 include (in ascend-
ing order) a thin sequence of shale,
two beds of argillaceous limestone or
calcareous shale, and a thick sequence
of shale; within a short distance later-
ally this group of beds may be re-
placed by a thick sequence of shale
above Coal No. 7 followed above by
the West Franklin limestone and an-
other relatively thick shale sequence.

4) Massive sandstone (of the “Trivoli”
type) rarely overlies the West Frank-
lin limestone in the vicinity of Lou-
den anticline; such a sandstone also
rarely underlies the limestone.

5) The massive sandstones may con-
tain very calcareous zones, which lo-
cally may be sufficiently pure to be
called limestones. Such calcareous
zones occur most commonly near the
base, in which instance they may rep-
resent conglomerates, and less fre-
quently within the body of the sand-
stone.

6) The massive sandstones are more
common 1in the southern part of T. 8
N., R. 3 E., and similar sandstones
are of frequent occurrence in Fa-
yette, Clay, and Wayne counties.

7) The lower surface of the massive
“Trivoli” sandstone is unconformable,
as indicated by its irregular distance
above Coal No. 4 and by its erosion
of Coals Nos. 7 and 6 in certain
areas, whereas the lower surface of
the West Franklin limestone appears
to be conformable with the underly-
Ing strata.

Because the exact stratigraphic relations
of the West Franklin limestone and the
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“Trivoli” sandstone are not understood, it
is difficult to conmstruct a well integrated
history of West Franklin time. It is pos-
sible that, during the time the West Frank-
lin limestone was being deposited upon the
northern flanks of the anticline, the struc-
ture as a whole possessed considerable sub-
marine topographic relief. This relief may
have been sufficient to alter conditions of
sedimentation and to effect the deposition
of sandstone instead of limestone. This con-
cept more or less presupposes the approxi-
mate contemporaneity of the “T'rivoli” sand-
stone and the West Franklin limestone. If,
en the other hand, the sandstone is younger
than the limestone, it is possible that the
West Franklin limestone may have been laid
down over the entire area and that subse-
quently the topographic relief of the anti-
cline was sufficient to influence the depos:-
tion of sand on those parts of the structure
where it is now encountered. If this is the
case, the sandstone has cut down through
the West Franklin limestone and under-
lying shales as well as through Coals Nos. 7
and 6.

The agency of deposition is undetermined.
Although subaerial streams may have oper-
ated as an agent, the generally good sorting
of the sand and the absence of any well-de-
fined channel pattern indicates that this is
improbable. From the widespread geo-
graphic extent of the association of West
Franklin limestone with sandstone similar
to, or continuous with, the “Trivoli” sand-
stone, it is possible that the sandstone may
represent a near-shore, or shoal-ward, equiv-
alent of the West Franklin limestone. In
the case of Loouden anticline, the topographic
relief may have been sufficient to create the
shoal conditions necessary for deposition of
the sandstone phase.

Coal beds Nos. 4, 5, 6, and 7 are con-
sidered together. Unfortunately, records of
only four control wells are available from
the north end of Louden pool and, because
of their variability, they provide no basis
for generalization. The following observa-
tions are therefore mostly derived from in-
terpretation of the electric logs. The normal
fully developed section, including the several
coals separated by intervening strata similar

in thickness and character to that encoun-
tered in most parts of the report area, is
nowhere present in Louden pool proper.
Immediately off-structure (on the flanks
and in the vicinity of the anticline), how-
ever, the normal complete sequence of beds
from Coal No. 4 through Coal No. 7 is
present. Over the crest of the structure
the interval between No. 4 and No. 7 coal
beds (fig. 5) and between No. 6 and No. 7
coal beds decreases markedly, and No. 5
coal is only rarely recognized. Coals Nos.
6 and 7 (with the single questionable ex-
ception of the four feet of Coal No. 7 re-
corded in the Carter Oil Co., Stubblefield
No. 3) appear to be thinner than usual,
suggesting that conditions of deposition
and/or preservation were not favorable on
the crest of the structure. Coal No. 5 is be-
lieved to be generally absent. In the south-
ern part of T. 8 N., R. 3 E., in the ares
of deposition of the “Trivoli” sandstone,
crosion has in some instances cut through
the horizons of Coals Nos. 7 and 6 and
within 50 feet of Coal No. 4 (figs. 8, 9,
pls. 2, 3).

To summarize the relations between the
Louden anticline and the deposition of the
several key beds, the Millersville limestone
appears to have been little affected by the
influence of the developing Louden anti-
cline, although it is possible that the some-
what thicker deposits of limestone along a
part of its crest are in some way related
to the presence of a structural high. The
Shoal Creek limestone is less often present
over the structure than elsewhere, whereas
the Carlinville limestone is developed,
though erratically, only in that area. The
problem of the West Franklin limestone—
“Trivoli” sandstone is still unsolved, and
the exact relation of the anticline to these
two units is not known. The several coals,
from available evidence, appear to be thin-
ner and more irregular in development over
the crest of Louden anticline than else-
where.

COAL PRODUCTION

Coal was mined in Shelby County as
early as 1840, but the industry has never
been large. Total production of coal be-
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tween the years 1882 and 1948 was as fol-

lows :*°
In tons
Shelby County........... 4,119,550
Moultrie County........ 2,032,236
Effingham County........ 796
Fayette County.......... 0

Maximum production was attained in the
early part of the present century, but has
since teased entirely except for occasional
operations of local mines.

Of the total production of Shelby County,
well over half (2,584,558 tons) was taken
out in the twenty-year period between 1903
and 1922. Of this amount, most was taken
from the mines of the Tower Hill Coal
Company and the Moweaqua Coal Mining
and Manufacturing Company. In 1938
there were still 13 local mines in the vicin-
ity of Shelbyville and Mode, but by 1949
this number had dwindled to one mine with
a total output in that year of 197 tons.

Nearly all the total production of Moul-
trie County (1,707,337 tons) was extracted
in the ten-year period 1913-1922 from the
mine of the Lovington Coal Company. No
coal has been mined commercially in that
county since 1924,

Most of the coal production of the two
counties is the result of three mine work-
ings:

1) The Tower Hill Coal Co., sec. 23,
T.11 N, R. 2 E,, in Shelby County,
operating Coal No. 6: period of oper-
ation, 1904-1919; average thickness,
over 7°; roof, usually shale, 0 to 6,
with overlying limestone, rarely lime-
stone alone; floor, underclay.

2) Moweaqua Coal Mining and Mfg.
Co., sec. 31, T. 14 N., R. 2 E,|
Shelby County, mining Springfield
Coal No. 5, as well as a 2-foot bed

lying from 50 to 160 feet below the -

surface. Coal No. 6 is present but
there is no record of its having been
mined; a lower coal, probably the
same as that mined at Assumption,
was also mined for a short time. Pe-
ricd of operation, 1890-1932; aver-
age thickness of Coal No. 5, 63”;

®In Sixty-Seventh Coal Report of Illinois, 1948, Dept.
of Mines and Minerals, p. 84.

depth, 620”; roof composed of black
shale, shaly limestone, and gray shale
in ascending order; floor composed of
“floor clay” with underlying lime-
stone.

3) Lovington Coal Company, sec. 27,
T. 15 N, R. 5 E., Moultrie County,
mining Coal No. 6; operated from
1909-1924; thickness variable, 48 to
114 inches—average, about 96 inches;
depth to coal, 904"; roof, 2% feet
black shale, 9 feet limestone; floor,
dark fire clay.

Coal analyses in the area concerned are
few and limited to the mines noted above.
Those available are given on page 30. The
form of analysis is denoted by number, as
follows: 1. sample as received at laboratory;
2. moisture-free; 3. moisture- and ash-free;
4. moist mineral-matter-free; and 5. dry
mineral-matter-free (unit coal).

Further information on the methods and
significance of these analyses may be ob-

tained by consulting Illinois Geol. Survey
Bulletin 62. '

COAL RESERVES

~ The miost important minable reserves of
Coal No. 6 are located in southwestern
Shelby County. Approximately 188 square
miles, in T. 10 N., Rs. 1, 2, and 3 E., and
parts of adjacent townships (fig. 9) are be-
lieved to be underlain by Coal No. 6, rang-
ing from 6 to 8 feet in thickness, and lying
at depths of 600 to 800 feet. The total esti-
mated reserves for this area of 188 square
miles, calculated on a basis of 1,132,800
tons per square mile foot, are 1,490,764,800
tons. Reliable information, however, is re-
stricted to Ts. 9 and 10 N, R. 1 E,, and
T. 11 N, R. 2 E. If this area alone is
considered, there are only 75 square miles
which may be considered as reserve, and this,
calculated on the same basis, comes to 594,-
720,000 tons. Coal No. 6 is also present in
the vicinity of Moweaqua, with a thickness
of about 5 feet 7 inches, and at Lovington,
where it is-erratic and ranges from 4 to 9
feet in thickness. These two areas constitute
a reserve of unknown extent. Coal No. 6 is
also present in the eastern part of the area,
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north and south of Effingham, with an aver-
age of 4 feet of thickness, and lies at depths
of 1,000 to 1,100 feet, which is considered
too deep for commercial development at
present. Likewise, the situation for the ex-
ploitation of No. 6 coal is unfavorable in
other parts of Shelby, Moultrie, Efingham,
and Fayette counties. These are areas in
which the coal is thin, erratic in develop-
ment, or below the depth of profitable recov-
ery. Such coal supplies constitute reserves
which may be extracted when other more
readily available sources are exhausted.

"Coal No. 5 has been mined successfully
at Moweaqua, sec. 31, T. 14 N., R. 2 E,
and constitutes a considerable undetermined
reserve in this area.

Coal No. 4 is less than two feet thick
over most of the area and in some places it
is absent. It is not considered a reserve.

The coal formerly mined at Assumption,
in nearby Christian County, sec. 2, T. 12
N., R. 1 E., occurs approximately 275 feet
below the horizon of Coal No. 6, and 125
feet below Coal No. 2. It is tentatively cor-
related with the Davis or DeKoven coals of
southeastern Illinois. A coal believed to
represent the same bed was mined at Mo-
weaqua for a short time and is thought to
be present in adjacent parts of Shelby
County. It is considered to lie at depths
too great for commercial mining.

SucersTioNs CONCERNING PROTECTION
or CoaL BEDs

The “General Rules and Regulations Re-
lating to Oil and Gas” of the Illinois De-
partment of Mines and Minerals suggests
that in order to prevent waste, workable
coal beds shall be protected in the drilling,
casing, and plugging of wells drilled for oil
and gas. Workable coal beds are defined as
all seams 30 inches or more in thickness less
than 1,000 feet below the surface. When
wells penetrating such seams are abandoned,
the coal shall be protected by a cement plug
extending 100 feet above and 50 feet below
the bed in question.

GEOLOGY AND COAL RESOURCES

Within the area of this report, in general,
the only beds which need such protection
are Coal No. 6 and Coal No. 5. Reference
to figure 7 indicates that protection is not
considered essential in extreme eastern
Shelby County and in Effingham County
where Coal No. 6 lies at depths of more
than 1,000 feet. Protection should be con-
sidered necessary in eastern Shelby County
where Coal No. 6 is indicated as 3 to 4
feet in thickness at less than 1,000 feet in
depth. Similarly, protection is needed in
southwestern Shelby County, in the area
indicated on figure 7, where Coal No. 6
averages 7 feet in thickness and lies at about
700 feet below the surface. Elsewhere in
the report area the coal should be assumed
to be present in workable thicknesses, except
in the “cut-out” areas, unless there is defi-
nite evidence to the contrary.

Definite information on Coal No. 5 can-
not be given. In much of eastern Effingham
and Shelby counties this coal is at depths
greater than 1,000 feet. In south central
Shelby County and probably in parts of
western Effingham County the coal is of
workable thickness and at depths less than
1,000 feet. In these areas the coal needs
protection. So far as is known, Coal No.
5 is not present in southwestern Shelby
County. Coal No. 5 was formerly mined in -
the vicinity of Moweaqua, T. 14 N,, R. 2
E., and must be considered as present in
that general area unless it can be otherwise
shown.

‘Where both Coal No. 6 and Coal No. 5
are present in workable thicknesses at depths
less than 1,000 {feet, a single plug reaching
from 50 feet below Coal No. 5 to 100 feet
above Coal No. 6 should adequately cover
the two seams. If the position of Coal No.
5 is not known, a single plug reaching from
100 feet below to 100 feet above Coal No.
6 will insure proper protection. The accom-
panying structure map of Coal No. 6 (pl.
3) should be of assistance in determining
the depth at which such plugs should be
placed.
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