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SUBSURFACE GEOLOGY AND COAL RESOURCES OF THE 
PENNSYLVANIAN SYSTEM IN WABASH COUNTY, ILLINOIS 

G. El. CADY, M. B. ROLLEY, ADABELL KARSI'ROM, 
M. A. PARKER, AND M. E. HOPKINS 

A B S T R A C T  

W a b a s h  County lies along the southeastern border of Illinois and is in the lllinois 
Basin. Pennsylvanian s trata  lie directly under unconsolidated surficial deposits and 
a re  1400 to 2100 feet thick. Several Pennsylvanian beds, particularly those in the Mc- 
Leansboro and Carbondale groups, a re  discussed, with special reference to their use 
as  key structural marker  beds. T h e r e  a re  structure contour maps for  the No. 7 and 
Her r in  (No.  6 )  coal beds. T w o  faults, the New Harmony and the Mt.  Carmel ,  occur 
in the southeaster~l  pa r t  of the county. 

Coal reserve estimates for  W a b a s h  County total 1,188,826,000 tons, of which 
99,855,000 tons represent the Friendsville coal bed (upper  McLeansboro), the only 
coal known to have been mined in the county. None of the reserves a r e  classed as  
prowed. Samples of the Friendsville coal were collected and chemical analvses and 
related d a t a  tabulated. Areas  in which the Friendsville coal is less than  50 feet cleep 
a re  shown. 

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

ABASH COUNTY is an area of 221 
square miles on the southeastern bor- 

der of Illinois (fig. 1) .  Strata of Pennsyl- 
vanian age, where not exposed, directly un- 
derlie unconsolidated surficial deposits. T h e  
few rock outcrops are discontinuous, con- 
fined mainly to areas bordering the W a -  
bash River and its tributaries. 

A.  H. Worthen ( 1  871, p. 51-65), who 
had only the log of an abandoned mine 
shaft and a few scattered drill holes as 
subsurface control, undertook the difficult 
task of correlating the outcrops. I n  spite 
of the scantiness of information a t  that 
time, many of the relationships suggested 
by NTorthen seem to be correct. 

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

Charles Baston opened the first mine in 
the southern part of the county at Mc- 
Clearys Bluff on the Wabash River, about 

1896. Mines were opened in the vicinity 
of Friendsville about the same time. Coal 
had been mined by 1904 at localities north, 
east, and south of Friendsville, a t  Sugar 
Creek, Maud,  McClearys Bluff, and a t  
several places a short distance northwest 
of M t .  Carmel (Fuller and Clapp, 1904).  
Since then a considerable number of small 
shafts at scattered locations operated from 
time to time. T h e  last mine to  operate in 
Wabash County was the Hillcrest Mine, 

FIG. 1.-Index map of Wabash County and the 
lllinois Basin. 
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which was abandoned in 1943 ( N E X  
NE% sec. 29, T . 2  S., R. 13 W . ) .  

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

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

Th i s  report is one of a series on subsur- 
face geology and coal resources of the 
Pennsylvanian strata in Illinois Basin 

KEY 

/18 # Producer w d h  county number 

# Dry hole 

SCALE 
0 I 2 3 4 MILES - - -  

FIG. 2.-Distribution of control rotary drill holes in 
Wabash and adjacent counties. 

counties. Previous reports include Wayne  
(Sims, 1944) ,  Clay ( Lowenstam, 1951 ) , 
Edwards (Smith and Cady, 195 1 ) , Gallatin 
( Pullen, 1951 ) , Hamilton (Rolley, 1951 ) , 
Richland (Siever and Cadp, 1951) ,  Whi te  
(Harrison, 19-51), Shelby, Moultrie, and 
portions of E6ngharn and Fayette ( D u  
Bois, 195 1 ) counties. 

J. ha. Schopf and G. M. Wilson visited 
most of the outcrops in Wabash County 
during the fall of 1942. The i r  field notes 
were of great value in the preparation of 
this report and provided the source for loca- 
tions, sea-level elevations, and other perti- 
nent data regarding outcrops in the county. 
Special acknowledgment is due J. M. 
Schopf, who started the investigations in 
Wabash County and did much of the early 
work. 

K. E. Clegg of the Coal Division made 
final revisions of the No. 7 coal structure 
map and the isopach map of the interval 
between the Ditney coal bed and No. 7 
coal bed. Other  members of the Survey 
staff assisted in preparing the final manu- 
script. 

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  K E Y  B E D S  

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

P ,  1 he Pennsylvanian system of rocks in 
Illinois has been subdivided into four 
groups (Weller ,  1940, p. 36, footnote 13) : 
McLeansboro, Carbondale, Tradewater, 
and Caseyville, in order of increasing age. 
A generalized section of part of the Penn- 



IWCLEANSBORO GROUP 

sylvanian rocks in wabash County is 
shown in figure 3. T h e  four groups to- 
gether are between 1400 and 2100 feet 
thick; the variation in thickness is due 
partly to erosion of the McLeansboro beds 
a t  the top and partly to the unevenness of 
the surface upon which the oldest Penn- 
sylvanian rocks were deposited ( Siever, 
195 1 ) . Minor thickness variations are also 
related to sedimentation factors. Strata 
composing the Pennsylvanian system show 
a rough, but far from complete, parallelism, 
as is shown by isopach maps. 

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

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

Strata abo.11~ the  Friendsz)ille coal bed.- 
T h e  strata above the Friendsville coal bed 
(which is approximately 675 feet above the 
base of the McLeansboro group) are gen- 
erally thin and not well exposed. A drill 
hole in the NWqA, sec. 36, T. 1 S., R. 13 
W. (County 359) ,  shows 85 feet of strata 
above the Friendsville coal bed. 

T h e  thin coal bed 60 feet above the base 
of the Friendsville coal bed may be the coal 
that has been observed at three outcrops on 
Keys Hi l l :  N E X  SW$& sec. 25, T. 1 S., 
R. 13 W. (County 37)  ; SWX NWl/, 
NW1/& sec. 13, T. 1 N., R. 14- W. 

FEET 

FRIENDSVILLE LIMESTONE 

SANDSTONE 

Shool Creek Is. 

LIMES TONE 

I 1 ,NO 7 COAL 
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a 
'Ow- 

-I 4 

TONE 

-STONEFORT (?I LIMESTONE 

. . . . . .  . . . . .  . . . . . . . .  
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' 

:-* .--. .- ; . . . .  . . . . .  . . : . . . . .  . . . . . .  

PENNSYLVANIAN 

-NO. 5 GOAL 

FIG. 3.-Generalized columnar section of the Penn- 
sylvanian system in Wabash County. 
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Partial log of the Continental-Stelzner No. 1 well 
NWX sec. 36, T. 1 S., R. 13 W., County 389 

Surface elevation 494 feet 
Compiled by M. B. Rolley 

from 10-foot sample study, electric log, and 
driller's log 

Thickness 
feet 

Clay-siltstone, brownish yellow, 
with a few black shale and coal 

. . . . . . .  fragments 
Clay, brownish yellow to light gray 

with a few ironstone concretions . 
Sandstone, clear to slightly iron- 

stained, fine to medium grained, 
subangular to well rounded . . 

Shale, dark gray, carbonaceous. . 
Shale, black, and coal . . . .  
Shale, medium gray, carbonaceous, 

micaceous, and calcareous . . 
Sandstone, fine to very fine, silty 

in part, subangular, micaceous, 
carbonaceous, and slightly cal- 

. . . . . . . .  careous 
Shale, medium gray, micaceous, 

carbonaceous, and shale, me- 
. . . .  dium to dark gray .  

Siltstone, light gray, micaceous, 
calcareous, fossiliferous; a few 
limestone concretions, brown- 
ish white, very fine grained; oc- 
casional coarsely crystalline cal- 
citestringers . . . . . .  

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

. . . . . .  calcareous g. 
Shale, dark gray, calcareous . . 
Shale, black, and coal (Friends- 

. . . .  ville) ; a . 
Elev. 405 ft. at bottom. 

Depth 
feet 

10 

15 

19 
23 
29 

32 

42 

54 

66 

81 
85 

89 

(County 1713) ; and a t  1LZcClearps Bluff, 
NW1I/4, S\Vl/q, SE1/4, sec. 29, T .  2 S., R .  
13  W. 

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

T h e  lowest one foot of this shale is black. 

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

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

Friendsville coal has been mined in at 
least 38 mines, including two strip (County 
Nos. 77 and 9 6 ) ,  four slope (County Nos. 
12, 71, 76, and 9 7 ) ,  and 32 shaft mines. 
r 7 P hickness varies from 18 inches to a re- 
ported, but unverified, 60 inches (County 
26 ) .  T h e  average thickness, where mined, 
appears to have been about 1 0  inches. 

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

Reel l i n / e s t o ~ ~ ~ . - - ~ h e  Reel limestone has 
been traced throughout most of Wabash 
County by study of drill cuttings and by its 
characteristic electric log pattern (pls. 3 
and 4) .  I t  was described first by Wor then  
(1875, p. 55)  from exposures on the Em- 
manual Reel farm (see. 8, T. 1 N., R. 11 
W.). 

Limestone from exposures near Reel's 
Corner is faintly mottled in shades of dove 
to gray, has small irregular reddish-brown 
spots, and weathers grayish yellow. I t  is 
fine grained, compact, and contains many 
small fossil gastropods, pelecypods, and 
brachiopods. Some microscopic white cal- 



careous cellular incrustations and possibly 
some foraminifera, the shells of which have 
a white chalcedenous appearance, are pres- 
ent. T h e  limestone is somewhat slieety or 
slabby. T h e  bed tends t o  weather along 
joint cracks into rounded boulders and 
slabs of irregular shape and size. Identifi- 
cation of the Reel limestone is not based on 
its lithologic characteristics but upon the 
relative position of the member and the 
general absence of other limestone beds for 
some distance above and below. One  foot 
of dark-gray to black shale, somewhat iron- 
stained and fsiable in outcrop, underlies 
the Reel limestone and overlies a coal bed 7 
to 10 inches thick. 

Mt. Carmel sandstone.-The M t .  Car-  
Inel sandstone is the one Worthen (1875, 
p. 52-53) referred to as the sandstone "at 
M t .  Carmel," presumably the sandstone 
making the abrupt bluff in see. 21, T. 1 S., 
R. 12 W . ,  along the east side of the town. 

Worthen also referred t o  a drill hole 
that penetrated the beds near the base of 
the bluff t o  a depth of 188 feet 8 inches 
and gave the record of the strata pene- 
trated. Including the beds exposed, the 
total thickness of sandstone and sandy shale 
was about 80 feet. A coal bed 7 inches 
thick, possibly the Ditney, was found at a 
depth of 157% feet. Below this, for about 
30 feet, the strata consisted predominantly 
of limestone and shale which probably rep- 
resent the West  Franklin limestone zone. 

A sandstone similar to that exposed at 
M t .  Carmel forms a bluff at Hanging 
Rock along the south side of see. 4, T. 1 
S., R. 12  W. Worthen suggested that the 
sandstone at Hanging Rock underlies the 
sandstone a t  M t .  Carmel, on the supposi- 
tion that the beds rise to the north. Recent 

oil tests indicate that the No. 7 coal bed is 
40 to  50 feet lower a t  Hanging Rock than 
at M t .  Carmel. Hence the Hanging Rock 
sandstone probably overlies the M t .  Car- 
me1 sandstone, or it may be the upper por- 
tion of the M t .  Carmel. 

Dri l l  cuttings of the M t .  Carmel sand- 
stone consist of light-gray micaceous and 
carbonaceous medium-grained sand with 

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

I n  electric logs, the M t .  Carmel sand- 
stone shows high resistivity and either hi& 
or low self-potential, varying with the sa- 
linity of the formation water (pls. 2 and 
3) .  T h e  sandstone is about 150 to  175 
feet above the Ditney coal and West  
Franklin limestone, with the top 25 to 50 
feet below the Reel limestone. 

S h o d  Creek li?~r~stone.-At present it is 
not possible to identify any bed in W a -  
bash County as the Shoal Creek limestone, 
although it is found in other Illinois Basin 
counties (Sims et  al., 1944;  Cady et a]., 
1951; Harrison, 1951;  D u  h i s ,  1951).  
T h e  calcareous zone near the base of the 
M t .  Carmel sandstone, which may develop 
locally into a limestone, probably repre- 
sents the Shoal Creek. No suitable refer- 
ence beds are present between the M t .  Car- 
me1 sandstone and the Ditney coal bed. 

Diteny coal bed.-The Ditney coal bed 
is best known from outcrops in Indiana. I t  
is 14  inches thick and lies 6 feet above thc 
West Franklin limestone at an exposure 
described by Malot t  (1948, p. 133) in the 
NE1/4, see. 26, T. I N., R.  10 W., 3 miles 
east of Hazelton, Ind. 

Th i s  coal bed and the black shale above 
it are present in Wabash County, where 
they lie about 10 feet above the West  
Franklin limestone. T h e  shale and coal 
have a combined thickness of about 1 to  3 
feet, as estimated from control well logs. 
I n  places where the coal and shale are ab- 
sent, sandstone occurs at the equivalent 
stratigraphic position. T h e  Ditney is ab- 
sent in at least three areas in the county 

(fig. 4 ) .  
T h e  position of the Ditney coal bed is 

generally easily identified in cuttings from 
control drill holes. I t  is fairly definitely 
marked in electric log patterns by a small 
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high resistivity peak in the normal resistiv- W ~ s t  Frnnklin lirt7estone.-The W e s t  
ity curve and a small reverse peak in the Franklin limestone was named from an  ex- 
second resistivity curve (pls. 3 and 4) .  Its posure in the river bluff a t  the town of 
approximate position has also been deter- W e s t  Franklin, Posey County, Ind. (Col- 
mined by reference to the position of the lett ,  1884, p. 61-62; Schrock and Malot t ,  
W e s t  Franklin limestone in structure test 1929, p. l3OI- l314) .  Pullen (1951, p. 71)  
borings by the Tidewater Oi l  Company. described three benches of W e s t  Franklin 

FIG. 4.-Isopach map showing interval between No. 7 and Ditney coal beds. 
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limestone at two exposures near Evansville, 
Ind. 

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

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

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

T h e  lower limestone bed, where two 
beds are present, commonly is gray, buff, or 
brown, finely t o  coarsely crystalline, and 
somewhat nodular and fossiliferous. I t  is 
generally less than 10 feet thick and has 
a maximum known thickness of 15 feet. 
I n  control drill hole 86, sec. 3, T. 1 S., R. 
13 W., the limestone thought to be the 
lower of two benches is one foot thick and 
the cuttings are dark brown to black, argil- 
laceous, carbonaceous, and fossiliferous. I n  
the log of a diamond drill hole near M t .  
Carmel reported by Worthen (1875, p. 
5 3 ) ,  the two limestone benches are sep- 
arated by 3 feet 11 inches of shale. 

T h e  prominent normal resistivity peak 
or peaks ( two such peaks are more common 

than one and there are three in places), 
are usually easily recognized in electric 
logs. Although the general position of the 
West  Franklin limestone can be identified 
in electric logs, as stated by Pullen (1951, 
p. 7 1 ) )  it is not practical to state with cer- 
tainty which bed or beds are present when 
only one or two are penetrated. Identifica- 
tion of the position of the Ditney coal bed 
is of some assistance in this respect because 
it is usually 6 to 10 feet above the upper 
limestone bench. A considerably larger in- 
terval might indicate absence of the upper 
bench. 

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

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

There  are two coal seams, about 60 feet 
apart, in this portion of the McLeansboro 
group ; others map be present. T h e  upper 
coal is about 45 feet below the West  Frank- 
lin limestone and the lower coal is nor- 
~na l l p  about 90 feet above the No. 7 coal. 
T h e  coal bed zones can be identified in cut- 
tings from some control drill holes and in 
some electric logs of adjacent wells (pls. 3 
and 4 ) .  

No. 7 c o d  bed.-The coal bed dcsir- 
nated as No. 7 in Wabash County is prob- 
ably the same as the Danville (No.  7 )  coal 
bed, although the correlation has not beer1 
definitely established. 

T h e  No. 7 coal bed was selected as a key 
bed because of the characteristic pattern 
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FIG. 5.-Resistivity pattern of coal beds 5, 5a, 6, and 7. From Taylor e t  al., 1948, Methods of subsurface 
study of the Pennsylvanian strata encountered in rotary-drill holes: in  Illinois Geol. Survey Rept. Inv. 93, 

p. 9-21 and fig. 4. 

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

Bankstone Fork 1inzesione.-The inter- 
val between the No. 7 and Herrin (No.  6)  

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

T h e  Rankston Fork limestone is com- 
monly very dense and is light crtxm or light 
gray to buff. I t  becomes somewhat nodular 
toward the top, where it resembles an un- 
dei-clap limestone, and toward the base 
tends to become sandy and grade into sand- 
stone. T h e  lower part of the limestone is 
fossililer-ous and contains fusulinids very 
similar to those found in the Herrin lime- 
stone (Dunbar and Henbest, 1943, p. 25). 
Dri l l  cuttings indicate that within a dis- 
tance of a quarter of a mile its thickness 
deci-eases from between 4 and 5 feet to 1 
foot. Recognition of the Bankston Fork 
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1ime;tone in many electric logs is uncertain, 
so it is possible that this limestone (like the 
Heri-in) is discontincous, at least as a high 
resistive bed. 

Jamestowt7 linzesto?ze and coal 6ed.-In 
southern Illinois, a limestone very similar 
to, but cornrnoidy thinner than, the Herrin 
limestone generally lies a few feet above it. 
r 7 I his is the Jamestown limestone, present 
in southern Illinois and western Kentucky. 
I t  is lithologically so similar to the Herrin 
that differentiation by study of well cut- 
tings is not practical. T h e  Jamestown lime- 
stone is generally more fossiliferous than 
the Herr in ;  it contains large brachipods and 
some fusulinids. T h e  irregularity of the 
Jamestown limestone is caused partly by 
the irregular occurrence, distribution, and 
thickness of the Anvil Rock sandstone, 
which lies between the Ranlrston Fork and 
Jamestown limestones. I n  places the Anvil 
Rock sandstone was deposited in an ero- 
sional channel that extends through the 
Jamestown limestone and may extend into 
or  through the Herrin limestone and coal 
bed (see log of drill hole 313, pl. 3 ) .  

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

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

CARBO WDALE GROUP 

T h e  Carbondale group in Wabash 
County includes strata from the top of the 
Herrin limestone to  the base of the Palzo 
sandstone, which underlies the "No. 2" 

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

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

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

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

Hm-in (No. 6) coal bed.-The Herrin 
(No.  6 )  coal bed is economically the most 
important in the State; the bed called No. 6 
in Wabash County is thought to be the 
same as the bed extensively mined in south- 
ern Illinois. 
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FIG. 6.-Correlation of coal beds with the aid of spores from rotary drill samples. From Kosanke, R. M., 
1950, Pennsylvanian spores of Illinois and their use in correlation: Illinois Geol. Survey Bull. 74, fig. 6, p. 77. 

As noted previously, the No. 6 coal bed 
is often difficult to identify in electric logs 
because of its relationship to the overlying 
beds. I n  some places it appears to be absent, 
as in the northern one-third of the county 
(pl. 1 ) .  

Kosanke (1950, p. 77)  has presented a 
correlation chart (fig. 6)  in which the suc- 
cession in the upper part of the Carbondale 
group in Franklin and Wabash counties is 
compared. Fossil spore evidence identifies 
the No. 6 and No. 5 beds when correlation 

based on l j~  on stratigraphic succession may 
have been inconclusive. 

Estimates of No. 6 coal thickness from 
13 control holes in Wabash County and 
itnmediately adjacent areas indicate a range 
of 12 inches to 5 feet. These represent the 
most reliable records of coal thickness in the 
county, and, in general, indicate that thc 
thickness of the No. 6 coal varies consider- 
ably. Coal test drilling will be required to 
determine the thickness. 
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Hal-risbztrg (No. 5) coal bed.-In W a -  
bash County, the Harrisburg (No .  5 )  coal 
bed ranges from 1 to 5 feet thick. I t  seems 
probable that the No. 5 coal is as thick as, 
and somewhat more continuous in minable 
thickness than, the No. 6 coal bed. T h e  
interval between the two coal beds in 11 
control drill holes is between 80 and 125 
feet, but in electric logs of other holes the 
intei-val is between 90 and 110 feet. 

T h e  strata between the No. 6 and No. 5 
coal beds consist predominantly of shale 
and sandstone. Fairly thick sandstone 
makes up most of the succession in some 
places, but shale generally predominates. 
A nodular underclap limestone 2 to 5 feet 
thick is generally found a few feet below 
the No. 6. A thin but persistent coal bed 
is commonly present 15 to 25 feet above 
the No. 5. I n  control drill holes 120, 122, 
and 258, a thin limestone was formed above 
this thin coal bed. I t  is assumed, bccause 
of its persistence and relative position, that 
this intermediate bed represents the No. 5A 
coal bed. Another thin coal bed appears in 
places, 40 to 50 feet above the No. 5 coal. 
I n  drill holes where this bed is pi-esent, 
correlations are made with less assurance. 
T h e  No. 5 coal bed is overlain by a layer 
of black slatey shale 2 to 4 feet thick. Logs 
of control drill holes 36, 99, 119, and 313 
reported a limestone about 2 feet thick 
above the black shale. 

T h e  electric log pattern of the upper 100 
to  125 feet of the Carbondale group to a 
zone below the position of the No. 5 coal 
bed is sufficiently uniform and character- 
istic that both the No. 5 and No. 5A coal 
beds can be traced fairly well throughout 
the county. 

No. 4 roal bed.-The No. 4 coal bed 
lies about 80 to 100 feet below the No. 5 
coal bed, in a series of shales and sand- 
stones. I t  is not known to be of work- 
able thickness (28 inches) and is gener- 
ally less than 1 foot thick. T h e  No. 4 coal 
underlies a black shale 1 to 3 feet thick. A 
limestone I to 4 feet thick locally overlies 
or occurs in the black shale. This  lime- 
stone is probably the cause of the upper 

peak in the normal resistivity curve in 
this stratigraphic zone. I n  control drill 
holes 36, 86, 11 9, and 313, the limestone 
cuttings were described as light gray to 
buff, finely crystalline, fossiliferous, and 
somewhat nodular. I n  diamond drill holes 
outside Wabash County, this limestone 
commonly has been described as dark gray 
to  black and nonfossiliferous. T h e  charac- 
teristic electric log pattern facilitates iden- 
tification of this zone (pls. 3 and 4 ) .  T h e  
No. 4 coal bed has been correlated with 
the No. IV-A coal of Indiana (Weller  
and Wanless, 1939, p. 1390). 

"No. 2" coal bed.-The coal bed des- 
ignated as "No. 2" lies about 75 to 90 feet 
below the No. 4 coal bed. I t  has been 
noted in a considerablc number of drill 
holes in M7abash County. T h e  identifica- 
tion of this bed is tentative; it is called 
"No. 2" because it appears to lie a t  the 
same position as a thin coal bed found in 
drill holes in Franklin County from which 
Kosanke (1950, p. 70)  identified fossil 
spores typical of the LaSalle (No.  2 )  coal 
bed of northern Illinois. This  coal is prob- 
ably less than 24  inches thick over most of 
the county. 

Palzo snndsfo77r.-The base of the Car- 
bondale group is defined as the base of the 
Palzo sandstone (Weller ,  IWO),  a prom- 
inent bed in southern Illinois (Pullen, 
1944, p. 80 ) .  I t  is not continuous, is lo- 
cally massive, and in some places seems to 
have the characteristics of a channel-fill de- 
posit. I n  Wabash County, cuttings from 
control drill holes indicate that the sand- 
stone changes laterally into siltstone, car- 
bonaceous shale, 01- clay shale. 

T h e  Tradewater  and Caseyville groups 
represent the lower part of the Pennsyl- 
vanian system in Illinois. I n  Wabash 
County the interval between the "No. 2" 
coal bed and the base of the Pennsylvanian 
system varies from less than 650 feet in 
the northeastel-n part of the county to as 
much as 1150 feet a few miles to  the south- 
west (Sieves, 1951, p. 554-555, 559-565). 
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As Sieves pointed out, the surface upon 
which the Pennsylvanian strata were de- 
posited was characterized by considerable 
topographic irregularity. This  is partly the 
reason for  the very irregular thickness and 
lithology of the Caseyville. Variations in 
thickness of the interval from the ' (No.  2" 
coal bed to the base of the Pennsylvanian 
system are thought to indicate variations in 
the thickness of the C'aseyville group 
rather than of the overlying Tradewater 
group. 

I t  is impossible to differentiate the 
Tradewater and Caseyville groups in W a -  
bash County with the information now 
available. Only four control drill holes- 
121, 258, 313, and 311-were logged to 
the base or within a few feet of the base 
of the Pennsylvanian system. T h e  bound- 
ary between the two groups was not rec- 
ognized in any of these drill holes. 

Within the Tradewater and Caseyville 
groups there are no beds sufficiently con- 
tinuous and well marked in electric logs to 
serve as key beds; however, the more prom- 
inent beds will be discussed briefly. 

Dekoven and Davis  coal beds.-The De- 
koven and Davis coal beds 11ave been 
mined in Saline and Gallatin counties and 
in western Kentucky (Butts, 1925, p. 6 4 ) .  
The y  extend eastward into Williamson 
County. 

In  Wabash County, coal beds several 
feet in thickness, 800 to 1200 feet deep, 
have been found in several control drill 
holes at the estimated position of the De- 
koven and Davis coal beds. One or both 
of these beds may be fairly continuous in 
Wabash County. T h e  possible disconti- 
nuity of the Dekoven bed is believed to be 
primarily the result of erosion shortly after 
its deposition, the lower part of the P a l m  
sandstone occupying the channel thus 
formed. T h e  Davis coal is thought t o  be 
the bed most commonly shown in electric 
logs and cuttings from drill holes. Control 
wells indicate a thickness of 12  to 60 
inches for the Davis coal bed. 

I n  general the interval between the No. 
5 and Davis coal beds appears to be be- 

tween 210 and 290 feet. Th i s  interval is 
about thc same as that separating the coal 
beds in Saline and Gallatin counties (Cady, 
1919, p. 18) .  

A discontinuous limestone, 3 to 6 feet 
thick, has been reported about 60 to SO 
feet below the top of the Tradewater  group 
in control drill holes 164, 31 3, and 314.. 
T h e  cuttings consist of light- to brownish- 
gray limestone, locally sandy and nodular. 
This  limestone is tentatively called the 
Storr~[o?-i  as its position is similar to that 
of the Stonefort limestone of Williamson 
County (Henbest, 1928).  I n  Williamson 
County this limestone is associated with a 
thin bed of coal (Stonefort coal) about 5 
feet below it, and a somewhat thicker bed, 
thc Bald Hi l l  coal, about 30 feet lower. 

In Gallatin and Saline counties, a sec- 
ond discontinuous limestone, the Curlew 
limestone (Butts, 1925, 11. 6 4 ) ,  lies 80 to 
100 feet below the Stonefort. I t  is me- 
dium gray, nodular, fossiliferous, argilla- 
ceous, and is locally sepsesented in outcrop 
by a bed of fossiliferous weathered chert. 
A thin coal bed is reported a few feet be- 
low the limestone. One  01- two control drill 
holes in Wabasll County penetrated a 
limestone, 160 to  180 feet below the Davis 
coal bed, which may be the equivalent of 
the Curlew; however, this horizon is not 

recognized in electric logs. 

S T R U C T U R E  

Wabash County is situated on the south- 
eastern flank of the Illinois Basin. T h e  
westward regional dip of the strata is in- 
terrupted b j ~  faults and folds, trending 
roughly north and south. Most  oil pools 
in the county have been discovered on 
structure reflected in Pennsylvanian strata. 

T h e  delineation of structure of the Penn- 
sylvanian strata is shown on the structure 
maps of No. 7 coal bed (pl. 2 )  and No. 6 
coal bed (pl. 1 ) .  I t  is believed that the 
map of No. 7 coal bed is more representa- 
tive of the Pennsylvanian structure than 
structure shown on maps of other key hori- 
zons because of the relatively greater ac- 
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curacy with which it has been identified in 
electric logs. 

Faults.-Two faults, the M t .  Carmel 
and the N e w  Harmony,  which are more- 
or-less continuous, run roughly SSW on 
the eastern side of the county. T h e y  ap- 
pear to  be high-angle normal faults with 
the upthrown sides on the east. I t  may be 
that each repre.;ents a zone of faulting 

rather than a displacement along a single 
fault plane. The M t .  Carmel fault,  to  the 
north, is believed to  extend from sec. 32, 
T. 1 N . , R .  12W., t o s e c . 2 , T . 2 S . ,  R. 
13 W. fault zone is cut by the fol- 
lowing drill holes : 

County 328, sec 32, T. I N., R. 1 2  W. ; 
displacement about 40 feet in the Mis- 
sissippian (Chester) .  

KEY 

x Abandoned mine 

A Outcrop 

t-' Approximate outcrop line 

'.,- 5 0  - foot cover line 

Area in which cool is ot depth of 5 0  feet Or less 

II/ Foult, downthrown side indicated 

FIG. 7.-Map of Friendsville coal bed showing outcrops, mines, and area suitable for prospecting for strippable 
coal. 



18 ILLINOIS S T B  TE GEOLOGICAL SURVEY 

County 359, sec. 5, T. I S., R. 12  W.; 
displacement about 50 feet below the 
No. 4 coal bed. 

County 454, about cen. SW1/4, sec. 5, T. 
1 S., R. 12  W. ; displacement about 
40 feet between M t .  Carmel sand- 
stone and No. 7 coal. 

County 456, sec. 5, T. I S., R. 12  W.;  
displacement about 40 feet; No. 7 coal 
bed not present. 

County 4-59, sec. 5, T. 1 S., R. 12  W. ; 
displacement about 20 feet between 
No. 6 and No. 5 coal beds. 

T h e  New Harmony fault enters the 
county from the south in sec. 28, T. 2 S., 
R. 13 W . ,  and extends into sec. 3, T. 2 S., 
R. 13 W. T h e  fault surface is not known 
to  be cut by drill holes in Wabash County, 
but a drill hole crosses it a short distance 
to  the south, in the elongated horseshoe 
bend of the Wabash River in Indiana (SE 
cor. NWX N E X  sec. 8, T. 3 S., R. 13  
W., Lacy-Heston #2 ) .  

T h e  positions of the two faults are indi- 
cated on the structure maps (pls. 1 and 2 ) .  

F R I E N D S V I L L E  C O A L  

Distribution-Abandoned mines are lo- 
cated in a narrow belt, a mile or two wide, 
extending from the vicinity of Rochester 
northward to the vicinity of Friendsville. 
I n  general this belt indicates the approxi- 
mate extent and distribution of the area in 
which the coal is not more than 50 to 60 
feet deep. T h e  belt is by no means sharply 
marked because ( 1 )  the coal bed is con- 
cealed by unconsolidated deposits, such as 
glacial drift and alluvium, except at one 
or  two places, ( 2 )  the surface is uneven, 
and ( 3 )  the direction and amount of dip 
of the Pennsylvanian strata, including the 
coal bed, is irregular. 

I n  figure 7 a line represents the approxi- 
mate position of the outcrop of the coal 
bed beneath the drift. Stippling shows the 
approximate area in which stripping possi- 
bilities map exist with less than 50 feet of 
overburden. Depth, thickness, character of 
the coal, and character of the overburden 
will have to be determined hy drilling. 

Availability of any tract for strip mining 
is determined to a considerable extent by 
the distribution of active oil pools. No 
systematic shallow drilling for coal is 
known to have been carried on in the 
county. I t  is probable that more interest 
will develop in the shallow coal resources 
after exhaustion of oil pools. 

Minable coal reserves in Illinois were 
considered in a recent Survey publication 
(Cady and others, 1952).  A summary of 
reserve estimates from this publication for 
the Friendsville coal is contained in table 4. 

Chemical characteristics.-T11e chemical 
characteristics of the Friendsville coal are 
known from analyses and tests made on 13 
samples of various kinds (tables 1 and 2 ) .  

Samples 1, 2, and 10 are the only ones 
that seem to  have moisture content per- 
centages that compare with the actual 
moisture of the bed (approximately 14  per- 
cent).  Samples 3, 4, and 13 probably dried 
out somewhat before analysis. Other  sam- 
ples are not representative of the bed as a 
whole and were essentially in an air-dried 
condition. I n  general Illinois coals with 
a rank index between 123 and 125 have a 
moisture content of 13 to 14 percent 
(Cady, 1935, p. 314-326; Cady, 1948, p. 
60-70). 

T h e  sulfur content of the coal is some- 
what  lower than in other Illinois coals, 
which average about 3 percent. Low-sul- 
fur  cads  in Illinois contains 1.5 percent or 
less sulfur. 

T h e  ash softening temperature varies 
greatly among the sailnples tested, although 
the face samples (Nos. 1 and 2 )  and the 
sample for stoker test (No.  13)  show 
somewhat higher values than northern Tlli- 
nois coals of the same rank. T h e  tests for 
softening temperature made on blocks of 
coal cut from various parts of the bed at 
the Hillcrest mine and samples from two 
other localities (Nos. 5-9, 11, and 12 )  
show a wide range for initial deformation, 
softening temperature, and fluid tempera- 
ture. T h e  ash-fusion values indicated for 
samples I ,  2, and 13 probably fairly closely 
approximate characteristic values for the 
Friendsville coal in Wabash County. 
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++Rank index; ieares t  hundred B.t.u. on moist mineral-matter-free basis ( 1 2 , 2 9 6 r a n k  index=123). 



Sample 
No. 

Laboratory 
No. Date 

(Other than analyses) 

Moisture 
(as rec'd) 

--- - --A 

13.2  
(note sample 10 

14.2 
5 . 3  
5 . 3  
8 . 8  
6 . 2  
4 . 5  

14.0 
(air dried 2.9% 

5 . 3  
4 . 2  

10.6 

A s  received 
--- ---- 

12.4 

11.1 
12.5 
16 .2  
14.5 
17.0 
21.7 

8 . 4  
16.6 
20.8 

Moisture-jree 

14.3 

12.9 
13.2 
17.1 
15.9 
18.1 
22.7 

8 . 9  
17 .3  
23.3 

Ash fusion temperature ( O F )  

I n  it. def. 
-- - ---- 

2158 

2240 
2231 
2103 
2566 
2195 
2168 

1960 
2729 
2065 

British Standards coking index - 2 
Giesler plasticity . - . . . . . . (10-15-43) (10-16-43) 

Softening temp. (0.5 div./min.) . . . 321" C. 326" C. 
Fusion temp. (5.0 div./min.) . . . . 366" C. 372" C. 
Maximum fluidity temp. . . , . . 374" C. 377" C. 
Solidification temp. . . . . . . 435" C. 435" C. 
Maximum fluidity (div.;min.) . . . . 6.8 div. jrnin. 6.6 div./rnin. 

Softening 

*Tests made by Analytical Division, Geochemistry Section, Illinois State Geological Survey. 
'*One determination only for each value. 



M I N A B L E  C 0 ' 4 L  RESERVES 2 1 

I n  general, no definite cause for varia- 
tion in the fusibility of Illinois coal ash is 
known. T h e  softening temperature of the 
ash seems to have no consistent relation- 
ship to  the rank of the coal or pyritic sulfur 
content, although there is thought to be a 
tendency for coal with high sulfur content 
to have a lower ash softening temperature 
than coals with low sulfur content. Such 
a rule, however, actually has little value 
for specific cases (Cady, 1935, p. 330-343 ; 
Cady, 1918, p. 75-77). 

According to 0. W. Rees (personal 
communication), ignitability or reactivity of 
the Friendsville coal is about average for 
Tllinois coals. 

Special tests were applied to sample 13 
to determine the effect of heat upon the 
physical state of the coal. T h e  results are 
given in table 2 under the heading "Gies- 
eler Plasticity." T h e  Friendsville coal 
shows very consistent plasticity values for 
all samples, both before and after clean- 
ing; the values are similar to those ob- 
tained for most Illinois coals tested (Hel -  
finstine and Boley, 1946, p. 5 9 ;  Helfin- 
stine, 1951, p. 44) .  T h e  British swelling 
index of 2 for the Friendsville coal is low 
among Illinois coals, for which the values 
vary between 2 and 7.5 (Helfinstine and 
Boley, 1946, p. 59 ) .  T h e  characteristics of 
the Friendsville coal when used in a do- 
mestic-type underfeed stoker have been in- 
vetigated by Helfinstine and Boley ( 1946).  

M I N A B L E  C O A L  RESERVES 

Estimates of the minable coal reserves 
of Wabash County were included in a re- 
cent Survey publication by Cady and oth- 
ers (1952).  Minable  coal was defined in 
this publication as coal 28 inches or more 
thick. N o  limit was placed on depth to 
coal as no coal in Illinois is sufficiently 
deep to be technically unminable. Coals 
under oil fields were considered unminable. 
T h e  basis of classification of coal reserves 
is summarized in table 3 (Cady and oth- 
ers, 1952, table 1, p. 17) .  

I n  Wabash County, reserves were esti- 
mated for the Friendsville, No. 6, and No. 
5 coal beds (table 4 ) .  Although the Davis 
coal bed is believed to be of minable thick- 
ness in the county, there is not enough in- 
formation available to estimate its re- 
serves. 

I t  should be noted that none of the re- 
serves are considered to be in the proved 
class and that only the Friendsville has re- 
serves in the pmbnblp class. T h e  two in- 
dicated classes are based on relatively in- 
adequate data owing to the lack of coal 
test drilling and mining operations (except 
for Friendsville) . 

Although deep coals in Wabash County 
must be considered ultinlate reserves, it is 
probable that thicker and shallower seams 
in other areas of the State will be mined 
before those in this county. Commercial 
development of the Friendsville coal may 
be more imminent. Future test drilling 
for coal will alter and improve the relia- 
bility of reserve estimates. 

TABLE 3.-SUMMARY O F  CLASSIFICATIONS FOR 

COAL RESERVES INVENTORY* 

Class 

I-A 
Proved 

I-B 
Probable 

11-A 
Strongly 
indicated 

11-B 
Weakly 
indicated 

Maximum 
distance 

from datum 
points** 

mile 

2 miles 

4 miles 

Indefinite 

Accepted datum 
points 

Mined-out areas 
Diamond drill holes 
Outcrops 

All points of Class I-A 
and coal-test churn drill 
holes 

All points of Classes I-A 
and I-B, churn drill 
holes drilled for oil or 
water with unusually 
good records, and con- 
trol rotary drill holes 

All points used in higher 
categories and knowl- 
edge of geologic proba- 
bility based on available 
information 

* After Cady and others,  1952, p.  17, table 1.  
**Distances modified in  practlce by geological consid- 

erations. 



T A B U L A T I O N S  

Drill  hole, outcrop, and mine data used 
in compiling the maps for  this report are 
recorded on International Business M a -  
chine punched cards. Approximately one- 
half, or  1889 ,  of nearly 3400 records of 
drill holes in Wabash County were se- 
lected for control. They  show location, 

type (drill Ilole, mine, or outcsop), map 
number (county number) , company and 
farm names and numbers, surface eleva- 
tion, and depth and e l eva t i o~~  of the princi- 
pal key beds. mag numbers of the 
datum points appear on the No. 6 coal 
structure map. T h e  tabulated lists are on 
open file at the Geological Survey. 

Coal Bed 
Average thickness, inches 

- 

WARASH COUNTY 
- -- 

Friendsville 
28 . . . . . . . . .  
35 . . . . . . . . .  

Total, coal bed . . . .  

Herrin (No. 6) 
28 . . . . . . . . .  
35 . . . . . . . . .  

. . . .  Total, coal bed 

Harrisburg (No. 5) 
28 . . . . . . .  
35 . . . . . . .  

Total, coal bed . . .  

Total, county . . 

+'After Cndy and o the~s ,  1952, 13. 1 3 2 .  

(In thousands of tons) 

I 
Proved l'robnble 

- I 
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lLL INOIS  S T A T E  GEOLOGICAL SURVEY 

A P P E N D I X  

DESCRIPTION O F  SAMPLES 

Collected in Hillcrest mine, N E %  N E g  
sec. 29, T. 2 S., R 13 W., W a b a s h  County, 
about 500 feet north-northwest of slope en- 
t rance November 7, 1942, by J. M .  Schopf. 
Cut  from fresh face ;  gross weight  50 
pounds;  taken frorn mine in sealed steel 
sample c a n ;  crushed and quartered in lab- 
oratory ; thickness where sampled 46 inches, 
nothing excluded ; air  d r y  loss 9.5%. 
Collected in Hillcrest mine about 100 feet 
f rom sample 1, January 16, 1943, by G. M. 
Wilson. Cut  from fresh face ;  gross weight 
50 pounds;  taken from mine in sealed steel 
sample c a n ;  crushed and qaurtered in lab- 
o ra to ry ;  thickness where sampled 40% 
inches, nothing excIuded; air  d r y  loss 9.0y0. 
Collected in Kolb mine, S W %  sec. 23, T. 
1 S., R. 13 W. ,  W a b a s h  County, March  1928, 
by E v a n  Bennett. Face channel sample ;  
thickness not reported. 

Collected a t  Black Diamond mine, cen. 
N E %  sec. 23, T. 1 S., R. 13 W.,  Wabash  
County, 1928, by Richard Corden, mine op- 
erator. About 22 lbs. of hand-picked lump 
coal. Coal has  calcite facings and clay part-  
ings in a few places near  middle of seam 
which probably were partially excluded 
from the sample. 

Collected a t  Hillcrest mine by J. M. Schopf 
same time as sample 1. Consists of cuts 
f rom a specimen block of top coal about 9 
inches thick. 

Collected a t  Hillcrest mine by J. M .  Schopf 
same time a s  sample 1. Consists of cuts from 
a specimen block of middle coal about 8 
inches thick. 

Collected a t  I-Iillcrest mine by J. M. Schopf 
same time as  sample 1. Consists of cuts 
f rom a specimen block of bottom coal about 
8 inches thick. 
Collected a t  Millcrest mine by J. M. Schopf 
same time as, and a short distance from, 
sample 1. Consists of cuts f rom a block of 
moderately impure coal 4 inches from the 
basal pa r t  of the seam. Some coal of this 
quality is rejected by hand picking in usual 
mining procedure. 
Collected a t  Hillcrest mine by J. M. Schopf 
same time as, and a short distance from, 
sample 1. Consists of cuts f rom a block of 
impure "jack coal" from basal 4 inches of 
bed ;  this impure coal is  usually rejected. 
Collected a t  Ilillcrest mine by J. M. Schopf 
a t  the same time as  sample 1. Consists 01 
about 3 Ibs. of small lumps of coal taken 
across a fresh face and sealed immediately 
in a tight friction-top metal container;  to 
be used as  a check on moisture of face Sam- 
ple. 
Collected from outcrop south of Sugar  Creek 
school near  cen. S E %  sec. 35, T .  1 S., K. 13 
W., Wabash  County, by J. M. Schopf, 1942. 
Collected a t  M a u d  Station mine S W %  
SWIA N W %  sec. 27, T. 1 S., R. 13 W., 
Wabash  County, by J. M. Schopf, 1942. 
Consisted of small hand-specimen of top 
coal supplied by the owner. 
Screenings obtained a t  Mt.  Carmel  by R. J. 
Helfinstine and C. C. Boley in October 1943 
f rom a bin in  the home of one of the oper- 
a tors;  said to be coal f rom the Hillcrest 
mine ;  sample used in stoker tests af ter  
crushing to % inch and screening to elim- 
inate minus 8-mesh coal. 
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