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SUBSURFACE GEOLOGY AND COAL RESOURCES OF THE 

PENNSYLVANIAN SYSTEM IN JASPER COUNTY, ILLINOIS 

I;. E. WILLIAMS and M. B. ROLLEY 

A B S T R A C T  

Jasper County, in southeastern Illinois, lies in the deeper par t  of the Illinois Basin. 
Pennsylvanian strata  underlie unconsolidated surficial deposits. Four Pennsylvanian lime- 
stones and six coal beds are discussed with special reference to their use as  key structural 
marker  beds. Structure maps based on electric logs and detailed rotary-well sampl: 
studies were made for  the Shoal Creek limestone (McLeansboro) and Herrin (No. 6)  coal 
bed (Carbondale) .  T h e  relationships of the LaSalle anticline, east of the county, the 
Bogota-Rinard syncline in the western par t  of the county, and an  unnamed syncline in 
the southeastern par t  of the county a re  considered. 

Coal-reserve estimates totaling 3,276,861,000 tons have been made for No. 6 and No. 5 
coal beds in indicatrd classes of reserves. No reserves have been estimated in prowed and 
probable classes. 

I N T R O D U C T I O N  

Jasper County lies in the southeastern 
part of Illinois, in the deeper part of the 
Illinois Basin (fig. 1 ) .  Th i s  report pre- 
sents the results of a subsurface study of 
strata of Pennsylvanian age in Jasper 
County, based on records of selected elec- 
tric logs of 467 rotary drill holes, driller's 
logs of 2 churn drill holes, and records of 
13 control drill holes. Control drill holes 
are those rotary drill holes for which one- 
foot drilling time and five-foot samples of 
drill cuttings were collected in the field and 
studied by members of the Coal Division 
of the Survey. Locations of the 13 control 
drill holes are shown in figure 2. 

Drill-hole data used in compiling the 
maps in this report have been recorded on 
International Business Machine punched 
cards. T h e  data include location, type drill 
hole, map number (county number) ,  com- 
panjT and farm names and numbers, surface 
elevation, and depth and elevation of the 
principal key beds. T h e  tabulated lists are 
on open file a t  the Survey and are available 
for public inspection. 

T h e  structure maps prepared by the au- 
thors as of 1951 have been revised to 1954 
by John A. Harrison and Paul  E. Potter. 

T h e  manuscript has been revised by sev- 
eral members of the Survey staff. Mar -  
garet A. Barker prepared tabulations of 
the drill-hole data on I B M  punched cards. 

D E S C R I P T I O N  OF 
P E N N S Y L V A N I A N  KEY B E D S  

I n  Jasper County, electric logs are thc 
principal basis for stratigraphic control. 
Strata considered as key beds are recog- 

FIG. 1.-Index m a p  of Jasper County and the 
Illinois Basin. 
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nimble both in drill cuttings and time logs 
of control wells and produce distinctive 
patterns in one or more curves on electric 
logs. Useful key beds occur over a rela- 
tively large part of the county. 

Eight Pennsylvanian key beds were rec- 
ognized in this study. From highest to 
lowest they are: ( 1 )  Millersville lime- 
stone, ( 2 )  Shoal Creek limestone, ( 3 )  
Wes t  Franklin limestone, ( 4 )  No. 7 coal 
bed, ( 5 )  "Jamestown" limestone and coal 
bed, ( 6 )  Herr in (No.  6 )  coal bed, ( 7 )  
Harrisburg (No.  5 )  coal bed, and ( 8 )  No. 
4 coal bed. They  were not equally useful 
as key beds; the most satisfactory key strata 
were the Shoal Creek limestone and the 
No. 7, 6, and 5 coal beds. 

T h e  Millersville limestone is thought to 
be present in most of Jasper County and 
is best developed in the northern half. T h e  
limestone here does not have the massive 
character that it has in the northern part 
of the Illinois Basin (Taylor  and Cady, 
191-1). I n  the northern part of Jasper 
County, limestone benches 2 to 8 feet thick 
are separated by one or more prominent 
shale beds which range from 2 t o  6 feet 
thick. I n  the southern part of the county 
one limestone bench is commonly observed, 
and the limestone is apparently absent lo- 
cally. This  limestone normally lies 500 to 
600 feet above No. 6 coal bed. 

T h e  Millersville is described from drill 
cuttings as a light-gray, buff to light-brown 
fossiliferous limestone with a fine to slight- 
ly granular texture. T h e  associated shale 
is generally light to medium gray, but in 
control well 217 (sec. 6, T. 7 N., R. 10 
E.), green as well as gray shale occurs, and 
in control well I4  (sec. 5, T. 8 N.,  R .  9 
E.) variegated green, red, and gray shale 
is reported between the benches. 

T h e  Shoal Creek limestone is one of the 
most widespread and conspicuous Penn- 
sylvanian members in Jasper County. I t  
is encountered at depths varying from 151 
feet in a drill hole on the flank of the La-  

FIG. 2.-Distribution of control drill holes in Jasper 
County. 

Salle anticline (No.  219, sec. 15, T. 8 
N. ,  R. 14  W.) to 846 feet in a drill hole 
(No.  15, sec. 28, T. 6 N., R. 9 E.) in 
the Bogota-Rinard syncline (Lowenstam, 
1951). 

T h e  Shoal Creek is absent in two areas: 
( 1  ) the northeastern corner of the county, 
high on the flank of the LaSalle anticline, 
and ( 2 )  in the southern and southeastern 
part of the county. Its absence in the lat- 
ter area does not appear t o  be related to 
structure  late 1 ) . 

Dril l  cuttings of the Shoal Creek lime- 
stone are commonly buff, grayish white to 
white, fine to slightly granular, and fossil- 
iferous. Drilling time indicates a thickness 
of 4 to 6 feet. T h e  limestone is generally 
underlain by 1 to 2 feet of black shale and 
a thin underclay. I n  a few wells a thin coal 
occurs below the black shale. T h e  interval 
between the Shoal Creek limestone and the 
No. 6 coal bed normally ranges from 350 
to 400 feet. Th i s  interval thins to about 
300 feet on the flank of the LaSalle anti- 
cline. 

About 50 t o  60 feet below the Shoal 
Creek limestone is a 25-foot zone composed 
of black shale, coal, caIcareous shale, and 
limestone (plate 3 ) .  I t  is difficult to trace 
any one component of the zone, but the 
zone generally can be identified throughout 
the county. 



WEST FRANKLIN LIMESTONE 

T h e  West  Franklin limestone, although 
widespread in Jasper County, is quite vari- 
able in lithology and thickness. I n  the area 
of the type outcrop in Posey County, Ind. 
(Collett, 1584;  Shrcck and Malot t ,  
1929),  this unit consists of three limestone 
benches separated by shale. I n  Jasper 
County, three limestone benches were ob- 
served in only two control wells-No. 1 3  
(sec. 5, T .  8 N., R. 9 E.)  and No. 218 
(sec. 20, T. 5 N.,  R. 9 E . ) .  I n  hole 
218 the upper limestone bench is six feet 
thick and found at a depth of 918 feet. T h e  
rock cuttings are white to light-gray to 
buff limestone with a slightly granular to 
sublithographic texture, sandy in part,  and 
containing fossil fragments. T h e  upper 
limestone is separated from the middle 
bench by four feet of light-gray to green- 
ish-gray clay shale. T h e  middle limestone is 
seven feet thick. I t  is separated from the 
lower limestone bench by ten feet of light- 
gray to greenish-gray clay shale and dark- 
grap shale. T h e  lower limestone is six feet 
thick. T h e  limestone benches are all litho- 
logically similar. 

Although red and grap variegated shale 
is commonly associated with the West  
Franklin zone, no red shale was found as- 
sociated with any of the three limestones 
benches in this drill hole. 

I n  drill ho!e 219,'" in secticn 15, T. 8 
N., R. 14 W., on the flank of the LaSalle 
anticline, the West  Franklin zone contains 
two limestone benches. T h e  upper lime- 
stone is a nine-foot bed of light-gray to  tan 
limestone with a fine to coarsely crystal- 
line texture ; the cuttings contain fossil 
fragments. T w o  feet of light-gray shale 
separate this limestone bench from a lower 
four-foot limestone bed of similar lithol- 
ogy. A red shale u7as encountered twenty- 
two feet below the base of the lower lime- 
stone bench. Fifteen feet above the upper 
bench is seven feet of highly calcareous and 
fossiliferous shale which may represent the 
third or uppermost limestone bench. 

'The logs ol  drill holes 9, 10, 2 1  1, and 219 ale shonn 
on plate 3.  

Four control drill holes, nos. 9,* 11, 13, 
and 198 penetrated two limestone benches 
in the West  Franklin zone. I n  four others, 
nos. 8, lo,% 211,'k and 217, only one lime- 
stone is present in this zone. Red shale 
was found under the lower limestone bench 
in one drill hole (No.  9, sec. 17, T. 6 N., 
R. 10 E.) and below the single bench of 
limestone in two drill holes (nos. 211, sec. 
3, T. 6 N. ,  R. 10 E., and 217, sec. 6, T. 
7 N., R. 10 E . ) .  I n  drill holes 211 and 
217, the red shale is separated from the 
limestone ~ J J  about 10 feet of light-gray to 
grayish-white and grayish-green shale. 

T h e  West  Franklin zone can be recog- 
nized on most electric logs from Jasper 
County. However, it is usually not prac- 
tical to identify individual limestones when 
less than three benches are present as no 
bench has distinctive characteristics. I n  a 
number of wells, the red shale unit under- 
lies one or two benches of limestone, but 
red shales are known to occur between 
benches in other areas so they cannot be 
used with certainty to determine which 
benches may be present. 

T h e  variation in interval between the 
West  Franklin zone and the No. 6 coal 
bed is shown in figure 3 and plate 3. I n  
drill hole 21 8, in which three limestone 
l~enches are present, the interval from the 
top of the highest limestone bench to the 
top of No. 6 coal bed is 213 feet. 

No. 7 COAL BED 

T h e  No. 7 coal bed is a thin persistent 
stratum cominonly occurring 25 to 75 feet 
above No. 6 coal bed. I ts  position on elec- 
tric logs is marked by a characteristic and 
relatively sharp break in the resistivity 
curve below a long low-resistivity pattern 
of shale under the West  Franklin zone. 

I n  most control drill holes, drilling time 
did not provide sufficient basis for differ- 
entiating the coal in the combined black 
shale and coal thickness (one to five feet).  
I n  several control drill holes, where such 
a differentiation seemed valid, the coal bed 
had an estimated thickness of one to four 
feet. 
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BEDS T h e  Hei-i-in (No.  6 )  coal bed is one of 
I n  eleven control drill holes, one to the most widespread and readily recogniza- 

three feet of black shale and coal are pres- ble strata in the Illinois Basin. Although 
ent one to seven feet above the Herrin 
limestone. I n  eight of these drill holes a 
limestone is present a few feet above the 
coal bed. Drill  cuttings show it to be a 
bufi to  brown fossiliferous limestone with 
a fine-grained to crystalline texture. I n  
drill hole 10 (sec. 4, T. 5 N., R. 8 E.) ,  
two thin limestone benches separated by a 
shale parting occur seven feet above the 
coal; in drill holes 8 and 11 (sec. 17, T. 7 
N., R. 10 E., and sec. 5, T. 5 N., R. 10 
E.) ,  a four-foot limestone was penetrated 
one foot above the coal; in dsill holes 13, 
11, and 211 (sec. 7 ,  T. 5 N., R. 11 W . ,  
sec. 5, T. 8 N., K. 9 E., and sec. 3, T. 6 
N., R. 10 E . ) ,  the overlying limestone is 
three feet thick; in drill hole 12  (sec. 23, 
T .  5 N., R. 10 E.) the limestone is two 
feet thick; and in drill hole 198 (sec. 35, 
T. 7 N., K. 9 E. )  the limestone is one foot 
thick. Th i s  coal bed and the associated 

it is not completely coextensive with the 
area underlain by the McLeansboro group 
in the Illinois coal field, its continuity over 
large areas, particularly in the southern 
part of the State, is remarkable. Its lime- 
stone cap rock is known in southern Illinois 
as the Merrin limestone. 

T h e  I ierr in limestone is three-to-eight 
feet thick and widely distributed through- 
out the county. Study of cuttings indi- 
cates that it is generally medium to dark 
gray or tan to dark brown, fossiliferous, 
and somewhat granular. T h e  fossils, most 
of which are fragmentary, consist of crinoid 
skeletal elements, brachiopod fragments, 
and fusulinids. 

T h e  No. 6 coal bed has been traced by 
means of subsurface studies from the 
southern Illinois mining districts into Ham- 
ilton County (Rolley, 1951 ) ,  Wayne 
County (Sims, Payne, and Cady, 1944),  

limestone occupy the same relative position Clay County (Lowenstam, 1951) ,  and 
as the Jamestown coal and limestone of Kichland County (Siever and Cady, 1951). 
Perry County (Bell et al., 1931, p. 3 ) .  Spore examinations of coal samples from 
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FIG. 3.-Local variations in the West Franklin limestone as shown by resistivity curves. 
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FIG. 4.-Interval from No. 7 coal bed through No. 4 coal bed for nine control drill holes. 
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drill holes in Wayne  and Richland coun- 
ties substantiate the correlation of the No. 
6 coal bed made by other means (Kosanke, 
personal communication). 

T h e  No. 6 coal bed is a very satisfac- 
tory key bed in Jasper County. I t  is wide- 
spread, and with its limestone cap rock 
produces a characteristic pattern in elec- 
tric-log curves (plate 3 ) .  For  these rea- 
sons and because it is commercially im- 
portant in large areas of the Illinois coal 
field and is easy to identify, No. 6 coal bed 
has been chosen as the principal datum for 
delineating the structure of the Pennsyl- 
vanian beds in Jasper County (plate 2 ) .  

T h e  No. 6 coal bed is reached at 
depths ranging from 390 to 1250 feet. As 
there has been no core drill exploration in 
Jasper County, rotary and a few cable- 
tool drill holes provide the only informa- 
tion concerning its thickness. Th i s  infor- 
mation is derived from drilling-time rec- 
ords of control drill holes and electric logs 
and should be regarded as approximate. I n  
control drill holes in which drilling time 
makes possible a differentiation between 
the black shale and the coal, the coal is es- 
timated to have a thickness of from two to 
five feet. Underclay is generally present; 
its thickness ranges from one to four feet. 
Several feet of black shale generally sep- 
arates the No. 6 coal bed from the Herrin 
limestone or cap rock. 

T h e  electric-log pattern of the normal 
resistivity curves produced by No. 6 coal 
and its cap rock is commonly the most 
prominent part of the curve for an inter- 
val of 200 t o  300 feet. T h e  coal bed and 
limestone usually produce a more-or-less 
combined high-resistivity peak in the nor- 
mal curve, but in many logs there are sep- 
arate peaks for the limestone and the coal 
bed (plate 3).  

Between No. 6 and No. 5 coal beds there 
is commonly a thin black shale and coal in 
the position of the No. 5A coal bed. 

T h e  No. 5 coal bed lies 30 to 45 feet 
below the No. 6 coal bed. I t  is commonly 

overlain by black shale which varies in 
thickness. T h e  combined thickness of the 
shale and coal ranges from three to five 
feet. I n  control drill holes in which it was 
possible to  differentiate the black shale and 
coal, the coal is estimated to be three-to- 
four  feet thick. T h e  position of the coal 
bed is generally indicated on electric logs 
by a fairly prominent peak in the normal 
resistivity curve. 

T h e  limestone cap rock of the No. 5 
coal bed, the Saint David limestone (Sav- 
age, 1927) ,  is locally developed in Jasper 
County. I n  four control drill holes it was 
found to be one-to-five feet thick (fig. 4 ) .  
Drill  cuttings consist of fragments of buff 
to brown or  dark-gray fossiliferous fine- to 
medium-grained limestone. 

No. 4 COAL BED 

T h e  No. 4 coal bed occurs about 90 to 
140 feet below the No. 6 coal bed. Th i s  
unit is the IV-A coal bed of Indiana 
(Weller  and Wanless, 1939). T h e  com- 
bined thickness of the coal and the imme- 
diately overlying black shale is from one 
to five feet. The re  is thin limestone above 
the black shale in four control drill holes, 
nos. 9, 14, 15, and 198 (fig. 5 and plate 
3 ) .  Drill  cuttings of the limestone are 
light gray to buff and fine grained. This  
contrasts with the dark-gray to black lime- 
stone associated with the No. 4 horizon in 
other areas. 

There  are numerous coal zones between 
the No. 4 coal bed and the base of the 
Pennsylvanian. I t  is generally difficult to 
trace these strata lateral l j~ because of great 
variability in this part of the section. I n  
control hole 218 (sec. 20, T. 5 N., K. 9 
E.),  fourteen coal zones were recorded be- 
low No. 4 coal bed (fig. 5 ) .  

A thin coal that occurs 125 to 140 feet 
below No. 4 coal is probably the No. 2 
coal. Th i s  thin bed is not as prominent on 
electric logs as many of the key beds but 
may be identifiable in most of Jasper 
County. 
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FIG. 5.-Lithology and electric logs of four control drill holes from No. 4 coal bed to the base of the 
Pennsylvanian. 
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EFFINGI-IAM 
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BOUNDARY OF AREA I N  WHICH TOP OF NO. 6 COAL BED I S  - MORE THAN 600' BELOW SEA L E V E L .  

FIG. 6.-Relation of Jasper County to the LaSalle anticline and the Bogota-Rinard syncline. 

S T R U C T U R E  OF N O .  6 C O A L  BED 

T h e  eastern part of Jasper County is lo- 
cated on the southwestern flank of the La- 
Salle anticlinal belt, the axis of which lies 
to the east in Crawford County (fig. 6 ) .  
T h e  influence of the anticlinal belt on the 
structure of No. 6 coal bed is apparent 
from the structure contour map (plate 2 ) ,  
particularly in the northeastern corner of 
the county where the coal rises rapidly to- 
ward the northeast, toward the axis of the 

anticlinal belt. T h e  highest datum point 
of the No. 6 coal bed in Jasper County is 
168 feet above sea level, 402 feet below the 
surface, in drill hole 190 on the flank of 
the LaSalle anticline (sec. 4, T 8 N., R. 
14  W.). From this hole the coal dips 
southwestward a t  a rate of about 100 feet 
per mile to hole 6 (sec. 14, T. 8 N., R. 
10 E . ) .  Between hole 6 and hole 290 (sec. 
16, T. 7 N., R. 9 E . ) ,  the dip decreases to 
approximately 25 feet per mile. 
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I n  the western and svuthwestern part of 
the county, the dominant structural feature 
is a synclinal trough, the Bogota-Rinard 
syncline ( Lowenstam, 195 1 ) . T h i s  syn- 
cline extends from north-central Wayne  
County, across eastern Clay and the bor- 
dering part of Richland County, and 
northward into western Jasper County. 
T h e  lowest elevation of the No. 6 coal bed 
in the Illinois Basin is within this syncline 
in Jasper County. I n  drill hole 354 (sec. 
19, T. 6 N., K. 9 E . ) ,  i t  is 713 feet below 
sea level a t  a depth of 1244 feet. T h e  Ba- 
gota-Rinard syncline is roughly bounded by 
the minus-600-foot contour. T h e  area in 
which the top of the No. 6 coal bed is more 
than 600 feet below sea level is shown in 
figure 6. 

A small synclinal area in the southeast- 
ern part of the county is separated from the 
Bogota-Rinard syncline by a low divide. 
T h i s  synclinal area continues southward 
into Richland County (Siever and Cady, 
1951).  

S T R U C T U R E  OF S H O A L  CREEK 
L I M E S T O N E  

T h e  structure of the Pennsylvanian 
rocks in Jasper County, as reflected by the 
Shoal Creek limestone (plate 3 ) ,  is similar 
to that  of the No.  6 coal bed. T h e  south- 
western flank of the LaSalle anticlinal 
belt, the Bogota-Rinard syncline across the 
western half of the county, and the small 
synclinal area in the southeastern part of 
the county are reflected on the structure 
map of the Shoal Creek limestone. 

COAL R E S O U R C E S  

Estimates of the minable coal reserves 
of Jasper County were included in a re- 
cent Survey publication by Cady and oth- 
ers (1952) .  Minable coal was defined in 
this publication as coal over 28-inches thick. 
N o  limit was placed on depth to coal as no 
coal in Illinois is a t  sufficient depth to ren- 
der it technically unminable. Coals under- 
lying oil fields were not classed as reserves. 

(in thousands of tons) 

Coal bed 
Average thickness, inches 

JASPER COUNTY 1 1 
Herrin (No. 6) 

28 . . . . . . . . . . . . . . . . . . . . . . . . . .  
35 . . . . . . . . . . . . . . . . . . . . . . . . . .  
42 . . . . . . . . . . . . . . . . . . . . . . . . . .  
48 . . . . . . . . . . . . . . . . . . . . . . . . . .  
60 . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total, coal bed.. . . . . . . . . . . . . .  

Harrisburg (No. 5 )  
28 . . . . . . . . . . . . . . . . . . . . . . . .  

Total, coal bed.. . . . . . . . . . . . . .  

Total, county. . . . . . . . . . . .  

IT-A 11-I3 
Strongly 1 a I Total 
indicated indicated 

*Alter Cady a n d  others, 1952 ,  p. 112. 
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No coals in the county were considered in 
the proved or probable classes; these classes 
are based on mines or coal-test drill holes, 
of which there are none in Jasper County. 

Although it is probable that there are 
several seams over 28-inches thick in the 
county, reserves have been estimated only 
for the No. 6 and No. 5 coal beds. Re- 
serves for these two coal beds have been 
estimated entirely on the basis of data from 

control drili holes. All coal reserves in the 
weakly indicated class were calculated on 
an assumed thickness of 28 inches. T h e  
estimates of reserves for Jasper County are 
given in table 1. 

Although the deep coals in Jasper Coun- 
ty must be considered as ultimate reserves, 
it is probable that thicker and shallower 
seams in other areas of the State will be 
exploited before those in this county. 
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