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COAL RESOURCES OF DISTRICT VI 

By Gilbert H. Cady 

CHAPTER I-INTRODUCTION 

DEFINITION AND IMPORTANCE OF AREA 

District VI includes that part of Illinois lying east of the Duquoin 
anticline and of District V I P  in which coal NO. 6 (Herrin) is com- 
mercially the most important of the workable coal beds. East of this 
are2 is District V in which coal No. 5 (Harrisburg) is the most pro- 
ductive bed. The district under consideration is essentially coexten- 
sive with Williamson, Franklin, and Jefferson counties but does not 
include the southern tier of townships in Williamson County (fig. 1). 

The coal resources of District VI are very great. The original 
tonnage of coal No. 6 alone is estimated to be 8,732,000,000 tons. Of 
this only 206,000,000 tons, or 2.35 per cent, have been mined. The 
amount of coal represented by 8,000,000,000 tons is equivalent to the 
total production of the United States to the end of 1910. This volume 
of coal would supply Illiiiois at  the present ratggf production and with 
the present proportion of recovery for aboutq&years, and the entire 
United States between 5 and 10 years. No careful estimate of the 
amount of coal in the coal beds other than No. 6 has been attempted, 
but inasmuch as the total tonnage per foot for the entire area is 1% 
billion it  is not improbable that there is nearly as much coal available 
ill the other beds as was originally available in No. 6 seam. 

From this area come the much-advertised Franklin and Williain- 
son county coals, known in the trade by various names adapted from 
towns and rivers within the district. Siiice July, 1911, Franklin and 
Willianison counties have led the State in county production ; William- 
son County during the fiscal years 1912, 1913, and 1914, and Franklin 
County during 1915. Coal No. 6 has been mined in Williamson 
County for about 50 years, and about 82,000,000 tons of this coal have 
been produced from this county since 1881. I n  Franklin County, how- 
ever, the exploitation of coal No. 6 has taken place during the last 
twelve years. The first milie to operate this coal in Franklin County 
was opened in 1903 at Zcigleu; since then 20 conimcrcial mines have 

IICay, F. H., Coal resources of District  VII :  Illjnois Coal Mining Investigations 
Bull. 11, 1915. 



COAL MINING INVESTIGATIONS 

I L L I N O I S  

Scele of Milee 

10 0 10 20 50 4 0  6 0  
I - 8  

- 

FIG. 1.-Map showing area covered in the report. 



INTRODUCTION 9 

operated in the county with a total production of 33,119,962 t o m 2  It 
is indicative of the importance of the Franklin County field that fifteen 
out of the 18 mines operating in the county in 1 9 1 5  each produced 
over 2,000,000 tons during the fiscal year. The coal is very deep in 
Jefferson County and possibly thinner than i t  is farther south, so that 
this part of the district has been but slightly exploited. 

The following table shows the productioli of coal in District VI 
from 1881 to the end of June, 1915. The figures for annual produc- 
tion were taken from the reports of the State Mining Board ; totals 
for \Villiamson and Jefferson counties from 1881 to 1 9 0 7  were obtained 
from State Geological Survey Bulletin 16.3 

TABLE 1.-Prodz~ctiort of coal i n  Franklin, Jef ferson,  and Williamson counties, 
1882 t o  July, .I915 

-- 

Year 

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
19113 
1913 
1914 
1915 

Total 

Franklin 
(Coal No. 6 )  

Tons  
. . . . . . . . .  
......... 
. . . . . . . . .  
. . . . . . . . .  

4,240 
136,788 
387,230 
863,165 

1,678,195 
2,442,978 
2,071,143 
2,356,439 
4,026,815 
5,232,526 
6,595,799 
7,324,644 

33,119,962 

Jeff ersona 

Tons 
......... 
. . . . . . . .  
. . . . . . . . .  
......... 
. . . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  

379,311' 
25,000 
18,600 
8,485 

10,708 
7,958 

35,619 
28,129 
19,646 

533,456 

All coal 

Tons  
......... 
. . . . . . . . .  
. . . . . . . . .  
......... 
. . . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  
29,881,544' 
5,367,14~ 
5,869,757 
5,908,544 
5,212,749 
7,086,554 
7,709,110 
7,'il0,740 
7,216,188 

81,994,384 

Williamson 
-- 

Coal No. 5 

Tons  
5,685 
5,166 
4,180 
7,031 
7,'2 20 
7,097 

16,191 
6,352 
6,002 

16,871 
9,312 
5,750 
6,041 
8,54.6 

10,237 
9,970 

131?651 

Coal No. 6 

Tons  
. . . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  
......... 
5,361,138 
5,852,886 
5,899,232 
5,206,999 
7,080,513 
7,700,564 
7,700,503 
7,206,218 

81,862,733 

Grand total : 115,247,802 

aFigures for Jefferson County after 1907 include production from coa,l No. 6 only. 
bTotal production from 1881 to 1907. 

This report for District VI is one of a series of reports on the coal 
resources and on mining practice prepared by the State Geological 
Survey in cooperation with the Engineering Experiment Station of 

2Coal reports of State Mining Board, 1904-1915. 
3Bement, A., The Illinois coal field; Ill. State Geol. Survey Bull. 16 ,  pp. 193  and 

194, 1910. 



TABLE 2.-Xhipping m h e s  i n  F r u ~ d d z n ,  JefSerson, and Wil l iamson  counlies, 1315 
-- - 
Map No. 1 I I  ate of ( 

duction / 1 
I Franklin Coumty I 

Name of present operator and 

pro- 
dates of opening since 1902 

. . . . . .  . . . .  , Bell & ZoIler Coal Co 
1905, Benton Coal Cm-:*. . . . . . . . .  
1914, Chicago, Wilmington & 

Franklin Coal Co . .  . . . . . .  

change 
Mine 

Former operator and 

., Christopher Coal Mining Co.. . . .  

., Christopher Coal Mining Co.. . . .  

. . .  ., Franklin Coal &- Coke Co..  . 

. . .  ., Franklin Coal & Coke Co. . .  

1908, Hart-Williams Coal Go. . . . . .  
., John A. Logan Coal Co . .  . . .  . . .  

1916, Middle Fork Mining Co. . . . .  
, Old Ben Mining Corporation. . . . .  

1915, Old Ben Mining Corporation. 
. . .  ., Producers Coal C o . .  . . . . . . .  
. . .  ., Producers Coal Co . .  . . . . . . .  
1907, William P. Rend Collieries Co. 
. . .  ., Sesser Coal Co . .  . . . . . . . . . .  

. . .  ., Taylor Mining Co. . . . . . . . . .  

1907, United Coal Mining Co. . . . .  
1912, United Coal Mining Co. .  . . .  
1911, West Frankfort  Coal Co. . . .  

J e f c r s o n  County 
. . . .  , Mt. Vernon Coal Co. . . . . . . .  

Zeiglcr 
To. 1 (Bentou) 

Orient 

No. I 

No. 2 

KO. 2 (South) 

No. 1 (North 
or Mitchell) 
Har t -  Williams 

Hanaford 
Middle Fork 

No. 8 
No. 9 
No. 1 8  
No. 1 9  
No. 1 
Sesser 

Possum Ridge 

No. 1 (Eas t )  
To. 2 (Euclrner) 

West 

Zeigler Coal Co. 
. . . . . . . . . .  

Chicago, Wilmington & 
Vermilion Coal Co. 

Zeigler District Colliery 
Co., North 

Christopher Coal Min- 
ing Co., No. 1 

Big Muddy Carterville 
Mining Co., No. I 

Big Muddy Carterville 
Mining Co., No. 2 

. . . . . . . . . .  
Benton District Coal Co. 

. . . . . . . . . .  
Ohio Valley Mng. Co. 

. . . . . . . . . .  
Dering Coal Co., No. 1 8  
Dering Coal Co., No. 11 

. . . . . . . . . .  
Franklin County Col- 

liery Co.; No. 1 
Southern Ill. Coal & 

Coke Co., P .  R. 

Roland Coal Mining Co. 

Location 

% % Seo. T.s.n.13. leIf,","- 
I 

-- 
I F e e t  

S W  SE  1 3  7 1 
NTV SW 19 6 3 

Alti- 
tude 

ol top 
r>f coal 

Feet 
-6 

-142 

-8 5 

--61 

. . .  

f 177 

-105 
-150 
-199 

. . a  

-40 
. . .  

-100 
-102 
-150 

-251 

1 6 2  
-7 4 

. . .  

. . .  

-396 

Arer- 
Pro- 

duction 

ness 
1915  

Tons  
653,490 
361,175 

280,336 

572,397 

368,188 

468,361 

45,871 
367,664 

Idle 
Not open 
858,365 
377,427 
178,565 
258,502 
337,859 

568,254 

175,510 
360,629 
712,647 
379,354 

19,646 
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the University of Illinois and with the U. S. Bureau, of Mines. The 
districts examined and the scope of the Investigations are defined in 
Bulletin 1, A PreZimimwy Repor t  07% Orgnnixation and Method of 
Iwuestigations. 

Table 2 is 
the location of 
duction. 

a list of mines in District VI giving data regarding 
mines, the depth and altitude of coal, and the pro- 

The material comprising this report re.presents a compilation of 
data from various sources. A large part (:I" the area in Williamson 
and Franlilin counties has been surveyed in detail by members of the 
State Geological Survey in cooperation with .ihc U. S. Geological Sur- 
vey in preparation for reports for publication as folios of the geolog- 
ical atlas of the U. S. Geological Survey. Much use has been made 
of the text and maps in the Murphysboro-I-Ie~rin folio by E. W. Shaw 
and T. E. Savage, and of the manuscript and maps of the unpublished 
West Frankfort-Galatia folio by E. W. Shnw m d  G. 11. Cady. 

The excellent notes of Messrs. K. D. White and F'. H. Kay, talien 
in 1912 in the mines selected for field observation under the cooper- 
ative agreement, have been of especial assistance. Use has also been 
made of the field notes of Messrs. T. E. Savage, F. F. Grout, 
W. F. Wheeler, F. W. DeWolf, J. &I. Webb, &I. L. Nebel, C. W. Smith, 
T. E. McDonald, H. L. Stafford, and others. 

As commonly throughout the coal field, them has been kindly 
cooperation with the work of the Survey on the part of mining men. 
Much of our information in regard to the didrict is based upon drill- 
ing records made available for study, and mines have been opened 
freely to the members of the Investigation. One of the companies has 
furnished excellent underground photographs for which due acknow- 
ledgment will be made. 

I n  t,he preparation of the report the writcr is especially indebted 
to the director, Mr. Prank W. DeWolf, and to Mr. P.  H. Kay for 
helpful suggestions, and to Mr. W. S. Nelson for aid in preparation 
of diagrams and sketches. 

District VI occupies nearly all of 36 tc)wnships in Williamson, 
Franklin, and Jefferson counties. The area is approximately rectan- 
gular in outline and lies in the south-central part of the State. Be- 
cause of its importance as a coal field the arr:ib is served by numerous 
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railroads of which the Chicago and Eastern Illinois Railroad, the Illi- 
nois Central Railroad, the Louisville and Nashville Railroad, and the 
Chicago, Burlington, and Quincy Railroad are the most important. 
Of the towns in the arm, Mount Vernon in 9cfferso11 County; Benton 
and West Frank£ ort 
and Johastoli City in 
rion, Dhe county seat 
south of the outcrop 
within the district. 

in Franklin County ; m d  Ca~terville, 13errii1, 
Williamson County arc among the largest. Ma- 
of Williamson County, is loca,ted about a mile 
of coal No. 6, so that its northern environs lie 

Except for the iiortheasterii part of Frankliii County and the 
eastern part of Jefferson County, the area lies within the drainage 
basin of Big Muddy River; the rest of the didtrict is drained by tribu- 
taries of Saliiie River. Below an elevation of about 520 feet above 
sea level the streams are bordered by wide plains believed to repre- 
sent the floor of broad lalie-like expanses of water known as Lake 
Muddy which extended up the valleys in so:xthern Illiiiois and which 
were due to the silting up of the Mississippi in one of the later epochs 
of the glacial p e r i ~ d . ~  Above these lake flats at an elevation of about 
600 feet above sea level is the till plain formed in the Illinoian stage 
of the glacial period. The continuity of this plain is interrupted by 
numerous valleys and by occasional hills, commonly only thinly cov- 
ered with glacial d ~ i f t ,  which rise to an skvation rarely exceeding 
700 feet above sea level. 

The Illinoian till plain terminates at the southern border of the 
district at the outcrop of coal No. 6 and the Iwerlying limestone. The 
coal and limestone comnionly mark the crest of a low escarpment 
which faces a lowland lying to the south. This escarpment can be 
traced eastward from near Carterville to 13arrisburg in Saliiie 
County, and its position is indicated appl-osimately by the outcrop 
of the coal. 

GLACIATION IN  DISTRICT VI  

The preglacial topography of District TI: has been modified by 
deposits made directly from the ice, which underlie the till plains, and 
by deposits inade i11 lakes and streams by which the older valleys were 
filled to their present height. The Illinoian glacial till which mantles 
almost the whole of the area except the streal;] valleys consists of "an 
intimate mixture of clay and more or less decayed pebbles and bowl- 
ders of many kinds of ~ock.  The till has a rather unifonn thickness, 

*Shaw. E. W., and Savage T. E., U. S. Geol. Survey Geol. Atlas, Murl~hysboro-Herr i r~  
fol io  (No.  185) p. 12, 1912. 
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which averages about 15 feet."VTery locally the till is 100 feet or 
more in thickness, but so excessive a thickness is apparently very rare. 
I n  general, the glacial till has no appreciable bearing on mining oper- 
ations in this district except that it  obscures outcrops of the country 
rock; the valley fill, however, presents an important problem to be 
discussed under the following heading. 

LAKE MUDDY 

The accompanying map (fig. 2 ) ,  based on the investigations of 
Mr. E. W. Shaw of the U. S. Geological Survey, shows the area of 

Lake Rluddy and those parts of the lake lying within District VI. 
Deposits in this lake basin reach a depth of 100 feet. "Nearly all 
the material deposited in the lakes was fine sediment such as would 
be carried in suspension, and the lakes seem to have been filled with 
this material up to certain concordant positions, which were probably 
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the natural positions of flood plains, or just below the high-water 
marks of the t i n ~ e . " ~  Locally the lake deposits contain beds of gravel 
and are very porous. 

It is not improbable that where the streams flow across the lake 
beds a large part of the drainage of the u e a  is underground, the 
gravels and sands being rather abundant aquifers. For this reason 
shaft sinking on the valley flats is commonly preceded by drilling to 
bed rock to determine the thickness of the Ell and the presence or ab- 
sence of undesirable water-bearing gravels. The presence of water 
in mines in this district is due commonly to leakage from overlying 
gravel either down the shaft or along breaks in the roof. The "Coal 
Measures" themselves are for the most part dry. 

VALLEY FILL 

The cha.racter a,nd thickness of the vallcy fill along Big Muddy 
River and its tributaries is shown in the aceompanying sections, all 
but the first being based upon drilling records. 

Sec l io?~  of Pleistocene materials exposed in t h e  XW. 1/4  XW. 1 / 4  see. 33, 
T. 7 X., B. 1 23." 

Thickness 
Fee t  

. . . . . . . . . . . . . . . . . . .  5. Clay, greenish gray, lime concretions (later f i l l ) .  20 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Clay, light yellowish (loess). 6 

. . . . . . . . . . . . . . . . . . . . . . . . . .  3. Sand and gravel, stratified (earlier fill). 7 
. . .  2. Gravel and clay, unassorted, light-yellowish gray (Illinoian till) 5 

. . . . .  1. Gravel and clay, nnassorted, dark-bluish gray (Illinoian t i l l?) .  9 

"Idem, p. 9. 

The followiiig are sections of the surface deposits at various 
places in the West Frankfort quadrangle.' 

Sect ion from t h e  prairie lying east of W e s t  P ~ a ~ k f o r t  

Thickness Depth 
F t .  in. P t .  in. 

. .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Surface 16 16 

. .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Sand and gravel 17 33 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. Limestone (?),  blue..  6 33 6 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I. Mud, blue, and sticks.. 24 6 58 

"Idem, p. 12. 
'Cady, G. H., Geology of the West Frankfort quadrangle: Ill. State Geol. Survey 

Bull. 16, p. 250, 1910. 
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Three sections southwest of T e s t  Frankfort cdong Pond Creek 

Thickness Depth Thickness Depth Thickness Depth 
Feet Feet Beet Feet Feet Feet 

3. Surface . . . . . . . . . . . . . . . . 7 7 12 12 33 33 
2. Sand, yellow . . . . . . . . . . . 14 21 4 16 2 35 
1. Clay, yellow and blue. . . . 36 57 41 57 17 52 

Scctioirz from Williamson Cozlnly ulong Lake and Pond creeks 

Thickness Depth 
Feet Feet 

5. Clay, yellow (hard pan). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 15 

4. Clay, sandy, yellom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 2,s 
3. Clay, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 3 1 
2. Clay, blue, and sand..  . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . 10 4 1 
1. Sand, yellow, and drift logs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 8 2 

Table 3 shows the thickness of the surficial material encountered 
in various places in the district mainly within the area of Lake Big 
Muddy, as shown in figure 2. 
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TABLE 3.- T l ~ i c 7 ~ ~ z e ~ s  of the s u ~ f i c i a l  deposits in P r u 1 ~ 1 ~ l i 1 ~  and W i l l i o m o n  cozinlics 

Thickness 

-- 
Feet 

2 2 
24 
16 
2 6 
19 
2 0 

9 
27 
3 9 
45 
31  
16 
3 2 
3 1 
2 5 
26 

65,75 
35 
15 

20,55 
22 
30 
32 

41,67 
64, ' i l  

6 6 
5 2 
24 
40 

8 
73, 79, 8s 

68,67 
2 7 
20 

19, 43, 73 
69, 100, 132 

72 
5 6 
8 6 

56,70 
68 
75 
8 2 
80 

9 
6 8 
7 1  
2 1 
13  

8 

Location 
- I 

I -j-.------ f e e t  

-- 
Location i Thickness 

Sec. T. S. R. E, 



GENERAL GEOLOGICAL RELATIONS 

CHAPTER 11-GENERAL GEOLOGIC RELATIONS IN 
DISTRICT V I  

The Pennsylvanian series ( ' ' Coal Measures " ) , which contains all 
the lmown coal beds of the State, underlies the entire area. The ser- 
ies rests unconformably upon the Mississippian rocks, and is overlain 
by unconsolidated alluvium or glacial till as already described. The 
relationships are similar in all respects to those that obtain in District 
V1I.l The rocks which make up the Illinois " Coal Measures" con- 
sist of series of sandstones and shales of different thiclrncsses and 
minor amounts of coal, clay, and limestone. A total thickness of about 
2,000 feet is known in the southeast part of the State, to the north the 
series is thinner, and in this district between 1,400 and 1,500 feet are 
known. 

Except possibly for a small part of the Pennsylvanian section, 
the succession of strata in District VI is in general the same as that 
found west of the Duquoin anticline in District VII. Sandstones and 
shales found in one district are similar in character and thickness to 
those found in the other, and the same persistent limestone and coal 
beds have a widespread distribution in both areas. It seems probable 
that a thicker series of elastics lies between coal No. 6 (Herrin) and 
its overlying Pusulina limestone in an area z~djacmt to and east of 
the Duquoin anticline than is commonly f o m d  in District VII, but 
other parts of the sections are similar. 

The Illinois "Coal AilIeasures" are dividrcl into three formations 
all of which are represented in District VI. I n  ascending order these 
are the Pottsville formation, the Carbondale formation, and the Mc- 
Leansboro formation. The Pottsville inclndcs that part of the Penn- 
sylvanian series which lies below coal No. 2 (Murphysboro or 
La Salle), the Carbondale is represented by the portion between the 
base of coal No. 2 and the top of coal No. 6 (13errin or Belleville), and 
the McLeansboro formation indudcs all the ' Coal Measures ) ' lying 
above coal No. 6. 

POTTSVILLE FORMATION 

The knowledge of the Pottsville is based almost entirely upon the 
rccords of drilling within the Herrill and thc West Frankfort quad- 

lI<ny, F. H., Coal resources of District  VII :  Il l .  Coal Mining Investigations 
Bn l l .  11.. 1915. 
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rangles (PI. I ) .  I11 other areas the Pottsville is liiiown to rest upon 
an uneven surface of Mississippian strata and hence to be of variable 
thickness. The same conditions apparently hold in this district and 
lithologically the formation has the same characteristics as elsewhere. 

The Pottsville of southern Illinois is mainly a sandstone forma- 
tion. The seven sandstone horizons described by Shaw and Savage2 
in the &Iurphysboro-Herrin folio may possibly be united farther east- 
ward into three heavy beds, but there seems to be much variation even 
in this succession. The formation is characteristically lacking in lime- 
stone, but thin beds which are probably lenticular are found near the 
top at some places. Not uiicommonly in tht2 lower 200 feet is a coal 
bed 2 to 3 feet in thickness, and another bed js found in some of the 
drill holes near the top of the formation. Shaw and Savage mention 
a persistent 10-inch coal within the Pottsville 40 to 70 feet below coal 
No. 2. So far as known none of the Pottsville strata underlying this 
area is of economic importance. 

The Pottsville formation has been penetrated at fewer than ten 
places within the district. It is evident, however, from these that the 
thickness varies considerably from place to place. On the west side 
of the Herrin quadrangle about 5 miles west of the Williamson 
County line 670 feet of Pottsville have been noted. 4 t  Creal Springs 
a few miles south of the area the record of %n oil prospect shows 630 
feet of probable Pottsville. About 400 feet of the rock encountered 
in the deep city well at  Herrin has been interpreted as Pottsville. I n  
the west part of Saline County within the Galatia quadrangle about 
450 feet of Pottsville are known, but this po~sibly does not represent 
the total thickness. The formation thins toward the north, 300 feet 
havil~g been encountered at  Mount Vernon. 

I n  most drill records the base of the Pottsville can be placed at 
the fimt limestone after the drill has passed through all the main coal 
beds and has been working for some distance in a series composed 
mostly of sandstones and conglomerates. The top of the formation is 
difficult to identify where coal No. 2 is absent, and the base is impos- 
sible to determine where the upper Mississippian (Chester) limestone 
has been eroded leaving clastic material at the top of the formation 
underlying the clastics of the Pottsville. 

From collections of fossils made from the shale of the Pottsville 
formation in the JV~urphysboro quadrang12 and elsewhere, David 
White is able to say that the rocks between the top of the Chester 
group of the Mississippian series and coal NG. 2 are to be correlated 
with the Pottsville formation of Pennsylvania,. 

'Shaw, E. W. and Savage, T. E., U. S. Geol. Survey Geol. Atlas, Murphysboro-Herrin 
folio (Ho. 185) ,  p .  6, 1912. 
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STRATIGRAPHY 

Most of the drill holes which penetrate to coal No. 2 within the 
district are located within the boundaries of the EIerrin and of the 
West Frankfort quadrangles. The investigatiolls within these areas 
have yielded a general knowledge of the Carbondale formation. 

Shaw and Savage state in the M~rph~sboro-Herrin folio that the 
formation ranges in thickness from 250 to 300 feet, and that below 
the persistent coal No. 6, which lies at the top of the formation, it  is 
composed of shale and sandstone with several thin layers of limestone 
and beds of coal. " The shale, which is poorly laminated and claylike, 
ranges in color from dark to light gray. TLe sandstone is generally 
loosely cemented, and rather micaceous, though one or two of the beds 
are firmly cemented by calcium carbonate. The limestone is hard, 
gray or bluish gray, and more 01. less fossiliferous. Some of i t  has a 
peculiar brecciated or conglomeratic appearance.3 In the section are 
five persistent beds of coal : (1 ) coal No. 2 (Murphysboro or La Salle l 
at the base, (2)  a bed 6 to 28 inches thick %bout 55 feet above coal 
No. 2, (3) a 2-foot bed 135 feet above coal No. 2, (4) coal No. 5 (Har- 
risburg or Springfield) 35 to 40 feet below the top of the formation, 
and (5) coal No. 6 (Herrin or Belleville). 

In the West Frankfort qnadrangle thc Carbondale formatioli 
varies in thickness from 275 to 350 feet; cast of the district jn Saline 
County the formation is still thicker, varying from 350 to 400 feet; 
farther east i t  becomes thinner. The strata in the West Frankfort 
district are similar to those found in the Herrin quadrangle except 
that in addition to the five persistent beds of coal found in that area 
two other lenticular beds are also present. The coal beds known are 
(1) coal No. 2 at the base, (2) a thin lenticular bed 40 to 60 feet 
above the coal No. 2, (3)  a I-foot lenticular bed 100 to 110 feet below 
coal No. 5, (4) a persistent bed 2 to 5 feet ir. thickness about 70 feet 
below coal No. 5, (5) coal No. 5, (6) a thin coal or a group of thin 
coals midway between coal No. 5 and coal No. 6, and (7)  coal No. 6. 
Of these beds only coals No. 5 and PITO. 6 are known to be of economic 
importance in District VI. It is not improbable, however, that some 
time the lower beds will be exploited, especially in the southern part 
of the area where they appi-oach the surface. The coals of this form- 
ation will be described in considerable detail in the chapter on eco- 
nomic geology. 

3Shaw, E. W. and Savage, T. E., U .  S. Geol. Survey Geol. Atlas,  Murphysboro-Herrin 
(No. 155) ,  p. 6 ,  1912. 



The stratigraphic sequence in the Carbondale formation in the. 
southern part of the area is shown by the graphic sections in Plate I. 
The logs are arranged in order from west to east, and the position 
of each drill hole is projected upon a line running from the northwest 
to the southeast across the area as is showii in  small sketch map on 
the plate. The confidential character of some of the logs makes it im- 
possible to give a more definite location of the holes. 

The followii~g record of a drill hole in thc NE. cor. SE. 1/4 see. 6, 
T. 9 S., R. 4 E., was compiled from the drill core by members of the 
Survey. This core was the source of our most accurate information 
as to the character of the Carbondale forniatjom in the district. The 
drill penetrated 241 feet of McLeal~sboro formation and 334 feet of 
the Carbondale strata, but probably did not reach the bottom of the 
latter formation. 

L o g  o f  diamond-drill  boriqzg Uz~ozcg7~ lower part of McLeuizsbo7.0 f o m a t i o n  and 
upper pari o f  Cnrbo7zdale formation, N Z .  coy. SE.  see. 6,  l'. 9 S., B. 4 3. 
-- -- 

Description of strata 

. . . . . . . . . . .  Recent and Pleistocene series. 
Pennsylvanian serics- 

McLeansboro formation- 
. . .  Shale with sandstone partings. 
. . .  Shale ~ ~ 6 t h  sandstone lnrtjngs.  

Shale, light gray..  . . . . . . . . . . . . . .  
Shale, dark gray; upper 2 feet jn- 

clined to be fissile. Contains 
fossiliferous limestone nodules 

Coal . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, light gray. . . . . . . . . . . . . . .  

. . . . .  Limestone, noclular, impure. 
. .  Shale with sandstone partings. 

. . . . . .  Shale, dark, slightly ~ a n d y .  
Shale, dark, v i th  occasional sand- 

stone parting; black tovartl 
. . . . . . . . . . . . . . . .  the bottom 

. . . . .  Shale, black, to cannel coal. 
. . . . . . . . . . . . . . . . .  Shale, black.. 

Coal . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  Shale, gray. .  
. . . . . . . . . . . . . . . . . . . .  Limestone. 

Shale, sandy, with sandstone 
lmrtings . . . . . . . . . . . . . . . . . . .  

. . . .  Shale, gray, ~vi th  littlc sand. 
. . . . . . . . . . . . . . . . . . .  Shale, gray. 

Thickness 

in .  

. . 

. . 

. . 

. . 

. . 
2 

10  
. . 
. . 
. . 

8 
4 

. . 

. . 
2 
6 
. . 

4 
. . 
. . 

-- 

-- 
Depth 

Pt. in. 

. . 

. . 

. . 

. . 

. - 
2 
. . 
. . 
. . 
. . 

8 
. . 
. . 
. . 
2 
8 
8 

. . 

. . 

. . 
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Shale, dark; in places black with 
. . . . . . . .  little brown nodules. 

Limestone, light gray, hard, and 
fine grained; Productus ne- 
brascensis Owen (?), 67x0. 
m t e s  ~emeu i lanus  N & P., 
and Dielasma bovidens Mor- 

. . . . . . . . . . . . . . . . . .  ton ( 9 )  
. . . . . . . . . . . . . . . .  Shale, greenish. 

. . . . . . . . . . . . . . . . . . .  Shale, dark. 
. . . . . . . . . . . . . . . . . . . .  Shale, gray 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 
. . . . . . . . . . .  Shale, greenish black. 

. . . . . . . . . . . . . . . . . . . .  Shale,gray 
. . . . . . . . . . . . . . . . . .  Shale, dark..  

. . . . . . . . . . . . . . . . . . . .  Sandstone 
. . . . . . . .  Shale, dark, hard, sandy. 
. . . . . . . .  Sandstone, dark to gray. 

Shale, dark, numerous plant 
. . . . . . . . . . . . . . .  impressions. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 
. . . . . . .  Shale, black, fine grained. 

. . . . . . . . .  Sandstone, dark, shaly. 
. . . . . . . . .  Sandstone, gray, hard..  

.......... Sandstone, gray, shaly. 
Shale, gray, sandy in  upper part .  . 

. . . . . . . . . .  Sandstone, gray, hard. 
. . . . . . . . . . . . .  Shale, dark, sandy. 

Sandstone, dark, fine grained, 
. . . . . . . . . . . . . . . . . .  micaceous 

Sandstone, gray, coarse grained. . 
. . . . .  Sandstone, dark, micaeeons. 

Shale, black fine grained ; A m -  
bocoelia plnnoconvexa Shu- 
mard, and Chovzetes v~esole~-  

............ bus N. and P.. 
Shale, dark, hard, calcareous; 

Squamularia perplexa McC . . 
Shale, black, fine grained ; Lingzcla 

. . . . . . . . . . . . .  umbonatcc Cox 
Coal .......................... 
Shale, black; Derbya crassa M. &: 

H. and crinoid stems 
Shale, dark, fine grained, slightly 

................. micaceous 
Shale, dark, fine grained, mica- 

..................... ceous 

in. 

. . 

6 
6 
. . 
. . 
2 
10 
. . 
. . 
. . 
. . 
6 

8 
2 
. . 
. . 
6 
G 
8 
. . 
. . 
6 
9 
9 

8 

. . 
4 
2 

6 

. . 
6 
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Description of strata 

Sandstone, gray, coarse, niicaceouf 
Shale, dark, micaceous, somemhat 

sandy . . . . . . . . . . . . . . . . . . . .  
. . . .  Sandstone, gray, micaceous.. 

Shale, dark, fine grained, mica- 
. . . . . . . . . . . . . . . . . . . . .  ceous 

Shale, black, fine; Plezcrotomaria I 
carbonaria N. & P. and Av i  
culopecten rectalaterarius Cox 

Shale, dark, fine grained. ........ 
Carbondale formation- 

Coal (No. 6) thickness confidential 
Sandstone, gray, coarse. . . . . . . . . .  
Shale, dark, sandy.. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 
Shale, dark calcareous, A~nbocoelia 

planoconvexa Shumard, Spiri- 
f erina keniuckiensis Shumard, 
and crinoid segments. . . . . . . .  

Sandstone, dark, shaly, micaeeous ; 
Linyula umbonata Cox, Aui- 
culopectenrectalaterarius Cox, 

.......... and plant remains. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 

Shale, black . . . . . . . . . . . . . . . . . . .  
Coal .......................... 
Shale, black ................... 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 
Shale, black, calcareous; Ambo- 

coelia planoconvexa ShumarG 
and Sp i~+i f  eri~za kentuckiensis 

. . . . . . . . . . . . . . . . . .  Sh~unard 
Sandstone, dark, shaly, fine, mi- 

................... caceons 
Sandstone, gray to dark, shaly, 

micaceons . . . . . . . . . . . . . . . . .  
Shale, dark, calcareous; Chonetes 

verneuilanus N. & P. and 
Squamularia perplexa Mc- 
Chesney ................... 

Shale, black, fine. .............. 
Sandstone, hard, fine, shaly, mi- 

caceous . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  Shale, dark; clay.. 

Coal   NO.^), thickness confidentiai 
Shale, dark gray; clay.. ......... 
8anclstone, gray, fine grained. .... 

Thickness 

Pt.  

. . 
3 
1 

2 

3 
. . 

. . 
1 
3 
. . 

I 

6 
. . 
s. 

. . 

. . 

. . 

1 

4 

1 5  

2 
2 

31 
. . 
. . 
. . 
11 

.- 
in. 

6 

6 
. . 
. . 

3 
. . 

. . 

. . 
6 
6 

6 

. . 
2 
3 
4 
6 
6 

6 

6 

. . 

8 
6 

8 
9 
. . 
. . 
. . 

Depth 

in.  

8 

2 
2 

2 

5 
. . 
. . 
7 
1. 
7 

1 

1 
3 
6 

10 
4 

1 0  

4 

10 

10  

6 
. . 
8 
5 
. . 
. . 
10 
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Description of strata 
-- 

Shale, dark, fine grained, sandy. . 
Sandstone, gray to drab, very fine 

shaly . . . . . . . . . . . . . . . . . . . . . 
Sandstone, dark, fine, sandy.. . . . . 
Sandstone, dark, fine, hard, mica 

ceous . . . . . . . . . . . . . . . . . . . . . 
Sandstone gray to dark, fine, shaly 

micaceous . . . . . . . . . . . . . . . . . 
Coal (No. 4 1 ) .  . . . . . . . . . . . . . . . . 
Shale, black, hard. .  . . . . . . . . . . . . 
Shale, drab, sandy.. . . . . . . . . . . . . 
Sandstone, gray, fine, micaceous. . 
Sandstone, gray . . . . . , . . . . . . . . . 
Sandstone, dark, somewhat eon- 

glomeratic . . . . . . . . . . . . . . . . . 
Sandstone, gray . . . . . . . . . . . . . . . . 
Sandstone, dark, fine, hard, shalj 
Shale, dark . . . . . . . . . . . . . . . . . . . . 
Coal . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, dark, sandy. . . . . . . . . . . . . . 
Sandstone, dark, shaly. . . . . . . . . . . 
Sandstone, dark gray, micaceous . . 
Sandstone, dark, hard, micaceous 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, black, micaceous, sandy; 

Orbiczcloidea nzissouriensis 
Shumard, Marginif era rnzcri- 
cata N.  & P., and Aviculopec- 
t e n  rectalnterarius Cox. . . . . . . 

Sandstone, gray, hard, coarse, mi 
caceous . . . . . . . . . . . . . . . . . . . 

Sandstone, dark, hard, micaceous . 
Sanclstone, dark, slightly mica- 

ceous . . . . . . . . . . . . . . . . . . . . . 
Sandstone, dark, fine, shaly, mi- 

caceons . . . . . . . . . . . . . . . . . . . 
Shale, dark; Lophophyl lum pro- 

fundurn M-E. &- H., Chonetes 
mesolobus N.  & P., Aviculo- 
pecten rectaluterarius Cox,ancl 
crinoid stems . . . . . . . . . . . . . 

Shale, dark, fine, micaceous. . . . . . 
Sandstone, dark, fine, micaceous 

shaly; Lingula umbonata Cox 
and Aviculopecten rectala 
t e ? w i z ~ s  Cox . . . . . . . . . . . . . . . 

Thickness 
-- 

in. 

. . 
6 
6 

. . 
6 
. . 
6 
. . 
6 
. . 

. . 

. . 
3 
6 
8 
8 
6 
. . 
. . 
6 

2 

4 
8 

. . 
6 

8 
6 

3 

Depth 

F t .  

342 

345 
347 

372 

393 
395 
399 
401 
403 
409 

411 
411 
430 
43 1 
43 1. 
43 9 
440 
447 
449 
45 1 

452 

455 
463 

46 8 

490 

49 1 
494 

504 

in. 

10 

4 
10 

10 

4 
4 

10  

10 
4 
4 

4 
4 
7 
1 
9 
5 

11 
11 
11 
5 

7 

11 
7 

7 

f 

9 
3 

6 
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CORRELATION 

Prom a study of the fossil plants founcl in the coal seams and 
associated strata in the State, David White concludes that coal No. 2 
is the lowest coal bed in Illinois that falls within the time interval of 
the Allegheny formation of Pelinsylvania. He also coixludes that 
coal No. 6 may be of Freeport age, possibly as high in the strati- 
graphic column as the Upper Freeport coal, which is the uppermost 
layer of the Allegheny formation in the Appalachian region. From 
these correlations i t  will be seen that the Crzrbonda,le formation cor- 
responds in a general way to the Allegheny formation of the Appala- 
chian coal basin. 

GENERAL DESCRIPTION A N D  CORRELATION 

The McLeansboro formation includes 211 the ' ' Coal Measures " 
rocks above coal No. 6. It takes its name from McLeansboro, Hamil- 
ton County, Illinois, where borings have penetrated it  to a depth of 
one thousand feet. It underlies the entire region n o ~ t h  of the outcrop 
of coal No. 6 and in most places is covered by glacial drift. 

The formation consists of several distinctive beds of shale and a 
minor amount of sandstone, limestone, and c d .  Although several of 
the coals above No. 6 are persistent, none has been found sufficiently 
thick to be of commercial value. They are significant only as correla- 
tion horizons. I n  its barrenness of productive coals and in general 
age, the A!lcLeansboro is similar to the Conemaugh formation of Pean- 
sylvania. 

The following record, reproduced graphically in Plate I1 shows 
the character of the strata of the McLeanshoro formation for nearly 
its maximum known thickness in this district. The thickness of coal 
No. 6 has been obscured in the record at  the request of the operators. 
A. single hole located in Jefferson County, thz log of which is also re- 
produced in Plate 11, reached coal No. 6 through a greater thiclrness 
of the McLeansboro strata. The third record graphically shown in 
the same plate is that of a well in Shelby County in which all the 
formation units typical of both District VT and District VII  were 
found. This record has served as a basis of comparison of the many 
records available in this district, and is thought to be very typical of 
the southern Illinois J!lcLeaiisboro section f r m ~  the New Haven lime- 
stone to the base of the formation. 
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Drill record of  the  McLennsboro for.nzatio?z in Step7ze7zs No. 1 7zok 
S E .  cor. see. 35, l'. 5 S., R. 4 E. 

(Plate 11, No. 4) 

- -- 
Description of strata I Thickness I Depth 

Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  Clay, yellov 

. . . . . . . . . . . . . . . . . . . . .  Sandstone, brovn 
. . . . . . . . . . . . . . . . . . . . . . .  Sandstone, gray 
. . . . . . . . . . . . . . . . . . . . . .  Shale, soft, blue. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone 
. . . . . . . . . . . . . . . . . . . . .  Limestone, sandy 

. . . . . . . . . . . . . . . . . .  Shale, gray, sandy.. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, gray 

. . . . . . . . . . . . . .  . . . . . .  Shale with fossils. : 
. . . . . . . . . . . . . . . . . . . . . .  Coal, good core.. 

. . . . . . . . . . . . . . . . . . . . .  Shale, gray, sof t . .  
. . . . . .  Shale, gray, sandy, with limestone. 

Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . .  Sandstone with shale partings. 

. . . . . . . . . . . . . . . . . . . .  Shale, dark, gray. .  
. . . . . . . . . . . . . . . . . . . . .  Limestone, gray..  
. . . . . . . . . . . . . . . . . . . . .  Shale, dark blue.. 

. . . . . . . . . . . . . . . . . . . . . .  Limestone, gray 
. . . . . . . . . . . . . . . . . . . . .  Shale, dark blue. 

Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, sand 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, dark 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  3ancistone 
. . . . . .  Sandstone with thin coal partings. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, blue 
3andstone . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone 
. . . . . . . . . .  Shale, dark blue, very tough. 

. . . . . . . . . . . . . . . . . . . . .  Limestone, gray 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, dark 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Limestone 
. . . . . . . . . . . . . . . . . . . . .  Shale, gray, soft .  

. . . . . . . . . . . . . . .  Shale, gray, lime fossils. 
Shde,gray . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  Shale, gray, sandy. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, blue 
. . . . . . . . . . . . . . . . . . . . . . . . .  Shale, black 
. . . . . . . . . . . . . . . . . . . . . . . . .  Shale, black 

Limestone . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  Shale, dark blue 

Shale,gray . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, gray, with limestone spots. . . . . . .  

. . . . . . . . . . . . . . . . . .  Shale, gray, sandy.. 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pt. 
1 
9 

2 7 
10 
4 
1 
3 

115 
3 0 
1 
1 
8 
3 

10 
12 
4 
1 
1 
1 
4 
. . 
5 3 

4 

12 
24 
2 
3 
1 
9 
3 

10 
10 
4 

17 
36 
45 
2 2 
2 
2 
1 
1 
3 
2 
9 

64 

in. 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
, . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
8 
4 
. . 
. . 
. . 
. . 
. . 

G 
6 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. a 

Pt. 
1 

10 
3 7 
47 
5 1  
5 2 
55 

180 
210 ' 

211 
3 12 
290 
223 
233 
245 
249 
250 
251 
252 
256 
256 
311 
3 15 
327 
351 
353 
3.56 
357 
367 
370 
380 
390 
394 
411 
447 
49 2 
5 14 
516 
5 18 
519 
52U 
523 
525 
534 
598 
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/ 

Description of strata 1 Thickness I Depth 

. . . . . . . . . . . . . . . . . . . . . . .  Sandstone, shaly. 
Limestone, sandy . . . . . . . . . . . . . . . . . . . . . . .  

....................... Sa'ndstone, shaly 
. . . . . . . . . . . . . . . . . . . . . .  Shale, blue, tough 

. . . . . . . . . . . . . . . . . . . . . . .  Sandstone, shaly 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  Sandstone with coal partings. 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, dark bl~ze . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 
Shale, gray, with hard brown spots. .  . . . . .  
Shale, black, with hard bands.. . . . . . . . . . .  
Shale, carbonized . . . . . . . . . . . . . . . . . . . . . .  
Shale, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, carbonized . . . . . . . . . . . . . . . . . . . . . .  
Coal (pretty core). . . . . . . . . . . . . . . . . . . . . .  
Shale,gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  Shale, gray, sandy. 
. . . . .  Shale, gray, sandy, with lime spots.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, blue 
. . . . . . . . . .  Shale, blue, with coal partings. 

Shale, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  Sandstone, shaly 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, light gray. . . . . . . . . . . . . . . . . . . . . . .  
Shale, sandy gray. . . . . . . . . . . . . . . . . . . . . . .  
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, dark gray. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 
Shale,gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Limestone, broken . . . . . . . . . . . . . . . . . . . . . .  
Shale, gray, with lime spars. . . . . . . . . . . . . .  
Shale, sandy gray . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sandstone 
Shale, sandy . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, gray, sandy. . . . . . . . . . . . . . . . . . . . . .  
Shale, blue, with brown bands.. ......... 
Limestone, blue . . . . . . . . . . . . . . . . . . . . . . . .  
Shale, black . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Limestone, blue ........................ 
Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shale, blue 
Shale, dark blue. . . . . . . . . . . . . . . . . . . . . . . .  
Coal (Herrin or No. 6)  thickness confiden- 

tial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fire clay 

-- 
Pt. 
22 

3 
3 

2 4 
5 9 
16 
. . 
6 

. . 
3 1 
4 
. . 
14 
12 
1 
1 
1 
1 
3 
9 
6 
4 
. a 
2 
3 

10 
2 
9 
1 
4 
2 

e. 

3 
2 
5 

14 
3 
G 

11 
2 
. . 
1 
. . 
3 
5 
1 

. . 

. . 

in. 
. . 
. . 
. . 
. . 
. . 
6 
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DISTINCTIVE HORIZONS 

COhfPARISON W I T H  DISTRICT VII  

Following the practice observed in Bulletin 11, Coal l!tiliing In-  
vestigations, several well-marked stratigraphic horizoiis of the Mc- 
Leansboro can be enumerated. Mr. Kay has listed the following units 
in District VII : 

7. New Haven limestone, 200 to 250 fect above Carlinville lime- 
stone. 

6. Shoal Creek limestone, about 100 feet above the Carlinville. 
5. Carlinville limestone, so called because of typical outcrops 

near town of this name in Aiiacoupin County. I t s  position is 
from 200 feet to a little more than 300 feet above coal No. 6. 

4. Coal No. 8 ranging in thickness from 8 inches to 2 feet where 
present and lying 150 to 180 feet above coal No. 6. 

3. A bed of pink, red, or variegated sh:de, variable in thickness, 
seldom exceeding 15 feet, averaging I'rom 35 to 50 feet above 
coal No. 6. 

2. Coal No. 7, generally only a few inches thick, 25 to 40 feet 
above coal No. 6. 

1. A hard limestone, averaging 7 feet iri thickness overlying or 
slightly above coal No. 6. 

Most of the units listed above can be recognized also in District 
VI, and in addition several others are widespread and recognizable 
from place to place. O n  the other hand, some of the beds present i11 
District VII are not present, or at  least are not recognizable, in  this 
district. The strata which in this area are reasonably persistent and 
which serve as correlation horizons on which considerable dependence 
call be placed include numbers 1, 4, 5, 6, and 7, in the list above. 
Number 2 is probably present locally but is not readily recognizable, 
since the interval above coal No. 6 is variable. Number 3 is appar- 
ently not present, since none of the records of drilling within the area 
show the presence of variegated shale either at  this or at any other 
horizon in the RIcLeansboro formation, with possibly a single excep- 
tion. Number 4 (coal No. 8) is less readily tmced from place to place 
than other members of the formation that are listed, although it  is 
very commonly present. 

As persistent strata in District TI there should be added to the 
n~ellllsers noted in the preceding paragraph three thin beds of coal, 
to which tentatively the numbers 9, 10, and I1 are given for the sake 
of ease in. reference. They are not known t c i  be the same as the coal 
beds which received similar numbers from the early State Surveys. 
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The entire list of important stratigraphic units for this district is 
herewith enumerated : 

New Haven liimstone, 200 to 250 feet above Carlinville lime- 
stone. 
Coal No. 11. 
Coal No. 10. 
Shoal Creek limestone about 100 feet above the Carlinville. 
Coal No. 9. 
Carlinville limestone, 200 feet to a little more than 300 feet 

,above coal No. 6. 
Coal No. 8. 
A hard limestone, averaging 4 to 5 feet in thickness over- 
lying to possibly more than 100 feet above coal No. 6. 

1. LIMESTONE ABOVE COAL NO. 6 

The roof of coal No. 6 has been describsd at  some length in the 
following discussion of coal No. 6 (Chapter 111). This cap rock which 
is found within 25 feet of the coal in the east half of the district is 
commonly widespread in this and adjoining districts. The distribu- 
tion of the limestone in this area and the character of the underlying 
rock down to the coal is shown graphically j11 Plate 111. Reference 
to the diagram will show that on the east side of the district the lime- 
stone is commonly within 25 feet of the coal. To the west, however, 
either the limestone is not present, having either been removed after 
deposition or never deposited, or else is the sane as a limestone com- 
monly found at  a colisiderably greater distance above the coal. 

I n  the Murphysboro-Iserrin folio the absence of the limestolie 
over part of this district is explained by presuming an erosiolial un- 
conformity near the limestone so that the hlaek shale and limestone 
cap rock were removed by erosion previous to the deposition of the 
gray shale that overlies coal No. 6 throughoui 'most of the area of the 
I3erriii quadrangle. If it  should be shown that the erosion which 
effected this unconformity in any place extended into the coal and 
decreased its thickness or even entirely removed i t  in places the fact 
of an unconformity at  this place would probably be established. So 
far  as is known, however, the assumed erosion never extended into the 
coal, but on the contrary, the bed is generally thickest where the lime- 
stone cap rock is absent or at  a greater height above the coal. 

A diagram presented in a previous publication4 and reproduced 
herewith (fig. 3) shows the relationship of the coal and limestone 

'Kay, Fred H., Coal resources of District VII :  Ill. Coal Mining Invest. Bull. 11, 
fig. 31, p. 177, 1915. 
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along a section crossing the axis of the Duquoin anticline. Instead of 
an unconformity being present the interval hetween the coal and the 
limestone is interpreted as increasing eastwwd toward the boundary 
of District VI. Some attention to Plate I11 will probably convince 
the reader that a similar interpretation is applicable to the conditions 

SECTION 

showing 

THICKENING O F  S H A L E  INTERVAL 

A B O V E  COAL NO. 6 

EAST O F  DUQUOIN ANTICLINE 

LEGEND 

-- 

Limestone Shale Fire clay Coal Sandstone Drift 

FIG. 3.-Series of graphic sections o f  borings showing the thickening of the 
shale interval above coal No. G east of the axis of the Duquoin anticline. 

in this district. The limestone is shown i11 the diagram to lie at in- 
creasing intervals above the cod i11 passing from the east side of this 
district to the west, and in places again to decrease somewhat near 
the west boundary. In other words according to this interpretation 
the limestone is widespread over this district as in the adjacent dis- 
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tricts, but is separated by different thicknesses of shale from coal 
No. 6. 

A study of Plate IV will doubtless make it  evident to the reader 
that the thick coal is found where the interval between the coal and 
the limestoae, according to this last iliterprctation, is greater t h a l ~  
25 feet, and indeed that the very thick coal is commonly found where 
a great thickness of shale overlies the coal. This relationship is re- 
garded as a substantiation of the interpretation advanced. It will be 
shown that coal No. 5 commonly lies nearest coal No. 6 where the 
upper coal is thickest and, therefore, that it is probable that the upper 
coal in part accumulated in a broad basin the trough of which ran 
north and south near the west side of the dist~ict.  The basin having 
been ultimately filled by a greater accumulation of peat in the trough 
t h m  to either side plant growth finally ceased. I n  the subsequent 
shrinkage of the peat to form coal i t  is obvious that the greatest 
shrinkage would take place where the coal waq thickest-that is, along 
the line of the former trough. This would tend toward the formation 
of' another basin in approximately the position of the earlier one, and 
in this basin mud rather than limestoi~e wouicl probably be deposited. 
The effect would be cumulative up to a certain limit, the greater 
thickness of material deposited in the trough tending toward more 
18rzpid shrinkage of the peat below. Ultimately the difference in rate 
of shrinkage of the thick and thin coal would practically disappear, 
the trough would become filled, and limest~ne deposition could bc 
carried entirely across the district. 

The limestone cap rock is of variable thickness up to about 11 
l;eet, the average thickness being from 4 to ii feet. I ts  usual appear- 
ance in outcrop is that of a compact, heavy-bedded, brownish lime- 
stone, weathering to a light-brown, chalky, friable rock. It is com- 
monly dark, almost black when fresh. The limestone is f ossilif erous, 
the most commoli species being ~Warginifera splendens Sowerby, Squa- 
mzclaria perplexa McChesney, C7toneies mesolobus N. & P., and a small 
fusulinoid shell identified by Meek as Fuszclinn ventricosa but which 
may be new. This latter form is regarded cis an index fossil for this 
horizon, not being found in other Peimsylvanian beds unless possibly 
in the upper part of the 3iIcLeansboro formaiion several hundred feet 
abovc the base. The fossil is about the shape and size of a rather 
thick grain of oats, and minute partitions c m  be seen traversing the 
shell if it is broken open. 
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2. COAL N O .  8 

Ill District VII a thin coal is reported from 150 to 180 feet above 
coal No. 6 in a majority of the records. The same coal is not of un- 
common occurrence in this district. I11 a few places it  is reported to 
have a thickness of nearly 4 feet, but commonly it  is only 5 to 12 
inches in thickness. The distance above coal No. 6 is in places pos- 
sibly not more than 140 feet, and in other places may be as much as 
190 feet. I n  general, however, it  lies within the i~itervals common to 
District VII. 

111 the central part of Franklin County, especially, but also else- 
where in the district, a thin coal is not uncommonly ellcountered 110 
to 140 feet above the Herrin coal. Both this coal and coal No. 8 may 
be present at the same locality. Where a single coal is present about 
140 feet above coal No. 6 definite correlations in this region are obvi- 
ously impossible. A number of the logs also show several thin coal 
beds below the horizon assigned to coal No. 8. Some of these possibly 
correspond to coal No. 7 of District VII. It is not unusual t o  find a 
thin coal recorded about 80 feet above coai hie. 6. This bed is rather 
widely distributed in the east half of Williamson County in ranges 3 
and 4 east. An interval of not over 60 feet separates this coal from 
coal No. 6 in places, and elsewhere the interval may be nearly 100 
f ect. 

It is impracticable to correlate with definiteness any of these sev- 
eral thin layers of coal found within 125 feet of the base of the 
McLeansboro formation. Apparently there are a number of horizons 
where coal may be found. Whether the beds are continuous or not, 
it  is not known ; certainly there is nothing snfficieiitly definite about 
t'he beds themselves or the associatcd strata to give them stratigraphic 
value as aids in correlation. 

3. C A R L I N V I L L E  L I M E S T O N E  

The Carlinville limestone is one of the most widely distributed 
beds in the "Coal Measures" of Illinois. 11- has been traced from 
north of Carliiiville, Macoupin County, southeast to the Indiana line 
in Gallatin County. 

I n  the type localities this limestone is, accwding to Udden, "gen- 
erally bluish gray, compact, close textured, and very hard, breaking 
into irregular, splintery pieces. On weathering it  assumes a rusty 
color. It averages abont 7 feet in thickness. There are two features 
that are characteristic of this lil~iestone-one a blotchy appearance, 
and another its tendency to weather into seams two and one-half to 
three inches in thickness. ' ' 5  

Wdden, J .  A., Shoal Creek limestone: Ill. State Geol. Survey Bull, 8, p. 119, 1908. 
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No exposures of this limestone are known within this district, the 
owtcrop being covered by glacial drift. The approximate position of 
its outcrop can be traced, however, by the aid of coal drillings. The 
limestone outcrop lies not far  south of the line representing the ap- 
proximate outcrop of coal No. 9 (Pl. I V ) ,  since the two members are 
separated by less than 50 feet of strata. 

The interval between the Carlinville limestone a>nd coal No. 6 for 
District VII  is given by Mr. Kay6 as 275 to 325 feet. I n  this district 
the average is about 25 feet lower, that is, from250 to 300 feet above 
coal No. 6. The stratum is commonly thin in this area and possibly 
has escaped mention in some of the records for this reason. It rarely 
exceeds 18 inches in thickness, though a few records described lime- 
stone 7 to 10 feet thick at  this horizon. I n  general this member of 
the McLeansboro formation is not of great importance in this area as 
an aid in correlation. It is of some assistance, however, in identify- 
ing coal No. 9, the next coal bed above. I n  Bulletin 11 the correlation 
of the Carlinville limestone with a limestone 250 to 300 feet above coal 
No. 11 of Kentucky (Illinois No. 6) was suggested by Mr. Kay. 

4. COAL NO. 9 

Among the important members of the McLeansboro formation, 
coal No. 9 is the most widespread and readily identifiable. It lies 
about 300 feet above the Herrin coal, the d.istance being somewhat 
less in the east half of the district and somewhat more in the west 
part. The interval between coals No. 9 and No. 6 is shown by the 
convergent contours on Plate IV. The contours show a minimum in- 
terval of about 150 feet and a maximum interval of less than 260 feet. 
A comparison of the data presented in Plate I V  on the thickness of 
coal No. 6 shows a similar distribution of the thick coal No. 6 and the 
larger interval between coals No. 6 and No. 9. It has already been 
shown that by one interpretation of the stratigraphy of the district, 
the limestone above coal No. 6 also lies at  the greatest distance from 
the coal where the coal bed is thickest. It seems not improbable, there- 
fore, that much of the variation in the distance between the two coal 
beds in the district can be adequately explained by the variations in 
interval between coal No. 6 and the Fusulina-bearing limestone. This 
seems a further substantiation of the theory advanced to account for 
the apparent absence of the Pusulina-bearin? limestone (cap rock of 
coal No. 6) over considerable areas in the district since the resulting 
difference in the amount of shrinkage of the thick and thin coal is 

6Kay, F. H., Coal resources of District VII:  Illinois Coal Mining Investigations Bull. 11, 
p. 23, 1915. 
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largely accounted for in the deposits of varying thickness -lying be- 
tween the coal and the limestone. 

Coal No. 9 is not of commercial importance. I ts  thickness is 
rarely over 12 inches and is commonly from G to 9 inches. I ts  identi- 
fication is made somewhat more easy than that of the other thin beds 
because within 50 feet below it is the horizon of the Carlinville lime- 
stone, and within 25 feet above it the horizon of the Shoal Creek lime- 
stone. These two limestones have not a very widespread distribution 
in this district, but one or the other, and in some cases both, may be 
recorded in drilling logs. A coal bed about 300 feet above coal No. 6 
and associated either above or below with a limestone would not im- 
probably prove to be coal No. 9. 

Running northeast-southwest through the east side of FranMin 
County north of the outcrop of coal No. 9 a xarrow area in which the 
coal is absent is shown in Plate IV. Its plac2 is occupied by sandstone 
or sandy shale which extends to a considerable depth below the hori- 
zon of the coal, in places having a thickness of 150 feet and reaching 
to, or nearly to, the horizon of coal No. 8. It also probably extends 
above the horizon of coal No. 9. This sandstone is apparently lenticu- 
lar in cross-section and probably represents a channel deposit or some- 
thing of that nature. 

5. SHOAL CREEK LIMESTONE 

I n  a few of the drill records a thin limestone is noted above coal 
No. 9 and at  a distance of 300 to 350 feet above coal No. 6. This 
apparently discontinuous layer is not improbably the Shoal Creek 
limestone. Like the Carlinville limestone it is commonly thin, but 
thicknesses from 5 to 9 feet are noted in some places. It is not known 
from outcrop within this area. This limestone member is of service 
in identifying coal No. 9 which lies within 50 feet below. 

6 AND 7. COALS NO. 10 AND NO. 11 

Coals No. 10 and No. 11 are present olrer considerable areas in 
Jefferson and Franklin counties and in the northeast part of William- 
son County. Most of Williamson County liss south of the outcrop of 
these coal beds. Except for T. 7 S., Rs. 1 and 2 E., Franklin County 
is underlain by strata at the horizon of these coal beds. A thick sand- 
stone or sandy shale cuts out one or both of the coals in much of 
T. 6 S., R. 3 E., and T. 5 S., Rs. 3 and 4 E. This sandstone occupies 
about the same geographic position as the sandstone which is found 
at  the horizon of coal No. 9, but the width of the bed is somewhat 
greater. 
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The coals are fourd commonly about 40 to 50 feet apart in the 
interval lying between 400 and 500 feet abovc coal No. 6. The coal is 
generally less than 18 inches in each bed. The lower bed is reported 
to be 30 inches thick in one drill hole and 22 inches in another, but it  
is commonly much thinner. Both beds may be locally represented by 
strata reported as black shale or "slate. " 

8. NEW HAVEN LIMESTONE 

Strata at the horizon of the New Haven limestone underlie Jef- 
ferson County and T. 5 S., Rs. 4, 3, and part of 2 E., Frauklin 
County. I n  this area a thick limestone occurs locally betmen 500 
and 550 feet above coal No. 6. One record shows 10 feet of limestone 
at this horizon and another 13 feet. At other places the stratum is 
known to be thinner. About 50 per cent of the records of drill holes 
north of the approximate outcrop of the limestone show arenaceous 
sediments at the horizon of the New Haven limestone. This sandstone 
is in places as much as 100 feet thick and is apparently more or less 
lenticular like the sandstone at the horizons of coals No. 9, No. 10, 
and No. 11. 

The New Haven limestone in District TI1 appears to be a solid 
bed which in most of the logs is given a thickness of at least 25 feet. 
I t  can be traced east from District VI  by outcrop and drill holes to 
New Haven, Gallatin County, where i t  shows in typical exposure in 
the NE. 1/4 sec. 20, T. 7 S., R. 10 E. 

I n  a few of the records a thin coal is placed a short distance be- 
low this limestone. 

STRATA ABOVE NEW HAVEN LIMESTONE 

Of the remaining 400 feet more or less of the McLeansboro form- 
ation known from drilling in this district, only the lower 300 feet or 
so has been explored by the drill a sufficient 11uinber of times to war- 
rant genemlizatioiis in regard to it. The sequence in the upper 300 
feet of the formation in two places in the northern part of the district 
is illustrated by the record immediately above and by the graphic logs 
4 and 5 in Plate 11. 

Most of the material above the New Haven limestone is shale and 
sandstom with no characteristic beds. Thzre is, however, in a num- 
ber of the records mention made of a thin bed of coal, conimonly less 
than a foot in thickness about 550 feet above coal No. 6. 
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CHAPTER 111-ECONOMIC GEOLOG-Y O F  THE COALS 
AND ASSOCIATED STB.ATA 

COAL NO. 2 

The coal thought to be the equivalent of coal No. 2 (Murphysboro 
or La Salle) appea,rs in the various records either as an undivided 
bed varying in thickness from 3 feet to 5 feet, 8 inches, or as a split 
bed, the lower part being 10 inches and the upper part about 2 feet 
in thickness. Where the bed is divided the parts are separated by a 
few inches to 5 feet of sha,le. As all the w ~ l h  whic,h penetrate this 
bed were churn-drill borings, little or nothing is ln?own of the quality 
of the coal, and even the thicknesses given a x  liable to error. 

COALS B E T W E E N  COALS NO. 2 ,4ND NO. 5 

Shaw and Savage describe a thin bed of coal found about 55 feet 
above coal No. 2 in the Murphysboro-Het'rin cyuadrangles. The bed 
varies in thickness from G to 28 inches and is somewhat thinner to the 
north than to the south. It is exposed within two miles of the west 
side of the district in the east bank of Crab Oxhard Creek, near the 
NW. cor. of sec. 35, T. 8 S., R. 1 W., whew it has been mined by 
drifting. The following section  as made by T. E. Savage at  this 
place : 

Section eaposed in see. 35, T. 8 S., 8. 1 W.  
Thickness 
Ft .  in. 

Saadstone, yellon~ish brown, marked with i ~ u m e l ~ o n s  lxonw spots. . . . .  4 6 
Limestone, argillaceocs, single bed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 
Shale, black, fissile.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 

. .  Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Undel*clay, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 G 

The same bed is exposed along Crab Orchard Creek in secs. 1 and 
T. 9 S., R. 1 W. It is not known to outcrop within District VI. I n  

the eastern part of the district in the West Frankfort quadrangle a 
similar thin coal has been encountered i11 a numbe~  of drill holes 35 
to 65 feet above the Murphyshoro (No. 2)  coal and is not improbably 
the same bed. I n  mine measurement the coal averages less than a foot 
in thickness and ranges from 4 inches to 3 fccl. 

One of the most persistent thinner beds .IS coal in the Carbondale 
formation lies about 70 feet below coal No. 5. The bed is 2 to 5 feet 
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thick and is commonly covered with a black shale roof (Pl. I) .  It is 
possible by drilling records to trace this bed with a fair degree of 
accuracy eastward to Gallatin County where it apparently corre- 
sponds to the coal called coal No. 4 by Cox ill. the early State reports. 
On the west side of the district the interval between coals No. 2 and 
No. 4 is about 135 feet, and on the east 180 feet. 

From 35 to 40 feet below coal No. 4 and approximately 100 to 
110 feet below the.Harrisburg (No. 5) coal is a thin bed about 1 foot 
thick. The common association of this bed and coal No. 4 is an aid in 
the identification of this part of the section. 

COAL NO. 5 
ECONOMIC IMPORTANCE 

Coal No. 5 (Harrisburg or Springfield) is found in District VI 
practically wherever borings have penetrated to a sufficient depth. 
This is the most important coal bed of District V to the east, and it 
affords a very good quality of bituminous coal. Coal No. 5 or Harris- 
burg coal of this district is probably the equivalent of the Springfield 
(No. 5) coal, of the Fulton County and Peoria County (No. 5) coal, 
and of the "Middle Vein" coal in the La Salle area. It is very reg- 
ular in thickness over the entire State, varying between 4 and 6 feet. 

INTERVAL BETWEEN COALS NO. 5 AND NO. 6 

The interval between coal No. 5 and coal No. 6 varies from 35 
to 40 feet on the west side of the district to ahout 100 feet on the east 
side. The intervals between the two coals are shown in Plate I. I t  
will be noted that in general the larger intervals are found where the 
upper coal is unusually thick and where it is overlain by a thick ser- 
ies of clastics rather than limestone. The sigiiificance of this relation- 
ship is discussed in the section devoted to coal No. 6. 

THICKNESS 

The thickness of coal No. 5 in District VI  varies in the different 
drill holes up to 66 inches. Some idea of the variation in thickness 
from place to place can be obtained from the following table compiled 
from the coal borings in the district: 
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TABLE 4.-Thicknesses of coal No. 5 in  Jefferson, Pran.k7in,, cmd 
Williamson counties 

Location 
- 

Sec. T. N. R. E. 

Jefferson Cozcnty 

1 
1 
2 
2 
4 

Franklin County 

5 
5 
6 
6 
6 
6 
6 
7 
7 
7 

Williamson County 

8 
8 
8 

25 and 36 

. . 
1 t o  4 
8 to 12 

13 
14 and 15 

16 
20 and 21 
22 and 23 
24 to 28 

Thickness 

Inches 

72? (churn drill) 
60 ? (churn drill) 
609 (churn drill) 
44 
847 (churn drill) 

45,47 
59 
51,53,24 
54 
48 
52 
48 
48 to 60 (13 drill holes) 
36 to 55 ( 5 drill holes) 
48,50 

24, 28, 42 
24, 47, 48, 669 
15?,49,52,54 
48 to 68 (37,38,78) 

(11 holes) 
36, 48, 580, 51, 54, 66 
38, 46, 49, 50, 60, 65, 66 
50, 51, 54, 56, 60, 61, 65 
42, 52,58 
51 to 58 (7 holes) 
54,55 
34, 48, 52, 56 
42, 48, 51, 52, 55 
26,48,49, 54, 60 

The 35 diamond drill holes recently put down in the northeast 
part of Williamson County show an average t4ickness of 52 inches for 
this coal. The shortest core taken out had s length of 28 inches, and 
in only one hole was the coal entirely absent. 

P H Y S I C A L  C H A R A C T E R I S T I C S  O F  COAL NO, 5 

Coal No. 5 locally is reputed to be superior to coal No. 6. It is 
free from clay bands but contains here and there s t~eaks  of sulphur. 
These streaks where present are usually one-sixteenth to one-half inch 
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thick and are most commonly found 4 to 10 inches from the top of 
the bed. Rarely they are found as low as 23 inches from the top or 
reach a thickness of 1 inch. I n  some places the upper 2 inches of the 
coal is bony. The coal is of medium hardness, of good appearance, 
and stands up well under handling and transportation. 

For further details in regard to the physical characteristics of 
this coal the reader is invited to consult the yeport on District V in 
which coal No. 5 \ d l  receive especial attention. So far as is known 
the qualities characteristic of the bed in th2 Harrisburg region also 
hold in this area (District VI) .  I n  figure 4 are shown two graphic 
sections of coal No. 5 as measured in mines in  the district. 

FIG. 4.--Graphic sections of cod No. 5. 

ROOF O F  COAL NO. 5 

The roof of coal No. 5 is most commorJy a black fissile shale. 
Concretions or " niggerheadsm are commonly present in considerable 
numbers in. the lower part of the roof shale. I n  some places a gray 
or blue shale lies between the coal and the black shale. This latter 
rock is in most places overlain by limestom. Table 5, based upon 
drilling records, shows the character of the roof of coal No. 5 in many 
sections in this district. The strata tabulated lie above the coal in 
the order read. 

The terms black shale and black "slate" are used more or less 
indiscriininately so that there is little value attached to the separation 
of the two shales except in so far as i t  hsn facilitated tabulation. 
Shales which in some of the records appear as dark shales are in some 
cases regarded as blue shale and in others as black shales. Light shale 
and clay shale are tabulated as gray shale. 
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TABLE 5.-C71uracter of the  roof of coul No .  5 a s  sho,wn b y  drilling records in 
Pranki in and Wi l l iamso~z  counties 

(Strata are tabnlatecl. in order of occurrence above coal) 
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TABLE 5.-Character of the  roof of coul No. 5 as shown by  drilling relcords i n  
Franklin and Williamson counties-Continued 

Location Shale Sand Lime- Black Sandy 

Sec. / T. 8. I R. E. / Blue 1 Gray I Black 1 stone. / stone 1 "slate" / &ale 

I Pt. in. 
16 
27 8 . .  
2 8  9 9  

6 

Ft .  in. Pt. in. Ft.  in. Ft .  in. Ft .  in. 
. . . .  
. . . .  
. . . .  

. . . . . .  

. . . . . . . .  

6 9  

Ft .  in. 
3 . .  
3 1  
3 3  
5 

. . . .  . . . . 
33 . . . . . . . .  
3 3 : . 
25 8  

. . . . . . . .  2 6 8  

. . .  26 

10 

. . . . . . . . . .  

3 . .  
. . . . . . . . . . . . . . .  

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

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

. . 
9  

2 5 
25 

1 3 4 1  

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

2 0 6  

3 . .  

1 7  
. . * . . . . *  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  15 
6 . .  2 
5 6 : :  

ZS 

2 9  
3 0 

19 2 
30 6  
31 8  

- .  
4 1 4 

44 

. .  65 

.. 69 

.. 80 

.. 71 
. . . .  

. . . .  

. . . . . . . . . .  

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

. . . . . . . . . . . .  
410 
. . . . . . . .  

9  
11. .  

. . . .  I 

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

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

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

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

. . . .  

. . . .  

. . . .  

8  

7 0 . .  

30 2 

. . . .  

. . . .  

. . . .  
.. 49 

1 6 0 .  
.. . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . .  
3 . .  

. . . . . . . . . . . . . . . .  
6 7  
6 6  

4 

1 6  
: : : : I  

8 
8  
8 

1 
2 
2 
2  
. . 
4 
6 
. . 
6 
8 
9  

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

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

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

4 
4 
4 

39 8  1 . . . .  I 

. . . . . . . .  

. . . . . . . .  

1 2 . .  
13 6  

. , . .  

1 3 . .  
4 3 . .  
20 2  
2 8 6  
1 8  2 
. . . .  

1 1 0  

4 

. . . . . . . .  
63 3 

,I I 

9  
9  
9 

2 3 . .  

58 8 

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

9 . .  
3 8  

. . . . . . . . . . . . . . . . . . . .  
4 . .  
7 . .  
4 4  

. . . . . . . .  
2  

3 8 8  

. . . .  
9 5 

11.. 
1 2 . .  
. . . .  
. . . .  

; 

4 
4 
4 

. . . . . . . .  
23 

. . . . . . .  
. . . .  

9 
9  

12 y 

. . . .  

. . . .  

. . . .  

. . . .  
5 6  
8 5 

3 4 
34 
34 
3 5 
3 5 

2  
6 
6 

24 
35 
1 
1 

4 
4 
4 

9 1 4 

4 
8  4 

4 1 0  . . . .  
4 8 . .  

. . 
9 
9  
. . 
9  
9  
9  

8  
8  
8  
9 
9 
g 
9 
9  
9  
9  

4 . .  
8 2  

. . . . . . . . . . . . . * . . * .  
. . . . . . . . . . . . . . . . . . . . g o  

. . . . . I . . . . . .  

9 

9  
4 . .  

. . . .  
1 2  7 . . . . . . . .  :: 1 :  

9 3 5 

.. 
4 
4 

3 % 

4 
4 
4 
4 

4 
4 
4 
3 
3 
3 
3 
3 
4 
4 

. . . . . . . .  

. . . . . . . .  

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

. . . . . . . . . . . - . - . a  

3 

2  6 

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

31 8 

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

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

. . . . . . . . . .  
2  4 
. . . . . . . *  
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TABLE 5.-C11aracter of the  roof of coal No .  5 as shown b y  drilling records in 
Frankl in and Wil l iamson counties-Concluded 

Location Shale I Sand- Lime- 

Sea. 1 T. S. I R. E. / Blue ( Gray @lack , stone / stone I Black Sandy 
"slate" / shale 

F t .  in. 
1 6  

. . . . . . . .  

. . . . . . . . . . . .  
6 

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

P t .  in. 
5 . .  

1 . .  

P t .  in. 
. . . *  

1 3 6  

.. 47 
5 1  5 

.. 9 

. . . . . .  
26 6 

' 28 10 
. . . .  
. a * .  1:  1: 1 
26 7 

. . . . . . . .  

. a = . . . . .  

.. 1 4  

.. 15  
. . . . . . . . . . . . . .  

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

. . . . * .  4 
. . . . . . . . . . . . . . . .  

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

1 5  10 
. . . .  .. 25 

4 5 . .  
6 2 1  
2 8 9  

. . . . . . . . . . . . . .  
27 .. 

. . . . . . . . . . e m . .  

23 6 
. . . . . . . . . . . . . .  

. . . . . . . .  3 1  6 

. . . . . . . .  5 8 . .  

. . . . . . . .  . . 5 9  

P t .  in. 

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

12 
13  
. . 
1 3  

P t .  in. 
. . . .  

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

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

P t .  in. 
. . . .  

9 9  

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

. . . . . . . .  3 2  6 
. . . . . . . . . . . . . . . . . . . .  

P t .  in. 
5 . .  

. . . . . . . . . . . . . . . . . . . . . . . .  
4 . .  

4 
4 

g ! 4 ' . . . .  

14  
12 

2 0 7 ~  80 . 1 :: :: . . . . I  . . . . . . . .  

18 6 1 

g  
. . 
9  

13  9  

I 
9 . . . . . . . .  

4 

4 

4 

4 

4 

15  

9 

. . . .  . . . .  36 2 4 . .  

9  

15 
14  

. . . . . . . . . .  
4 1  . . .  

3 . .  

. . 

9  
9 

15  
. . 
15  
15  
15  
12 
. . 
16 
16 
16 
2  0 

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

. . 

.. 2 
. . . . . . . .  

. . . . . .  . . . .  

. . 
g 
g  
g 
9  
. . 
9  
9  
g  
g 
g 

21 

4 . .  
. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  
4 . .  

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

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

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

. . 
4 
4  
4 
4 

4 
4 
4 
4 
4 

g . . . . . . . . . . . . . . . .  

2 6 

2 

. . . .  

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

26 
1 5 . .  

. 

. . . .  

. . . .  
1 5 . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . * . . . . .  

. . . .  
. . . . . .  

- .  
- , .  
. . . . . . . .  
. . . .  

4 
. . 
4 
4 

4 

4 
4 
4 

4 
. . 

. . 
2 1 
22 
. . 
2 2 
. . 
22 
23 
23 
. . 
23 
. . 

. . . . . . . . . . . . . . . . . . . . . . . . .  
15 
6 6 . .  

. . . .  
16 6 

. . . . . . . . . . . . . . . . . . . . . . . .  
3 . .  

26 
26 3 
2 0 7  

4 
16 8 
1 9 . .  
15  6 

6 3  
21  

14.. 

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

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

. . . . . . . .  

. . . .  

. . . . . . . .  
. . 
9  
g 
. . 
g 
. . 
9  
g 
g 
. . 
9  
. . 

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

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

. . . .  
9 . .  

. . . . . . . .  

. . . . . . . .  
A 

1 6 . .  
. . . . . . . . . . . . . . . . . .  

6 . .  
19 6 

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

24 
. . 
24 
25 
2 6 

. . . . . . . . .  :: :: 1 
. . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  

55 
. . . . . . . . . . . . . . . . . . . . . . . .  

52 

9 
. . . . . .  

. . . .  9  1 : :  1: 
9 

- - -  
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FLOOR OF  COAL KO. 5 

Coal No. 5 rests upon a blue or gray shale known as "fire clay. " 
The shale is commonly about 3 feet in thickness and below it in many 
places is a limestone less than 5 feet in thickness. The underclay is 
hard and does not creep readily. 

EXPLOITATION 

At only a few places in the district has a coal bed lying below 
coal No. 6 been utilized. At Spillertown in the early part of these 
investigations a bed '75 feet below coal No. 6 was worked intermit- 
tently. This bed is believed to be coal No. 5. The same bed has been 
mined at the Ingram country bank 1y2 miles southwest of Marion in 
the SE. cor. NE. 1/4 SE. 1/4 sec. 23, T. 9 S , R. 2 E. South of Crab 
Orchard in secs. 29 and 32, T. 9 S., R. 4 E. cod No. 5 has been worked 
at  several country banks. A shaft has been sunk to the lower bed in 
sec. 33, T. 8 S., R. 2 E., but for some reason there has been no further 
development. I n  the mine of the Chicago Big Muddy Coal and Coke 
Company, see. 2, T. 9 S., R. 2 E., coal No. 5 was passed through in 
crossing a block faulted up about 50 feet on the east side of the shaft. 

In the region including, and adjacent lo, T. 9 S., R. 2 E., coal 
No. 5 is commonly known as the "Black Diamond Vein. " About 40 
feet below it another bed is reported also approximately 4 feet thick 
which is believed by the writer to be coal No. 4 previously described. 
This lower bed is not known to have been worked. 

The following notes based upon observations in t.he mines de- 
scribe the conditions found : 

Spillertown Con1 and Coke Co. 

Sec. 1 , T . 9 S . , R . 2 E .  

The bed is 41,4 feet thick, and is clean, hard, and brittle. A well-marked face 
is left after shooting. Only occasional sulphur balls or streaks are found, and 
thcse are easily renio~~ecl. The roof Is "slate" ancl very goocl. I t  contains no 
"nigge~heacls" but small pebbly concretions protrude from the roof, similar to 
those obswved in a mine in coal No. 5 a t  Eldoraclo, Illinois. Only one "horse- 
back') or clay slip has been encounterecl i n  this mine, this being about two feet 
thick ancl trending in a northwest-southeast direction. The floor is  fire clay. 

I?zgrnin Coal Co. 

N E . X X E . M ~ ~ C . ~ ~ , T . ~ S . , R . ~ E .  

The coal is  3 feet 10  inches to 4 fect thick and is quite uniform in appear- 
ance throughout. The lower 6 inches is somewhat more compact and lustrous 
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than the upper part of the bed. I n  a few places in the mine there is a clay seam 
a fraction of an inch thick about 1 foot from the floor. What sulphnr there is 
occurs in narrow streaks and is not of great importance. The roof of this coal 
bed i u  gray shale, and the floor fire clay. The correlation of the coal with the 
I-Iarrisburg (No. 5) coal is open to some question. 

COAL BETWEEN COALS NO. 5 SND NO. 6 

I n  a few of the drill holes located in the west part of Williamson 
County where the interval between coals No. 5 and No. 6 is 75 to 100 
feet a thin bed of coal lies 25 to 30 feet below coal No. 6. East- 
ward in Saline Coulity this thin bed has a widespread distribution 
but tends to be 15 to 30 feet lower in the section. The bed is overlain 
by more or less arenaceous shale, but apparently never by black shale, 
as commonly found above coal No. 5 ;  for this and other reasons i t  
seems improbable that the coal lying 40 to 50 feet below coal No. 6 
in the west side of the district and correlated as coal No. 5 is, rather, 
the t.hickened representative of this intermediate bed, as has been 
suggested.1 This bed of coal has at present PO economic value. 

COAL No. 6 

ECONOMIC IMPORTANCIS 

The entire output of coal from Frank1.ir- and Jefferson counties 
and nearly all that of Williamson County is obtained from coal No. 6 
(Herrin or Belleville). Within the district this most important Illi- 
nois coal bed attains the remarkable thickness for Illinois coal of 13 
to 14 feet. Bemuse conditions are suitable for the recovery of the 
coal on a large scale, many of the largest mincs of the State are located 
in this area. 

DEPTH, DISTRIBUTION, AND THICKNESS 

North from its line of outcrop coal No. 6 is known to lie at depths 
below the surface varying to a maximum of 930 feet in Jefferson 
County. The depth increases northward becalm the coal dips in that 
direction (see structure ;map, Plate V ) ,  but other variations in depth 
arise from surface irregularities. The altitude of the coal varies from 
about 500 feet above sea level to more than 350 feet below sea level. 
As the surface is known to reach an altitude of at  least 700 feet in 
places, and is especially high on the west side of Franklin and Jeffer- 
boll counties, the depth of the coal probably locally exceeds 1,000 feet. 
The deepest mine in the district, that at  J"ount Vernon, Jefferson 
County, extends 850 feet below the surface. 

ICady, G. H., Geology West Frankfort quadrangle : Ill. State Geol. Survey 
Bull. 16,  p. 262, 1910. 
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There is no reason for doubting that coal No. 6 is widespread 
north of its outcrop. Exploration has barely reached the east half 
of Jefferson County, but such drilling as ha3 been done in that part 
of the district has encountered the coal. 

The average thickness of coal No. 6 in the Herrin quadrangle as 
estimated by Shaw and Savage is 9 feet 5 inches in 130 drill holes. 
I n  the West Frankfort quadrangle the average of 150 measurements 
of the coal is about 9 feet. Within these areas the coal varies in thick- 
ness from rarely less than 4 feet to 14 feet. The average for the en- 
tire district, by planimeter measurement is 6.521 feet. 

The distribution of thickness over the entire district is shown in 
Plate IV. A line is drawn separating the coal commonly more than 
8 feet thick from that commonly less than 8 feet thick. Other lines 
separate coal more than 10 feet from that leas than 10, and that more 
than 5 feet from that less than 5 feet. The lines are not drawn with 
precision and do not absolutely separate the occurrences of thin or 
thick coal, but they are approximately correct. I n  addition to the 
lines ghowing the thickness of the coal, wherever there have been 
measurements made of the coal that are not of a confidential nature, 
these measurements are also shown. Several measurements in a sin- 
gle mine may be indicated. 

From a study of Plate I V  described above several facts in regard 
to the distribution of thicknesses are evident. The thickest coal is 
located in detached areas lying parallel to and near the west border of 
the district. As the Duquoin anticline extent& north and south along 
the east side of District VII  in Perry County the areas of thick coal, 
therefore, lie near the anticline in more or less elongated regions ex- 
tending in a direction parallel with the fold. The coal becomes thin- 
ner toward the east and near the southeast corner of the district is an 
area in which the thickness rarely exceeds 5 feet. 

Upon Plate I V  also are shown in red f igres  the interval between 
coals No. 5 and No. 6. By reference to the plate the reader will see 
that the interval between the two beds is commonly least where the 
upper coal is thickest, and where the coal becomes thinner in the 
southeast part of the district the interval between the two coals be- 
comes greater. It is suggested that possibly !he distribution of thick- 
ness is casually related to variations i n  interval between the two coals. 

If ,  as was probable, the surface of the lower coal was originally 
approximately flat lying, the necessity of assuming the existence of 
an uneven floor upon which the upper cod accumulated seems un- 
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avoidable in view of the differences in interval between the two coal 
beds. Whether this difference in  interval 1s due to erosion of the 
strata overlying coal No. 5 prior to the deposition of coal No. 6, or 
whether it is due to non-deposition is not ki~own. The floor of such 
a basin as is believed to exist was 50 to 75 feet lower along the west 
side of the district than the surface upon which the coal accumulated 
in the east part of the area; yet in view of the great amount of shrink- 
age to which peat is subject upon consolidatjon into bituminous coal, 
it  is not improbable that the irregularities became entirely obscured 
before the end of the period of peat formation, and that a flat-lying 
surf ace underlain by peat extended over this entire area. The thick- 
est coal should, therefore, be found where originally had been the 
deepest parts of the basin, and this in general seems to be the case. 
In the series of diagrams on Plate VI is shown graphically the con- 
ditions of accumulation of coal No. 6 as outlined in the preceding 
paragraph. 

The differential shrinkage of the thick and thin coal deposited 
within and without the basin respectively have much to do appar- 
ently with the position of the "blue band ' Kthin  the coal bed itself, 
and with the stratigraphy of the lower part, at least, of the &IcLeans- 
boro formation. 

GENERAL DESCRIPTION 

The following description of the coal from the Bturphysboro-Her- 
rin folio is generally applicable to the district : 

The coal is shining black, commonly banded, and on close inspection appears 
laminated with alternating bright and dull lines. A "blne band,') or dirt band, 
found almost everywhere 18 to 30 inches above the floor, generally consists of 
bone or shdy  coal or of gray shale. I t s  thickness varies from one-half to 2% 
inches with an average of about 1% inches. 

A clean persistent parting of mother coal lies 14 to 24 inches below the top 
of the bed and a second parting generally appears 5 to 8 inches down. Above 
the upper parting the coal is in layers 3 to 6 inches thick, with partings of mother 
coal between them. Local lenses of mother coal, 6 inches to 5 feet in  length 
and 1 to 4 inches thick, are common in  the upper third of the bed. Small pyrite 
lenses and streaks of bone, a few inches to a foot or more in  length and one- 
fonrth to 1 inch in  thickness are found here and there in  the middle portion of 
the bed a short distance above the "blue band. ' ) I n  the middle and lower parts 
of the bed the lamination is less distinct but the bedding is still evident. 

Figures 5 and 6 are underground flash lights of coal No. 6 show- 
ing the bed where i t  attains an unusual thickness of 13 and 14 feet. 
The "blue band" is plainly shown in the photographs about 3 feet 
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from the floor. This is somewhat higher than is comnion. The roof 
in the mine is the top coal. 

There follows a nuniber of measured sections of coal No. 6 made 
by inembers of the Survey and of the Cooperative Mining Ilivestiga- 

FIG. 5.-Coal NO. 6 in i ts  unusual thickness of about 13 feet  near Christopher 
(courtesy of Purity Coal Co.) 

tiom which show the character of the coal froin mine to niiiie in con- 
siderable detail. Some of the sections are shown graplzically in fig- 
ures 7 and 8, and will be given in detail be!ow. Soine sections given 
in detail below are  not shown in the figui-ex; these are either from 
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the  Murphysboro-Herrin folio or are drawn from measured sections 
presented in U. S. Bureau of Mines Bulletin 22, part 2. 

LEGEND 

FEET 1-1 

Charcoal 

FIG. 7.-Graphic sections of coal No. 6 in Franklin Connty. 
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FIG. 8.-Graphic sections of coal No. 6 in Williamson County. 
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TABLE 6.-Nines i n  Fran7clin and Williamson counties a t  zc7ziclz measured sections 
of coal No. 6 were made 

1 n m b e r o f  
Company 

Fmn7din County- 

1 (Old Nor th)  
11 

Sesser 
1 (Leiter)  
1 ( E a s t )  

(3iitchell or  Nor th)  
1 

H a r t  -Williams 

Mine /U sections -- 

Christopher Coal Mining Co. . . . . . . . . . . . . 
Brazil  Block Coal Co. . . . . . . . . . . . . . . . . . . 
Sesser Coal Co. . . . . . . . . . . . . . . . . . . . . . . . . 
Bell & Zoller Coal Co. . . . . . . . . . . . . . . . . . . 
United Coal Mining Co. . . . . . . . . . . . . . . . . 
Frankl in  Coal & Coke Co. . . . . . . . . . . . . . . 
W. P. Rend Collieries Co. . . . . . . . . . . . . . . 
Hart-Will iams Coal Co. . . . . . . . . . . . . . . . . 

Willianzson County- 1 i 

1 

Chicago & Herr in  Coal Co. . . . . . . . . . . . . . . 
Seranton & B i g  Muddy Coal Mining Co. . . 
Pi t t sbnrg  & B i g  Muddy Coal Co. . . . . . . . . 
Collsolidated Coal Co. . . . . . . . . . . . . . . . . . . 
Sunnysicle Coal Co. . . . . . . . . . . . . . . . . . . . . 
Rrinkley Miles Co. (s tr ipping a t  Spiller- 

town) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Brinkley Miles Co. (s tr ipping a t  Marion) . 
H a f e r  Washed Coal Co.. . . . . . . . . . . . . . . . . . 
B i g  Muddy Coal & Iron Co. . . . . . . . . . . . . . 
Chicago & Carterville Coal Co. . . . . . . . . . . 
Carterville & Herr in  Coal Co. . . . . . . . . . . . 
Johnston City Coal Co. . . . . . . . . . . . . . . . . . 
Peabody Coal Co. . . . . . . . . . . . . . . . . . . . 

N.R. 
1 
2 

Lake  Creek 
1 

3 
8 

( ( A ' '  

Jeffrey 
1 (West)  

3 

CHRISTOPHER COAL &IINING CO., MINE NO. 1 (OLD NORTH): CHRISTOPHER 
Section 1 Thickness 

F t .  in. 
Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 6 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3 
"Blue band"  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  3 
Bottom coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 

- - 
10 1 

Section 2-lsi sout7z right off 557% west sowth 

Top coal (reported)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 4 . . 
Middle coal- 

Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 8 
Shale .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  % 
Coal .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  7 

' ' Blue band,  ' ' shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . % 
Bottom coal .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . , . . . 2 . . 

- - 
11 4% 
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BRAZIL BLOCK COAL CO., MINE NO. 11, WEST FRANKFORT 

3d  o f  1st north entry o f  east 
Thickness 

Pt. in.  
Top coal, soft, contains wlphur balls.. . . . . . . . . . . . . . . . . . . . . . .  1 10 
Middle coal, contains sulphur balls.. . . . . . . . . . . . . . . . . . . . . . . . .  5 * 8 
"Blue hand)'  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  % 
Bottom coal, contains sulpbur balls. . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 

- - 
9 8% 

SESSER COAL GO., SESSER 

Section 1-1st east, north, east entry 
(See figure 7 ,  No. 1 )  Thickness 

F t ,  in.  
Top coal (concealed) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 
Middle coal, hard, bright. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 G 

" E k e  band, ) ' grayish-brown shale.. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 94 
Bottom coal, similar to middle bed, harder and dirtier. . . . . . . . .  2 5 - - 

8 ?h 

Section 2-Entry neay room 22, 3d east, north, east entry 

Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '7 

The miclclle bed of section 1 shows a few dirt streaks and a number of mother- 
coal bands, some one-half inch thick. Bands of glance coal u p  to 2 inches thick 
are scattered through the bench. Mother coal is found in i~regular  lenses. There 
is some sulphur in bands and in vertical streaks. The coal in section 2 is about 
50 per cent glance coal and contains considerable mother coal. The bench is inter- 
laced by a mixture of sulphur and calcite. The coal is very hard and brittle, ring- 
ing under the hammer. 

BELL & ZOLLER COAL CO., MINE NO. 1 (LEITER), ZEIGLER 

Section I-Room 4 ofS 3d lef t  ofS 6 th  west entry 
Thickness 

Ft .  in. 
Top coal, clean and bright. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . . 
Middle coal, clean and bright.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 . . 
' ' Bl~xe band, ' ) dirt, bony. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2% 
Bottom coal, clean and bright. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 10% 

- - 
11 1 

Seclion d-Pace, 1st  lef t  0.f 8 th  west e~ztry south 

Top coal, clean and bright.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 10 
Middle coal, clean ancl bright.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 7 
' ' Blne band, ) ' dirt, bony. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1% 
Bottom coal, bright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 - - 

9 73h 
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Section 3-Room 12 C sovth, 8 th  west, 1st  left entry 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T'op coal (reported) 5 
Middle coal; similar to other sections; contains snlpliur balls of 

irregular occurrence ................................... 7 
"Blue band," almost clay, bluish gray to brown. . . . . . . . . . . . . . . .  
Bottom coal, contains sulphur balls.. . . . . . . . . . . . . . . . . . . . . . . . .  3 

Section 4-Room 1 o f  1st right o f  1st east north 

Top coal (reported) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
' ' Blue band, ' ' blackish shale. ................................ 
Bottom coal .............................................. 4 

- 
13 

Section 5-Face, dd right entry off 4 th  east 
(See figure 7, No. 2) Thickn 

Ft. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Top coal (reported) 2 

Middle coal .............................................. 5 
"Bl~le band," very carbonaceous shale, nearly a bony coal; 

. . . . . . . . .  stringers of glance are scattered through the band 
Bottom coal, clean and bright; mother-coal bands are scattered 

.......................................... through bed 2 
- 

PO 

CSS 

in. 
6 

The middle bench of coal No. 6 in section 4 is a hard, bright coal. Large 
lenses of glance coal up to 2 inches thick are scattered through a matrix of dull 
coal. Lenses and bands are generally one-fourth inch thick; the amount of glance 
coal is about 30 per cent. The coal is blocky and very brittle. Bands of mother 
coal are scattered through the bed. Some of the lenses are one-half inch thick, 
but most are one-fourth to a knife edge in thickness. 8ome calcite is scattered 
through the bench. 

The middle bench in section 5 is generally similar to that of the previous 
section, except that i t  contains more mother coal in lenses usually 1 inch thick. 
Glance coal is in smaller amount and in smaller masses; bands vary up to one- 
half inch in thickness. Lenses of bone coal are also found. 

UNITED COAL MINING CO., MINE NO. 1 (EAST), NEAR CHRISTOPHER 
Section 1-Face, 6 th  southeast entry 

Thickness 
Middle coal- Ft. in. 

Coal, clean, bright.. ................................... 5 7 
Clay band ............................................. 1 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

"Blue band,'' ''slate". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Bottom coal .............................................. 1 9 

- - 
8 0 



ECONOMIC GEOLOGY 

Sect ion 9-Face, 6 t h  nor thwest  en t r y  

................................ Middle coal, clean, bright.. 3 
....................... . . . . . . . . . . . .  " Blue band,') dirt, bony. 

.................................. Bottom coal, clean, bright 1 
- 

7 

Sect ion 3-R00m 10, of 4 t h  rig7zt 

(See figure 7, No. 3)  

Middle coal, laminated with many dirt bands and some sulphur; 
....................... coal bright with glance streaks.. 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( ' Blne band, ' ' gray shale 
. . . . . . . . . . . . . . . . . . . . . . . .  Bottom coal, harder, cleaner, brittle. 2 

7 

FRAXKLIN COAL & COKE CO., MINE NO. 1 (MITCHELL OR NORTH), ROYALTON 

Sect ion I-Face, r o o m  8 o n  1 s t  south of Zd west, south. en t r y  
(See figure 7, No. 4) 

Thickness 
Tt. i n .  

Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6 
Niddle coal- 

Coal, clean, bright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3% 
Mother coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  % 
Coal, clean, bright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bone. % 
Coal, dirty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  % 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bone. l/a 
Coal, fairly clean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11% 
Pyrite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l/s 
Coal, dirt streaked . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 4L 
Mother coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  % 
Coal, clean, bright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 1/2 
Xother coal ..................................... .: . . .  % 
Coal, fairly clean and bright.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  11% 
Bone and gray shale.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1% 
Coal, clean, bright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3% 

" Blue band, ) ) gray shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Bottom coal, hard, bony.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 10 ?h - - 

10 3% 

Sect4on 2-Face, r o o m  o n  dd sou th  of m a i n  east en t r y  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Top coal (not measured). 
Middle coal- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, clean, bright 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bone. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Goal, clean, bright 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bone. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, fairly clean 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mother coal 
Coal, fairly clean, banded, dull.. . . . . . . . . . . . . . . . . . . . . . . . . .  

" Blue band, " gray shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bottom coal- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, dull 
Coal, very clean, bright. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

- 
Total thickness exclusive of top coal.. . . . . . . . . . . . . . . .  6 

Section 3-Roonz 9 o;f bac7c air shaft  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Top coal (not measured). 
Midclle coal- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, fairly clean 
Bone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal, fairly clean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Mother coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal, clean, bright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, bony, d ~ d ,  hard. 
Bone and shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal, clean, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

" Blue band, ' ' bone and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bottom coal, clean, bright. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

- 
6 

Section 4-Room 4 iw, m.ain air entry 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Top coal (reported) 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Middle coal, bright, hard.. 5 

"Blue band,') brownish-gray shale.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bottom coal, contains n~unber of black jack and snlphur bands.. 1 - 

9 

The middle bench of section 4 contains glance coal in bands up to one-half 
inch in thickness and amounting to 25 per cent of the bed. The impurities in 
the bed are a little black clay and a few sulphur bancis. Calcite is found along 
the glance coal in small amounts. 

W. P. REND COLLIERIES GO., MIKE NO. 1, NEAR REND 

Section 1-Face, 1s t  nor t lwes t  entry 
Thickness 

F t  . in. 
Top coal (not measured) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Mi cldle coal- 

Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay band, blue % 

Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
C1a.y band, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal. 
Sulphur band . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal. 
( ( Blue band, ' ' clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bottom coal- 

Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dirt, blue 

Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
- 

. . . . . . . . . . . . . . . . . . . . . . . . .  Total, exclusive of top coal. 6 

Sectio?z d-Pace, 5t72 sovthwest entry 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Top coal (not meas~u'ed). 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( ' Blue band, ) ) blue dirt. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bottom coal 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total, exclusive of top coal. 7 

Xection 3-Face, main east wir course, one-hcclf mile from shaft 

(See figwe 7 ,  No. 5) 
Thickness 

Ft. in. 
Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 
Middle coal- 

Coal, very hard, bright; large amount of glance coal and 
calcite (' ' 6-inch bench ) )) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1 
' ( Blue band, ' grayish-brown shale, little carbon scattered 

through it . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Bottom coal, very hard, dirtier than other benches.. . . . . . . . . . .  1 9 - - 

10 0 

The lower part of the middle coal in section 3 is dirtier and harder than the 
' ( 6-inch benchJ ) and contains a consiclerable number of dirt, snlphur, and mother- 
coal bands distribnted throngh the bed both vertically and horizontally. The coal 
is bright, but slightly dnller than the bed above. Bands of glance as  thick as 
one-quarter of an inch are scattered through the bench. The coal becomes dirtier 
toward the '(blue band.)) ' (Cat  faces" also occur. The dirt in  the bottom coal is 
in  brownish hands and has a number of snlphuu streaks scattered through it. 

HART-WILLIAMS COAL CO., NEW MINE, NEAR BENTOhT 

Section 1-Room 657% off soutliwest entry 
Thickness 

Pt .  in. 
Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 
Middle coal- 

Coal, some small sulphur streaks. . . . . . . . . . . . . . . . . . . . . . . .  4 10  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dirt band, blue 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, clean, bright 

' ( Blue band, ' ' sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bottom coal, clean bright.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 - 

8 

Section $-Face, main east entry 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Top coal 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Middle coal, clean, bright.. 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' ' Blue band, ' ' sulphur 
Bottom coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

- 
7 

Section 3-R00m 1 off 4 th  northeast entry 

(See figure 7, No. 6) 

Top coa.1, hard and bright, calcite along cleavage, cleat stron.gly 
developed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 

Middle coal, hard, bright, few tarry bands, pyrite balls, sulphur 
streaks, ' ' cat faces, ' ' few dirt bands. . . . . . . . . . . . . . . . . . . .  5 . . 

" Blue band ' ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1% 
Bottom coal, bright, hard, brittle.. . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 

- - 
8 2% 

CHICAGO & HERRIN COAL CO., NEAR HERRIN 

Room 9 off southeast entry main south entry, 1,500 feet south and: 900 feet 
east of shaft  

Thickness 
Ft. in.  

Top coal ................................................ 1 7 
Middle coal, clean ........................................ 5 1 
"Blue band" .............................................. 94 
Bottom coal .............................................. 1 6 

- - 
8 2.96 

SCRANTON & BIG MUDDY COAL CO., M I N E  NO. 1, NEAR MARION 

Cross cut, 200 feet west o f  shaft  between 1st  and bd entries 
(See figure 8, No. 1 )  

Thickness 
Ft. in. 

Top and middle coal, clean ................................ 6 1 
. . . . . . . . . . . . . . . . . . . . . . . . . .  ' ' Blue band, ' ' hard, slate, sulphur. 1 

Bottom coal .............................................. 1 6 
- - 

7 8 
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PITTSBURG & BIG MUDDY COAL CO., MINE KO. 2, PITTSBURG 

Wall of entry, l a 5  feet west and 140 feet south of shaft  

Thickness 
Ft.  in. 

Top and middle coal, bands of sulphurous clay.. . . . . . . . . . . . . .  5 11y.2 
"Blue band" .............................................. 1 
Bottom coal, bands of sulphurous clay.. . . . . . . . . . . . . . . . . . . . . . . .  9% - - 

6 10 

CONSOLIDATED COAL CO., LAKE CREEK MINE, NEAR JOHNSTON CITY 

Main entry, 55 feet from shaft 
Thickness 

Ft.  in. 
Top and middle coal- 

Coal, bony, l/z to 1 inch thick.. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 10 

"Blue band, ' ' $ to 1 inch thick. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Bottom coal .............................................. 2 1 - - 

8 1 

SUNNYSIDE COAL CO., MINE NO. 1, NEAR HERRIN 

Room 6 o f  9th south entry o f  main west entry, west side of mine 
Thickness 

Ft.  in. 
Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 
Middle coal, streak of bone 3 to 4 inches thick occurs throughout 

the mine a few inches above ' 'blue band ) ) . . . . . . . . . . . . . . . .  4 10 
"Blue band" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  % 
Bottom coal .............................................. 2 6 - - 

9 % 

BRINKLEY MILES CO,, STRIPPING NEAR SPILLERTOWN 

SE .  1 /4  S W .  1/4  see. 6 ,  l'. 9 S., R .  3 E. 
Thickness 

Pt.  in. 
Top coal, soft ............................................ 1 6 
Middle coal .............................................. 4 11 
' ' Blue band, ' ' % to 1 inch thick. ............................. 1 
Bottom coal .............................................. 2 . . - - 

8 6 
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BRINKLEY MILES CO., STRIPPING XESR &$R.I$RION 

S e c . 1 2 , T . 9 S . , R . 2 E .  

(See figure S ,  No. 2)  Thickness 
P t .  in. 

Top coal ................................................ 2 . . 
Mother coal parting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2 
Bottom coal .............................................. 2 1 

HAFER WASHED COAL CO., MINE NO. 3, NEAR CARTERVILLE 

Sectiofi 1-Shaft bottom 
Thickness 

P t .  in.  
Top coal, bright, not very hard, little calcite, cleat well de- 

veloped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9% 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2 
( ( Blue band ' ) . . ............................................ l/s 
Bottom coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . - - 

6 11 % 

Section 2-Face, 3d easl entry on south side 

Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Middle coal, bright, fairly clean, calcite along cleavage planes, 

. .  sulphur balls, ' ' cat faces, ' ' numerous black jack streaks. 5 
"Blue band" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bottom coal, harder than middle coal, bright, numerous dirt 

bands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
- 
7 

Section 3-4th west entry on south side 

Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Middle coal, bright, hard, clean, some calcite.. ............... 5 
( ( Blue band ' ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bottom coal .............................................. 2 

Seciion 4-R00m 33  off Gd east entry o n  south side 

Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Section 5-Room 3 3  o f  kd east entry on south side 

Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Middle coal 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "Blue band" 1 
.............................................. Bottom coal 2 

- 
6 
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BIG MUDDY COAL & IRON CO., MINE NO. 8, NEAR CLIFFORD 

Sect ion 1-Sou-11~ side of mine  

(See figure 8, No. 3 )  
Thickness 

P t .  in. 
Top coal, very bright, niueh glance but little dull coal.. ....... 1 6 

Nicldle coal, bright, fairly hard, considerable glance coal, some 
dirt and sulphur bancla, little calcite. . . . . . . . . . . . . . . . . . . . .  5 . . 

"Blue band" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Bottom coal, slightly dirtier ant1 harder.. . . . . . . . . . . . . . . . . . . . .  2 . . 

- - 
S 7 

Sect ion %-Room 72 off 4 t h  .rzorthwest en t ry  o n  nor th  side 

Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 
Middle coal, bright (similar to section 1). . . . . . . . . . . . . . . . . . . .  5 6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "Blue band7 '  % 
Bottom coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 10 

- - 
8 7% 

Sect ion 3-Room 1 3  off 4 t h  southeast en t ry  

Top coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . . 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 5 
"Blue band" .............................................. 1 l,4~ 
Bottom coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 11 

- - 
10 5% 

Sect ion 4-Cross cut  opposite room I o f l  2?d nor th  o n  west  side 

Top coal, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . . 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 10 
' ( Blue band, ' ) gray shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Bottom coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 10 - - 

8 8% 

CHICAGO & CARTERVILLE COAL CO., MINE "A," NEAR HERRIN 

S e c t i o ? ~  I-Room o f  3d sou th  en t ry  off 5 t h  enst o n  ? ~ o r t l ~  side 

(See figure 8, No. 4) 
Thickness 

P t .  in. 
Top and middle coals, blocky, bright, very little dirt, small 

amount calcite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 . . 
:'Rlne band," gray shale.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Bottom coal, clean, brittle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 - - 

8 10 
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Section %--Room 3 o f  2dd north o f  4th east entry on north side 

............................................ Top coal, soft  2 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Middle coal 4 9 

( 'Blne band, ' ' 1 to 2 inches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Bottom coal 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

CARTERVILLE & HERRIN COAL GO., JEFFREY MINE, NEAR HERRIN 

Section 1-Room 3 o f  f t h  east 
Thickness 

Pt. in. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C o a l . .  1 . . 

Clay band, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Y2 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Clay band, white . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 2 
Clay band, blue ............................................ 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal. 10 
Clag band, blue ............................................ % 
C<fial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Clay band, white . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

.................................................... Coal. 2 . . 

Section %-Room 5 o f  1st west 

(See figure 8, No. 5 )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Top coal, soft 2 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
"Blue band" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bottom coal .............................................. 2 

Section I-Room 2 o f f  lot72 soat72 entry o f  southeast entry 

Thickness 
Pt. in. 

Top coal (not measured). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4% 
' ' Blue band ' ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?h 
Bottom coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . . - - 

6 5 
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Section 9-Face, Jd  northwest entry 

................................... Top coal (not measured).. 
Middle coal- 

Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 

( ' B l ~ e  band, ' ) clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.............................................. Bottom coal 1 

Section 3-Face, 10th  south entry off main west entry 

(See figure 5, No. 6)  

Mlclclle coal .............................................. 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' ' Blne band, ' ' clay 

.............................................. Bottom coal 2 - 
7 

Section 4 

Top coal ................................................. 1 
. . . . . . . . . . . . . . . . . . . . .  Middle coal, clean, brighter than nsual.. 5 

"Blue band" .............................................. 
.................................. Bottom coal, hard, clean 1 

- 
8 

PEABODY COAL CO., MINE NO. 3, NEAR MARION 

Section 1-Room 19, 5 th  south off 1st west ewtry on north side 

Thickness 
Pt. in. 

Top coal ................................................. 1 7 
Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "Blue band)' 3 
Bottom coal ............................................. 2 . . 

- - 
8 9 % 

Section 9-Face, southwest entry 

..................................... Top coal (not measured) 
Middle coal- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal, clean, bright.. 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay band 

Coal ................................................. 1 
' ( Blne band, ' ) clay ......................................... 

.............................................. Bottom coal 2 

Total, exclusive of top coal.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 



Middle coal- 
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Section 3-36! southwest entry 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coal 
Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

' ' Blue band, ' ' shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bottom coal 2 

Section 4-1st north entry on east side of mine 

Middle coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sulphur 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "Blne band," shale 
Bottom coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

- 
7 

The general characteristics and the position of the "blue band" 
(fig. 9) have been indieated. This bedded impurity in coal No. 6 is 

F1c.9.-Photo of "blne band", a characteristic feature in the lower part of 
coal No. 6. 

the most common criterion of identification of the coal from point to 
point within the Illinois coal basin. It is conspicnously uniform in 
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its position in the lower part of the bed) and it  possesses widespread 
similarity in thickness and lithologic character . 

At the risk of repeating some of the data included in the sections 
of the coal given 011 preceding pages. table 7 is; introduced to show the 
various positions and thicknesses of the "blur: band" in many of the 
mines and in some of the drill holes of the area . Where it is available. 
data in regard to the thickness of the upper bench of coal is shown 
in the tabulation . 
TABLE 7.-Thicknesses of the Tower. h d d l e .  and zcpper benches. and of the  " blue 

b a n d ' )  of coal N o  . 6. as measured in mines and o n  diamond-driU cores 

Mine o r  location of drill hole 

Sesser Coal Co . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Christopher Coal Mining Co., No . 1 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Benton Coal Co . . . . . . . . . . . . . . . . .  
Brazil Block Coal Co., No . 11 . . . . .  
Hart-Williams C . Co . . . . . . . . . . . . .  

Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bell & Zoller C . Co . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TV . P . Rend Coll . Co., No . 1 . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Franklin C . & C . Co., No . 1 ....... 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  

United Coal Mining Co., No . 1 . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do ........................... 

Chicago & Herrin C . Co . . . . . . . . . .  
Scranton & Big Muddy C . M . Co . . .  

I n c h e s  

1% 
1% 
2 
3 

% 
1% 

?4 
1% 

?4 
1% 
1 
2 

2% 
1% 
1 
% 

2 

1% 
1 
1 
1 
1% 
2 

1% 
2 
2 
2% 
4 
2% 
% 
% 

1 

Middle 
Middle and 
bench upper  

bench 

l n c h e :  

8 2 
66 
36% 
6 3 
63% 
94 
6 8 
63 
68 
6 0 
62 
72 
7 2 
ti 7 
67 
3 3 
6 0 
84 
57% 
7 2 
8 0 
4 8 y ~  
57 1/s 
59 
58 94. 
6 4 
58 
7 1 
6 2 
6 0 
6 1  
.... 

I n c h e s  

... 

. . .  

. . .  

... 

.. .  

. . . .  

. . .  

. . . .  

.... 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

.... 

.... 

.... 

.... 

. . . .  

. . . .  

.... 

.... 

.... 

.... 

. . . .  

.... 

.. . .  

.... 

.... 
7 3 

Upper 
bench 

I n c h e s  

.... 

.... 
22% 
30 
48 
24 
2 2 
.... 
14 
21  
14 
.... 
24 
2 2 
.... 
.... 
.... 
.... 
.... 
.... 
18 
.... 
42 
.... 
.... 
3 0 
18 
. ... 
.... 
.... 
19 
.... 

Total 

I n c h e s  

106%+ 

96% 
83 

121 
136% 
140% 
116% 

83+ 
103 

98% 
93 

108% 
133 
115% 
1 1 6 f  

86% 
95 

131% 

78% 
91% 

120 
72 

123% 

81% 
83 

119 
99% 
96+ 

87% 
89 

98% 
92 



66 co BL MINING IXVESTIGATIONS 

TABLE 7.-Thicknesses of t7ze lower. middle. and upper  be1zc7zes. and of t h e  " blue 
band " of coat N o  . 6. as  measured in rln. ines  and o n  diamond-drill  cores- 

Mine or location of drill hole 

Pit tsburg & Big Mnddy C . Co . . . . . .  
Coasolidated C . Co., Lake Creek . . . .  
Sunnyside Coal Co . . . . . . . . . . . . . . . .  
Brinkley Miles . . . . . . . . . . . . . . . . . . .  

Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carterville & Herrin C . Co., Jeffrey . 
Johnston City C . Co . . . . . . . . . . . . . . .  

Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Peabody Coal Co . No . 3 . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do ............................ 

Chicago & Carterville C . Co., ( ' A  " . . 
Do ............................ 
Do ............................ 
Do ............................ 

Big Muddy Coal & I ron  Co., No . 8 . 
Do ............................ 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Chicago & Big Muddy Coal & Coke 
. . . . . . . . . . . . . . . . . . . . .  Co., No . 1 

Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  Hafer  Washed Coal Co., K O  3 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 7.-1711icknesses of the  Zozuer, nziddle, and zhpper benckes, and of the  " b l u e  
band" of coal No .  6 ,  as measured i n  mines a ~ z d  o n  diamond-drill  cores- 

Concluded 

T. 5 S., R. 2 E. 
See. 2 (SE. cor). . . . . . . . . . . . . . . . .  
See. 12 . . . . . . . . . . . . . . . . . . . . . . . .  
See. 15 (SE. % SE. %).  . . . . . . . . .  
Sec. 23 (SE. 1/4 SE. lh) .  . . . . . . . .  
See. 27 (NW. 1/4 NW. %).  . . . . . . .  

T. 5 S., R. 1 E. 
. . . . . . . .  See. 24 (NE. SW. 1 / 4 ) .  

T. 6 S., R. 2 E. 
. . . . . . . .  See. 19 (NE. 1/4 SE. %) .  
. . . . . . . .  Sec. 30 (BE. 1/4 SW. % ) .  
. . . . . . .  See. 33 (SW. 1/4 NW. %).  

T. 6 S., R. 3 E. 
. . . . . . .  Sec. 21 (NE. 1/4 NE. 34). 

T. 7 S. R. 3 E. 
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. . . . . . . . .  Sec. 4 (SE. 1/4 NW. % ) .  
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. . . . . . . . .  See. 5 (NW. 34 BE. %).  

Sec. 8 (NW. cor.) . . . . . . . . . . . . . . .  
Sec. 8 (SW. cor.) . . . . . . . . . . . . . . . .  
Sec. 10 (SE. 1/4 SW. %).  . . . . . . . .  

T. 7 S., R. 3 E. 
. . . . . . . . . . . . . . . . . . . . . . . . .  Sec. 8 
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THICKNESS O F  LOWER BENCH O F  COAL NO. 6 

The commoiily greater thickness of the lower bcmh of coal No. 6 
in the area of thicker coal on the west side of the district, if it is of 
general occurrence, is due probably to the nore rapid accumulation 
of coal in the basin already described as compared with areas outside 
of the basin. Observations are too restricted and the results of drill- 
ing, especially if a core is not available, are t , ~ o  uncertain in regard to 
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this minor detail to justify reliable generalizations for the entire dis- 
trict. 

IRREGULARITIES IN CONTINUITY OF COAL NO. 6 

Introductory stutenzent.-The irregularities in the continuity of 
the bed due to deposition, erosion, or movement are not uncommon, 
but are not sufficiently large in many of the mines to hinder mining 
to a great extent. The most common irregularities are "rolls" found 
both in the roof and floor. "Slips" are possibly nearly as common 

Scale in feet 

FIG. 10.-Diagrammatic illustration of a roll bearing N. 55" E., room 3, third 
east off north entry, mine No. 3, Hafer Washed Coal Co. 

Scale in feet 
I I I I I I I  

0 2 4 6 8 1012 

FIG. 11.-~iagramrnatic illustration of a roll bearing N. 50" E., second east 
off sixth north, 1,500 feet east of shaft, mine No. 1, TV. P. Rend Collieries Co. 

as the rolls. I n  many of the mines are small folds or flexures; in some 
mines the bed has been displaced by faulting, a subject to be discussed 
under " Regional structure. " 

Rolls.-The rolls found in the roof of coal No. 6 are the result of 
the deposition of shale similar to that composing the roof in relatively 
small depressions in the surface of the coal. In places the depressions 
extend through the top bench so that the shale in the roll rests upon 
the middle bench. Such a deep roll is illustrated by the accompany- 
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ing sketch (fig. 10)  made in mine No. 3, by Hafer Washed Coal Co., 
by figure 11 drawn in mine No. I, W. P. Rend Collieries Co., by fig- 
ures 12, a and b ,  drawn in the Jeffrey mine, Carterville & Herrin 
Coal Co. 

Rolls may lie within the coal bed. In such cases the deposition 
of shale apparently began in depressions in the surface of the peat 

b 
Scale in feet 

r l l I I 1  
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FIG. 12.-Diagrammatic illustrations of rolls in  Jeffrey mine, Carterville & 
Herrin Coal Co. 

a. Roll resulting from pressure exerted from above. 
6. Roll due original deposition. 

before peat accumulation had generally ceased and later 
became covered with peat either washed in from the sides or 

the shale 
deposited 

from vegetable growth in place. A sketch (fig. 13) was made in the 
mine of the Johnston City Coal Co., and illustrates the conditions just 
described. A gray shale lens up to 2 feet in thickness lies about three- 
quarters of the way to the top of the bed. The lens has a length of 
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about 200 feet. Other bodies of shale may he very compact and rela- 
tively thick as shown in figure 14 sketched in the Jeffrey mine. Such 
a body of shale, inclosed in the coal and appa7:ently entirely detached 
from the roof shale above the coal, has little cohesion to the overlying 
material and is very likely to fall. Figure 11 is illustrative of condi- 
tions common to the rolls, the clay extending as a lens into the coal 
bed but not entirely detached from the roof. It is believed that all 
rolls observed in District VI  are the result of original irregularities 

Scale in feet 
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FIG. 13.-Diagrammatic illustraDion of s clay lens 300 feet east of the shaft 
of mine No. 1 (West), Johnston City Coal Go. 

Scale in feet 

0 1 2 3 4  

FIG. 14.-Diagrammatic i l lust~ation of a clay lens in the roof of coal No. 6, 
Jeffrey mine, Carterville Ss Herrin Coal Co. 

in deposition and not to subsequent forcing nf the shale or clay into 
the coal. 

IYregala.rities in  the floor, commonly also called ( ( rolls, ) ) are 
thought to represent original unevennesses of the surface upon which 
the coal was laid down. Figure 15, an interpretative sketch of a floor 
roll in the Sesser mine, is thought to be indicative of the condition 
commonly existing where such rolls are found. However, the pro- 
truding rock is not always found to be linieetone; other rock is sim- 
ilarly effective. 



ECONOMIC GEOLOGY 71 

Slips.-' ' Slips ) ' are commonly associatxl with rolls. Several of 
the figures already discussed and also figures 1 6  and 17, sketched from 
observations in the Hart-Williams and the Sesser mines respectively, 
show slips and rolls. Even where the coal bcd is not broken, the clay 
of the roll is very commonly broken and crossed by many slickensided 

Scale in feet 

FIG. 15.-Diagrammatic illustration of a roll in the floor of coal No. 6 in  the 
Sesser mine. 

Scale in feet 

FIG$. 16.-Diagrammatic illustration of a roll and slip, third northeast cross 
entry, half n-ay bet~veen seconci and third left, Hart-Williams mine. The general 
bearing of the roll is N. 35" TV., that of the slip N. 70" TV. 
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surfaces, so that it  is very likely to fall; hence much timbering is re- 
quired, if it is supported. Where the slips occur, the coal has com- 
monly been slightly displaced along the fault plane. The amount of 
displacement is in many places, however, so slight as to be inappre- 

- L 4 
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FIG. 17.-Diagrammatic illustration of a roll and slip bearing N. 40" E., first 
east entry 1,000 feet northeast of shaft, Sesser mine. 

ciable, and in other places no displacement seems to have taken place, 
at  least vertically. The plane of fracture may or may not extend up 
into the roof and may even affect only part of the coal bed. 

The small faults or slips associated with the rolls, and not uncom- 
monly found at  other places in the mines, are thought to be due to 
differential strains that arise from the unequal shrinkage of the coal 
and shale. 

If i t  is true, as is thought, that peat shrinks to one-fifth or one- 
sixth of its original volume in becoming bituminous coal, strains are 
inevitable between those parts of the bed composed entirely of peat 
and those parts in  which are interbedded several feet of relatively 
non-shrinking shale. This appears even more true where the clay 
lens is relatively narrow and thick and hence differences in shrinkage 
great within a short distance. To illustrate: If a bed of peat 50 feet 
in thickness contains a mass of clay in a namow depression 5 feet in 
depth and 15 feet in width, it is apparent that the upper 5 feet of 
peat adjacent to the lens of clay will shrink to  about 1 foot of coal, 
while the clay will continue to be 5 feet in thickness. Finally the peat 
where pure will be represented by 10 feet of coal, but where inter- 
bedded with shale by 14 feet of coal and clap. Thus the effect will 
be that of increasing the thickness of the bed 4 feet very locally. If 
the mass of clay were essentially rectangular in vertical section, one 
would expect slips or faults around the borders. The rolls, however, 
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most commonly lenticular vary from paper thinness near the edges to 
maximum thickness usually at  a distance from the edge, but not neces- 
sarily in a central position. There arises, therefore, an exceedingly 
complex and constantly changing series of strains increasing as the 
thickness of the shale increases and possib!.:? culminating where the 
shale in the roll is thickest. The position of no strain being below 
the center of the thickest part of shale, and the position of maximum 
strain either side of the center, since the greatest differences in the 
amount of shrinkage of the coal and shale is found at these places, the 
position of fracture should most commonly be found a t  the lowest 
part of the roll. Several of the figures showing rolls indicate a slip 
located centrally below the roll. The character of the slips and their 
positions relative to the rolls is apparently a matter controlled by the 
shape of the roll. Since the strains do not involve the position of the 
coal bed as a whole the fractures are rarely accompanied by offset. 

Folds and faults.-In several of the mines in the southern part 
of the district are found local variations in the altitude of the coal 
which have been interpreted as low folds. In some of the mines such 
variations in the level of the coal are possibly original. I n  other 
places the folds are probably part of structural features of the dis- 
trict that have been developed by the movements accompanying the 
general depression of the Illinois coal basin to the north (see "Re- 
gional structure ? ?).  

Faults are likewise not uncommon, especially in Williamson 
County. This structure represents actual displacements of the coal 
bed, not the miners' " fault7' or the local slips associated with rolls. 
Faults are more commonly regional areas or belts. Folds may run 
into faults or be associated with faults, especially where they are part 
of regional movements. 

I n  this district folds have been observed in the following mines : 
No. 1 (Leiter), Bell & Zoller Coal Co., 
Jeffrey mine, Carterville & Herrin Coal Co., 
No. 1 (West), Johnstone City Coal Co., 
Oak Ridge, Southern Illinois Coal & Coke Co. 

In the Jeffrey mine and West mine the folds are associated with 
faults. Other mines in which faults are known are: 

No. 2 (South), Franklin Coal & Coke Co., 
No. 1, Chicago & Big Muddy Coal & Coke Co., 
"B, " Chicago & Carterville Coal Co., 
Oak Ridge, Southern Illinois Coal Co., 
No. 2, W. P. Rend Coal & Coke Co., 
Mine No. 3, Hafer Washed Coal Co. 
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The details of some of the folds and faults as observed by mem- 
bers of the Coal Mining Investigations and of the State Geological 
Survey are presented in figures 18 aiid 19. 111 mine No. 3 of the I3afer 
Washed Coal Co. (fig. 18) is a drop of about 3 feet along a north-south 
fault line where considerable water enters the mine along this break. 

The fault in mine No. 1 (West), Johiiston City Coal Co., has a 
downthrow of about 28 feet to the west (fig. 1 9 ) .  It crosses the main 
west entry about 2,200 feet from the shaft and bears in a direction 
N.30°W. The coal bed rises from the east as the fault is approached 

Scale in feet - 
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FIG. 18.-Diagrammatic illustratSon of a fault  bearing N-S, 1.oom 30, third 
east entry off south, north rib, mixe No. 3, EIafer Washed Coal Co. 

until it is 77 feet higher than the floor at the bottom of the shaft. I n  
the faulted zone, which has a width of about 40 feet, the coal shows 
the effect of drag and is much folded. Three or four faults cut the 
coal, but o d y  at the most westerly one is the bed entirely moved away 
from the face. The faults in general seem to dip slightly toward the 
east. The relationships suggest more o r  less thrusting in a northeast- 
southwest direction, though the phenomena may be due to more or 
less horizontal movement parallel to the strike of the fault. 

I n  the Jeffrey mine of the Carterville and EIerrin Coal Co. (SW.1/4 
see. 22, T. 8 S., R. 2 E.), the dip is so great in places and so irregu- 
lar that coal cannot be hauled out of the rooms. Entries are driven 
along the strike and the rooms made up the dip. The coal is then 
hauled around the hills. I n  the northeast and aoutheast parts of the 
milie are liumerous local sags and elevations. I n  some of the sags the 
top coal is cut out by a roll (fig. 1 2 ) .  On the elevatiolis (fig. 20) the 
limestone ordinarily underlying the fire clay lies di~ectly under the 
coal cutting out the fire clay. The local dips in the mine are as much 
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as 15" to 1X0, so that the bed has a hummocky surface (see profile, fig- 
ure 21). 

A sharp fold in the strata is found nearly s~~rrounding the shaft 
in the Oak Eidge mine located ill the SW. 1/4 SW. see. 23, T. 8 S., 
R. 2 E. The accompanying map and profile from Illinois State Geol- 

Scale in feet 

FIG. 19.-Diagrammatic illustrations of the fault 2,200 feet west of the shaft, 
mine No. 1 (West), Johnston City Coal Co. The bearing is N. 30" W.; and the 
total displacement, 28 feet. 

a. North side of entry. 
b. South side of entry. 

ogical Survey Bulletin No. 16 shows the nature and bearing of the 
fold. So far  as could be observed the coal seemed to be folded rather 
than faulted, though the change in altitude of the bed is very rapid 
along the east and west main entries. 

Three faults (fig. 22) are found in mine No. 1 of the Chicago & 
Big Muddy Coal and Coke Co. (NE. NW. v4 see. 2, T. 9 S., E. 2 E.) .  
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FIG. 20.-Diagrammatic illustration showing the relation of the limestone and 
clay underlying coal No. 6 in  Jeffrey mine, Carterville & Herrin Coal Co. 
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FIG. 21.-Profile of some of the entries in Jeffrey mine, Carterville & Herrin 
Coal Co. 
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FIG. 22.-Diagrammatic illustration of faults in mine No. 1, Chicago & Big 
Mnddy Coal & Coke Co. 
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The coal is displaced along lines bearing slightly east of north. 
One fault passes about 700 feet west of the hoisting shaft, along which 
the coal is dropped a maximum of 22 feet to the west. The throw de- 
creases toward the north, and the indications at  the time observations 
were made pointed to the disappearance of the fault in that direction. 
On the east side of the shaft are two faults lying on opposite sides of 
a block which has been faulted up. There is a difference of 47 feet 
in the elevation of the bed along the fault plane near the shaft, and 
about 75 feet difference along the easternmost fault plane. East from 
the fault block the coal rises at a 1%-per cent grade. These faults 
colitinue across the mine, but to what extent beyond is not known. 
They trend toward the Oak Ridge mine, and the folds in that mine 
may be the continuation of the faults in the Chicago & Big Muddy 
mine. There are, however, no intermediate data to corroborate this 
supposition. 

Shaw and Savage in the Murphysboro-Herrin folio have sketched 
a small fault found in mine ' 'B ' ' of the Chicago and Carterville Coal 
Co. Their illustration is reproduced in figure 23. 

FIG. 23.-Diagrammatic illustration of a fault  i n  mine "B,') Chicago & Car- 
terville Coal Co. 

The mines having the most conspicuous faults are located near 
the Williamson-Franklin county line i11 Ranges 1 and 2 E. (see struc- 
ture map, Plate V) .  I n  the Possum Ridge mine, NW. 344 NW.% 
see. 33, T. 7 S., R. 2 E., two faults have been observed (fig. 24) and 
there is possibly another. On the northeast side of the mine the bed 
is faulted up 18 feet along a line which is possibly continuous with 
the fault in the West mine, Johnston City Coal Co. On the south side 
of the mine the coal is faulted down 37 feet along a line which bears 
slightly north of west and is possibly continuous with faults found in 
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the north side of the W. P. Rel~d mine No. 2, sec. 1, T. 8 S., R. 1 E.; 
the north side of the Pond Creek Coal Co. mine, NW. 1/4 sec. 5, T. 8 S., 
R. 2 E .  ; and again in the mine at Pierce, SW. 1/4 sec. 33, T. 7 S., R. 1 E. 
It is probable that two faults cross sec. 5, T. 8 S., R. 2 E., since 
south of the first one already described drilling has shown the coal to 
he 94 feet higher than the clownthrow south of the first fault. 

Mine B 

Possum Ridge 

Hole No. 2 Hole No. 1 Mine 

Horizontal Scale 

d ' a b o ' 1 6 0 0  Feet 

FIG. 24.-Diagrammatic illustration of a fault in Possum Ridge mine, Taylor 
Mining Co. 

I n  the W. P. Rend milie No. 2, sec. 1, T. 8 S., R. 1 E., the coal is 
faulted down to the north about 55 feet. Whether another fault is 
present farther north which elcvates the coal again, as in see. 5, T. 8 S., 
R,. 2 E., is liot known, but its presence may be suspected. These 
two fault lines are apparently about 1,000 feet apart. The coal bed in 
the Pond Creek Coal Co. mine (sec. 5) and in the W. P. Rend mine 
No. 2 (see. 1) slopes from the shafts northward toward the suspected 
or known fault lines. A photograph of a fault in the Orient mine is 
shown in figure 25. 

The regional significance of these faulted areas will be considered 
under the following heading. 
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FIG. 25.-Fault in Orient mine, Chicago Wilmington & Franklin Coal Co. 
(photo by J. R. Fleming). 

SIGNIFICANCE 

The significance of structure and the method of preparation of a 
structure contour map have been described in preceding bulletins2 of 
the series to which the reader is invited to turn if necessary. I t  is 
sufficient to state here that by s t ruc tu re  is meant the "lay" of the 
rock layers; that is, whether they are flat lying, inclined, folded, o r  
broken by faults. The structure contour map is constructed as an 
engineer's contour map from observations made at accurately located 
points such as drill holes, mines, or outcrops where the elevation of the 

"Illinois Coal Mining Investigatioils Bull. 10,  pp. 4 1  and 47, and Bull. 11, 1111. 29-32. 
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coal bed, or whatever stratum is to be mapped, is more or less care- 
fully determined. I n  these investigations the elevation of the surface 
of coal No. 6 is the basis of the structure map (Plate V).  Upon the 
map those holes whose surface elevations aiid locatioiis have been de- 
termined by members of the State Geological Survey or other respon- 
sible persons are indicated by a dot. Other holes of which only esti- 
mates of the elevation are made are indicated by a circle. Experience 
has shown that estimates may be in error as much as 50 feet. 

The large features of structure of coal No. 6 are thought to be 
those of the Pennsylvanian rocks as a whole. The beds above and 
below the coal are essentially parallel so that the lay of the coal bed is 
approximately the same as the lay of the overlying and underlying 
strata. This is probably especially true of the coal and limestone 
beds found in " Coal Measures" as they commonly represent hori- 
zontal deposition so that general parallelism of successive beds is to 
be expected. Saiidstones and shale apparently in many places occur 
as the filling of channels, hence are apt to depart from horizontality, 
and the upper surface is more likely to be a plane than the lower. 

It has been frequently found in the study of the regional structure 
of the Illiiiois coal beds, that not only are the coals about parallel, but 
also that the structures of the "Coal Measures" strata are continuous 
iiito the underlying formations. It is therefore possible to predict the 
presence of anticlines, domes, and terraces in the strata below the 
" Coal Measures, " if their occurrence is evident in the structure map 
of the coal above. This relationship has made possible the location of 
several of the important oil fields of the State and has been of great 
service in directing drilling. 

RELATION TO GENERAL ILLINOIS STRUCTURE 

The ' ' Coal Measures" of Illinois occupy a spoon-shaped basin, its 
deepest part being in Hamilton, Wayne, and White counties. The 
long axis of the "spoon) ' passes near Oliiey in Richland County and 
Lovington in Moultrie County. The district under consideration lies 
on the southern border of the "spoon" but west of its axis, and the 
general dip is north and northeast toward the main axis of the basin. 
The dip is not regular but varies in direction and degree. 

DUQUOIN ANTICLINE 

The main modification of the structure of the coal basin ill south- 
western Illinois is the Duquoin anticline named from the town in 
Perry County near which the fold is well developed. Properly speak- 
ing this structure is a monocline. It lies along the east side of Perry 
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County in District VII, probably crosses the west end of Jefferson 
County in District VI, and finally plays out north of Sandoval, Ma- 
rion County, again i11 District VII. The axis of the fold extends 
N. 10" E. District VI, except possibly for a small area in Jefferson 
County, lies east of the Duquoin anticline. 

MINOR FOLDS 

The general northeastward dip of the rock of the district is i11- 
terrupted here and there by terraces, basins and anticlines of rela- 
tively small dimensions. Inspection of the contour map (Plate V) 
mill reveal localities where the direction and amount of the dip de- 
parts from the normal. A crowding of the contour lines indicates a 
steeper dip at that place, and an unusually wide spacing is indicative 
of a gentler dip. Where the contour lines bend rather definitely to 
the northeast forming a protrusion down the dip anticlinal structure 
prevails, and where the contour lines bend in the opposite direction 
forming an indentation up the dip the structure is synclinal. Sim- 
ilarly where an area is surrounded by a contour line (see vicinity of 
Sesser) synclinal or anticlinal structure may exist according t o  the 
following law. If the other surrounding contour line is the same as 
the adjacent continuous contour line down the dip (northeast) the 
area is synclinal; of the outer surrounding contour line is of the same 
elevation as the adjacent continuous contour line up the dip (south- 
west) the area is anticlinal. 

Irregularities such as those mentioned above are not uncommon 
in the district. Crowding of the contours such as was referred to 
above is apparent in the north part of Williamson County in T. 8 S., 
R. 2 E., as well as elsewhere. Projections down the dip and indenta- 
tions up the dip are conspicuous along the -250-foot coiitour line, but 
are not wanting along other contour lines. Isolated areas surrounded 
by contour lines are to be noted in Franklin County in the area be- 
tween the -100 and -250-foot coiitour lines. 

So far as is known minor structural features of the nature de- 
scribed are not of much importance in their effect upon mining. Areas 
where the contour lines are most closely crowded have not been ex- 
plored by mining operations, and it may be found finally that the dif- 
ference in elevation of the coal :ioted from drill hole to drill hole is 
due to faulting rather than to folding. The other irregularities, syn- 
clines and anticlines, are commonly characterized by such gentle dips 
that their presence is of no concern t o  the operator. Whether mining 
conditions at the Sesser mine are affected by its location apparently 
in the basin indicated on the structure map has not been shown. The 
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differences in the elevation of the coal in the vicinity of Sesser may 
also be found to be due to faulting. 

Many of the faults that have been observed in the mines of the 
area have been described. I t  remains in this section of the report to 
indicate the principal zones of probable faulting as determined from 
a study of the faults in the mines and the structure-contour map. 

Eust-west zone of faulting.-The more detailed mapping that was 
possible in the structure maps presented in the folios shows certain 
structural features with greater emphasis than is possible with a con- 
tour interval of 50 feet used in the maps accompanying this report. 
In  the maps to be presented in the West Frankfort-Galatia folio espe- 
cially, a zone in which conspicuous differences in elevation occur 
within short distances can be traced across the area from the north 
part of T. 8 S., R. 2 E., to the north part of T. 9 S., R. 4 E. This 
zone if continued in the same di~ection into Jackson County would 
there include the faulted area described and mapped by Shaw and 
Savage in the Murphysboro-Herrin folio. Within District VI the im- 
portant faulted area along the Franklin and Williamson County line 
is included within the zone and accounts for some of the differences 
in elevation that have been discovered. That faults cutting the "Coal 
Measures" will also be found in the east half of Williamson County 
seenis not improbable, especially in the south half of T. 8 S., R. 3 E., 
the south half of T. 8 S., R. 4 E., and the north half of T. 9 S., R,. 4 E. 
S t~~dies  in Saline County show that this zone of pronounced differ- 
ences in the elevation of the coal extends east toward Harrisburg3 
Numerous structural features that appear on a structure map similar 
to the Attila dome are found east of the Williamson County line. I t  
is not improbable that some of the differences in elevation are due to 
f ault,s. 

North-sozbt7t gone of faults.-Extending about N. 15" W. from 
the south boundary of the district north of Marion to the Duquoin 
anticline in Jefferson County is another zone possibly 4 or 5 miles in 
width in which large differences in the elevation of the coal exist 
within short distances. I n  this zone are the Sesser basin, the Plum- 
field terrace with its strong limiting monocline to the east, Pond Creek 
flat, and the syncline and fault near the mine of the Chicago & Big 
Muddy Coal & Coke Co., in the NE. 1/4 NW. I/4, sec. 2, T. 9 S., R. 2 E. 
It is possible that the belt is somewhat wider in places, or as a whole, 

3DeWolf, F, W., Coal investigations i n  the  Saline-Gallatin fields, Illinois, and the  ad- 
joining area ; also Coal investigations i n  Saline and TVillialnson counties, Illinois : 111. State 
Qeol. Survey Bull. 8, pp. 211  and 230, 1908. 
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than has been suggested and includes the Clifford and Zeigler anti- 
clines. The structure as mapped in the structure contour map seems 
to indicate monoclilial folding of different degrees of intensity along 
this zone, the downfolding being to the east. The general dip of the 
beds to the northeast somewhat obscures this feature in the structure 
map ; yet in spite of this, the structure is not difficult to follow in 
Franklin County at least. 

The known faults of the district not found in the zone extending 
east and west are found in the zone extending nearly north and south. 
That some of the areas in this belt, where large differences in the 
elevation of the coal occur in short distances, are faulted, does not 
seem improbable. Certainly high angles of dip may be expected in 
the coal beds in these areas. 

ROOF OF COAL NO. 6 

The roof of coal No. 6 in the mines of District VI is commonly 
the upper bench of coal, with variable thickness from 1% and 2 feet 
to 5 feet. Above the coal is 15 to 110 feet of gray impure shale, the 
lower part of which commonly contains a great number of plant im- 
pressions. This shale does not stand up well when the coal is removed 
and for this reason the upper beilch of coal is commonly left for roof. 
In a few of the mines is a draw slate becoming locally as much as 6 
inches in thickness. This commonly is found where the roof is lime- 
stone. Over a large part of the area within 25 feet of the coal is a 
limestone cap rock which in places rests upon the coal, except for the 
draw slate that lies between. Where the limestone cap rock is not 
present within 25 feet of the coal i t  may be entirely absent, or lie at 
a considerably greater distance above the coal, amounting in some 
places possibly to as much as 100 feet. 

Plate 111 shows graphically the character of the roof of coal 
No. 6 in many of the drill holes in District VI. It will be observed 
that the thicker coal is generally found where the distance t o  the cap 
rock is greater than 25 feet. The significance of this relationship was 
discussed in the description of the McLeansboro formation of which 
the roof of the Herrin coal is a part. 

The character of the roof in the mines visited by members of the 
Cooperative Investigations is shown in Table 8, Although this list 
includes but a small number of the mines within the district i t  is be- 
lieved that it presents the main variations found in the roof rock. 

Certain local variations noted by the field men in these same 
mines are described in order in the following paragraphs. 
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TABLE 8.-Character of t h e  roof i n  several nzines i n  Frankl in and 

Mine 

Frankl in Cozcnty- 
Hart-Williams. . . . .  
Leiter No. 1 . .  ..... 
i\iIitchell or North. . .  
Rend No. 1.. . . . . . .  

Sesser ............. 
East.  ............. 

Will iamson Cozcnty- 
"A" . . . . . . . . . . . . .  
No. 8 (Clifford). . . .  

............ Jeffrey 
No. 3 (Hafer) . . . . .  
West. . . . . . . . . . . . . .  

Will iamson counties 
-- 

Limestone cap rock I Immediate roof I Draw slate 

coal about 18 
coal 48 
coal 24 to 30 

18 

Height 
'hickness above coal 

Feet  Fee t  

7 0 t o  18 
(gray shale) 

5 22 
9 o+ 

(gray shale) 
(gray shale) 

Character Thickness 

Inches 

(gray shale) 

( 9) 144- 
(gray shale) 
(gray shale) 

( 1 )  variable 

Thickness 

Inches 

coal 19 to 24 
coal aver. 20 

coal aver. 18 
coal 18 to 20 
coal 20 
coal 0 to 24 

gray and black shale 
and limestone 

none 
none 
none 
2 4 f  

)elow Is. only 
none 
none 

none 
none 

jO to G 
none 

Hart-Wil l iams Coal Coo 

The limestone cap rock in  places forms the roof with only a knife edge of 
shale between the limestone and the coal. The limestone is dense, hard, and slabby, 
containing a few drnsy cavities and some fossils. -4bcve the gray shale which 
overlies the coal throughout most of the mine is a dense, black, fissile shale about 
5 to 6 feet thick. I n  places this sheety shale ~eplaccs the gray shale. The lower 
part  of the black shale contains limestone and pyrite nodules, the surfaces of which 
are slickened as though movement had taken place adjaeent to them. 

Frankl in Con1 & Coke Co., mine No .  1 (Nort7z of Mitchel l )  

Above the coal is a gray shale reported to be harder than is common throngh- 
out the district. I t  is dense, sandy, and contains plant impressions. A few slips 
are found in it; but these cause no trouble. The shale falls in irregular masses and 
breaks into small spalls upon weathering. 

W .  P. Bend Collieries Co., nzine N o .  1 

The rock above the coal is gray shale with considerable areas of black shale 
and some limestone. The limestone is in all places sepa~ated from the coal by a 
draw slate. The coal is reported to be dirtier and more impure under the black 
shale than under the gray shale and still more impure beneath the limestone. 

Sesser Coal Co. 

No limestone or black shale is fo~uld above the coal. The roof is a sandy 
shale, gray, and is cnt by s large number of slickensided surfaces. The shale falls 
in large tabular masses, and coal is found in plates scattered through the shale 
near the coal bed. 
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Big  Muddy  Coal $ I r o n  Co., mine No. 8 

I n  the mine at  Clifford gray shale overlies the coal as usual. Here, however, 
i t  is irregnlarly bedded and very difficult to support. Small areas of black shale 
overlie the coal here and there in  the mine, and vhere it is found the mine is 
somen-hat wetter than other places in the mine. 

Carterville & Herr in  Coal Co., JefSrey mine  

The roof is gray shale separated from the coal by 2 to 4 inches of light- 
colored dram slate, which falls ~ i t h o u t  warning and is either wedged dovn or 
propped up in mining. No black shale or limestone overlies 
shale shows little bedding. Rolls are not uncommon as has 
preceding section. 

E a f e r  Washed Coal Co., mi?ze No .  3 

The gray shale roof weathers with a mhite efflorescence. 
sandy, has an inxgular fracture, and fa,lls in t a b ~ d a r  slabs. 
thick. Above it is vhat  is called ' (hard pan," a gray shale 

the coal. The gray 
been described in a 

The shale is slightly 
This shale is 3 feet 
slightly harder than 

that below, and containing a fern snlphur nociules of irregular size. This stratum 
forms the cap rock. The lover gray shale falls badly and is kept up with dif- 
ficulty near the rolls. 

Three kinds of roof, gray shale, black fissile shale, and limestone, are foand 
in this mine. The black shale and limestone are foand for the most part  on the 
east side of the mine. I n  a few rooms limestone rests directly upon the coal, but 
commonly it overlies black draw slate which varies in thickness from a thin parting 
to 5 feet. The coal is reported to be thinnest below the black shale roof, and the 
quality there is much inferior. Water usually accompanies the limestone roof. 
One stream on the east side comes through the limestone and black shale top a t  
the rate of abont 2 gallons a minute, but no fracture is apparent. The black 
shale contains many "niggerheads" some as large as ly! feet in  diameter. The 
exterior of these is remarkably smooth, eviciently the result of movement. On 
fracturing no definite core was found, but the cracks were filled with calcite (cal- 
cium carbonate). Aro~md the outer part  about one-eighth of an inch below the 
surface occurs a more or less continuous band of iron sulphide. The black shale 
is not calcareous as are the concretions, most of n-hich are flattened parallel with 
the bedding of the shale. 

FLOOR OF COAL NO. 6 

Underlying coal No. 6 is commonly a hard, gray shale, generally 
referred to as "fire clay. " The underclay varies in thickness from a 
few inches to 18 feet or more, and has an average thickness of 2 to 4 
feet. Measurements of the fire clay are not common, as most of the 
drill holes which reach coal No. 6 are not known to have penetrated 
the entire thickness of the clay. Definite measurements are obtained 
from the records of wells extending to deeper coals, and from excava- 
tions in mines where sumps ham been dug. Recorded thicknesses of 
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the underclay greater than 10 feet are very unusual, and even thick- 
nesses of 5 feet and over are not common. 

Below the underclay of coal No. 6 is commonly a limestone. This 
stratum is of variable thickness but rarely is greater than 10 feet. So 
far  as known, the coal never lies directly upon the limestone, but in 
places the intervening clay is less than a foot in thickness. In the 
southeast part of Williamson County many of the logs show sand- 
stone or sandy shale below the underclay. I n  some places the lime- 
stone may be absent, and in others may lie below the sandy beds. I n  
still other holes in this part of the district, black shale is found below 
the gray shale, and this in turn may or may not be underlain by lime- 
stone. 

The character of the floor was observed with care in those mines 
visited under the cooperative agreement. A brief description of the 
conditions noted in each mine will be sufficient to show the variations 
in thc nature of the floor rock from place to place in the district. 

Har t -Wi l l iams  Coal Co. 

The floor is fire clay which is soft and a little sandy and varies from 18 to 
36 inches in thickness. Limestone unclerlies the clay. The bottom heaves badly. 

Bell  & ZoZZer Min ing  Co., mif ie  N o .  1 ( L e i t e r  s h a f t )  

The floor is five clay 2 to 4 feet thick, vhich does not heam and be1017 which 
is ahout 6 feet of dove-colorecl, mottle& limestone. The contact betmeen the lime- 
stone and Ere clay is not sharp, there being numerous limestone nodules scattered 
through the clay for G inches abow the limestone. The clay does not heave. 

Pra?zTcZin Coal & Coke Co., m i n e  N o .  1 (Mi-lckell or N o r t h )  

Floor similar to that found in other mines in  the district and does not heave. 
The upper part of the clay contains plant impressions and slickened surfaces. The 
clay is a t  least 41h feet deep, but a sump sunk to this depth did not reach the 
bottom. 

W .  P. Rend  Collieries Co., mine  .No. 1 

The floor is a light-gray clay the first few inches of n-hich contains carbon. 
The clay is very hard and the upper foot has slickened surfaces. The floor heaves 
badly. Linlestolie lies about 30 inches below the coal. 

Sesssr Coal Co. 

A very hard fire clay more than 10 feet in thickness tuncle~lies the coal. 

United Con1 & Miwing Co., ?nine N o .  1 ( E a s t )  

The floor is clay of variable thickness, from 18 inches to 4 feet. When wet 
the clay heares; over most of the mine, howemr, the floor is dry. 
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Chicago $ Carterville Coal Co., n z i m  " A ' ' 

The usual gray clay underlies the coal in this mine. I t  has a thickness of 2 
to 5 feet. 

B i g  Muddy  Coal & I r o n  Co., mine No. 8 

The average thickness of the ~~nderclay in  this mine is 6 feet. It varies in 
thickness from 2% to 8 feet. The clay is dark gray, containing much carbona- 
ceous matter. It breaks into rounded fragments with slickened faces. The floor 
heaves badly. Limestone ~tnderlies the clay. 

Carterville $ H e r r i ~ z  Con1 Co., Jeffrey mtine 

The limestone in parts of the mine is separated from the coal by only a paper 
edge of shale. In gene~al  the clay is thicker reaching 4 feet in  places. The floor 
does not heave. 

H a f e r  Tt7ns7zed Coal Co., ?mhe  N o .  3 

The underclap varies from 4 inches to 3 feet in  thickness. It is underlain by 
sandy limestone. The clay becomes soft and muddy %-hen wet but does not 
heave. I 

I - 1  

CHEMICAL CHARACTER OF COALS 

Table 9 shows the chemical character of coal No. 6 in Franklin 
and Williamson counties as determined from samples collected for the 
Illinois Coal Mining Investigations during 1912. The tables are re- 
produced from Bulletin 29 of the State Geological S ~ r v e y . ~  

If  a comparison with analyses of other coals i11 the State is de- 
sired the reader is requested to refer to Table 10 and to Plate VII. 
It is apparent from the tables that coal No. 6 in District VI is char- 
acterized by relatively low moisture and sulphur. I n  the former re- 
spect it  is second only to coal No. 5 in Saline County, and its sulphur 
content is but slightly higher than that of coal No. 2 of 'Jackson 
County. Thus i t  ranks among the best coals of the State. 

4Parr ,  S. W., Purchase and sale of Illinois coal on specification: Ill. State Geol. Survey 
Bull. 29, p. 63, 1914. 
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TABLE 9-Average analytical and heat values of coal No.  6 for separate mines i n  
Franklin and Williamson counties 

No. 

50 

51 

52 

5 3 

56 

57 

58 

Aver- 
age 

-- 
5 9 

6 0 

61 

62 

6 3 

6 4 

6 5 

Aver- 
age 

9.34 

Dry 

10.28 
Dry 

6.77 
Dry 

10.18 

Dry 

8.10 

Dry 

9.67 

Dry 

8.93 

Dry 

9.04 

Dry 

-- 
10.47 
Dry 

8.22 
Dry 

9.13 
Dry 

9.47 
Dry 

Franklin County 

Volatile 
matter 

34.84 
3 8.42 

33.42 
37.26 

38.35 
41.14 

32.78 
36.50 

36.30 
39.50 

35.69 
32.24 

34.51 
37.89 

34.62 
38.06 

Fixed 
carbon 
-- 

48.03 
52.99 

49.05 
54.66 

44.62 
47.85 

48.88 
54.41 

45.34 
49.34 

49.55 
54.86 

48.840 
53.59 

47.78 
52.53 

Ash 

7.79 
8.59 

7.25 
8.08 

10.26 
11.00 

8.16 
9.09 

10.26 
11.16 

8.54 
9.45 

7.76 
8.52 

8.56 
9.41 

s~a- 
phur 

1.04 

1.15 

1.18 
1.32 

3.13 
3.36 

.64 

.71 

2.51 
2.73' 

.95 
1.05 

.74 

.81 

1.45 
1.59 

Williamson Co~mty 

' ' Unit 
Coal" 

14633 

14562 

14554 

14419 

14601 

14529 

14463 

14538 
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I n  order to compare the heating quality of this coal with that of 
the other coals of the State, Table 10 showing the average and extreme 

TABLE 10.-Comparative heating values of the various Illinois coals 

(Data after Parr)  

Dis- 
trict 

Coal bed 

. . . . . . . . . . .  La Salle, No. 2. 

. . . . . . .  Murphysboro, NO. 2. 

. . . . . . . .  Rock Island, No. 1. 

. .  Springfield-Peoria, hTo. 5. 

. . . . . . . . .  Harrisburg, No. 5. 

Franklin, Williamson, and 
Perry, No. 6.  . . . . . . . . . . . .  

Belleville, No. 6.  . . . . . . . . . .  

DanvilIe, No. 6 . .  .......... 

Danville, No. 7 . .  .......... 

Jondition 

-- 
I British thermal units 

As rec'd 

Dry 

As rec'd 
Dry 

As rec'd 

Dry 

As rec 'd 

Dry 

As rec'd 

Dry 

As rec'd 

Dry 

As rec'd 

Dry 

As rec'd 

Dry 

As rec'd 
Dry 

Minimum Average 

values for the coals of the 9 different districts is inserted. (See also 
Plate VII.) 

TABLE 11.-Average of 24 proximn-le analyses of coal Xo. 5 from' Sa2in.e Cozcnty 

T a r r ,  S. W., Purchase and sale of Illinois coal on specification: 111. State 
vey Bull. 29, p. 62, 1914. 

- -- 

Geol. Sur- 

Condition 

As received 
Dry coal 

- 

Sul- 
Ash I phur 

8.58 I 3.76 
9.22 / 4.04 

Mois- 
ture 

6.92 
... 

Go2 

3 9  
.42 

Volatile 
matter 

35.44 
38.08 

Fixed 
carbon 

--p-pp 

49.06 
52.70 
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The chemical characteristics of coal No. 5 in this general region 
will be discussed in greater detail in the report on District V. Table 
11 is an average analysis5 of 24 samples collected from 6 mines in 
Saline County showing the chemical character of coal No. 5 in the 
adjacent district. 

An analysis of coal No. 5 in District VI has beell made by Prof. 
S. W. Parr  from a sample collected from the niilie at Spillcrtown in 
1908. It is the only mine within the district that has operated in this 
bed since the investigatiom in this part of the State were started. 

TABLE 12.-Ancdysis of con1 N o .  5 f ~ o m  nzilze of Spillerto.zu?z Coal Co. 

-- - - .- - - - 

Volatile Fixed Sul- 
Condition 1 Moistore 1 matter carbon 1 Ash phnr 1 B.t .u .  

As received 6.29 46.99 36.72 1O.W 3.61 1Z,251 
Dry coal 1 . .. . 1 50.12 / 39.20 I 10.68 / 3.86 ( 13,073 

The resources of coal No. 6 in District VI have been estimated 
with considerable care (Table 13).  Contours were drawn showing the 
distribution of the various thicknesses of the bed, the contour interval 
being 6 inches. These areas were measured by the aid of the plani- 
meter for each township and checked with the total area of each town- 
ship. Areas of the same thickness were then assembled (column 2) 
and the total of these areas checked with the total area of the county 
or of the area in the county underlain by the coal (column 1) ; these 
figures are shown in column 3. The proportion of each of these areas 
to the area of the county or the area of the county underlain by coal 
No. 6 (Williamson County) is shown in column 4. I n  estimating the 
tonnage the coal was assunied to have an average specific gravity of 
1.3, which is equivalent to an average of 1,770 tons per acre foot or 
1,132,800 tons per mile foot. The tomiage per foot for each area as 
shown in column 3 is then readily computed and appears in column 5. 
I n  estimating the total tonnage for each area the figures of per-foot 
tonnage (column 5) were multiplied by a figure representing gen- 
erally 3 inches less than the average thickness shown in column 2 ; that 
is, if the average is 72 to 78 inches 6 feet is taken as the factor. Where 
a single average figure is given in column 2 that amount rednced to 
feet is used as a factor 4 for 48 inches, 6 for 72 to 78 inches, and 6y2 
for 78 to 84 inches. The amount of the original tonnage per areas as 
well as for counties and for the district is shown in column 7. The 
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total production is taken from figures shown in Table 1 and is indi- 
cated in column 8 of Table 13. From the Williamson County total 
400,000 tons are subtracted. This quantity is a rough estimate of the 
amount of No. 5 coal mined in tlie county since 1881, based on a pro- 
duction of 131,000 tons since 1900 (Table I ) ,  and the remainder repre- 
sents the total production of No. G coal from the same date. The per- 
centage of recovery (columii 9) is based upon figures presented in a 
previous reporL6 Where an average recovery of 57 per cent is indi- 
cated for mines operating under the panel system axid 56 per cent 
under the room-and-pillar system. As but few mines operate under 
the former system the lower percentage of recovery is probably nearer 
the general average. On  the basis of a recovery of 56 per cent of the 
seam the total product and the total amount rendered unminable is 
determilied and is shown in column 10. The percentage of this amount 
relative to the original total is indicated in column 11. The total 
amount remaining as shown in column 12 can be readily determined. 
The last column represents the total amount of coal that may event- 
ually be gained on the basis of a 56 per cent recovery of the original 
total tonnage. 

To make more than a rough estimate the longevity of coal No. 6 
in District VI is very impracticable for obvious reasons. At the pres- 
ent rate of production the available coal (4,890 million tons) should 
last about 300 years. This figure is, however, of very little value be- 
cause of at least two variables-the rate of increase (or decrease) of 
production, and the possible variation in the percentage of coal recov- 
ered. Concerning the rate of increase of production it  is significant 
that present developments are in areas where the coal is thick, and 
consequently the thickest alid most cheaply mined coal will be gained 
first. When the average thickness of the coal mined is no greater than 
the average thickness of the coal in other parts of Illinois cheapness 
of production will no longer be an especial incentive for the develop- 
ment of new property in District VI. The fact that companies now 
operating in the district have control of nearly all the best coal land 
is an indication that the rate of iiicrease so far  as it depends upon new 
mines is possibly near its greatest height. The percentage of coal re- 
covered may increase or decrease. It seems to be true that the thicker 
the coal the thicker the upper bemh which is commonly left for roof, 
and that where the coal is thickest there is greater necessity for leav- 
ing the roof coal. It is possible, therefore, that the thinner coal in 
the east and north parts of the district will require less amount of the 

6Andros, S. O., Coal lnining i n  Il l inois:  Ill. Coal Mining Investigations Bull. 13, pp. 76  
and 88 ,  1915. 
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upper bench to be left and thus permit a larger percentage of recov- 
ery. On the other hand the higher marketable qualities of the coal 
when only that part of the bed above the "blue band" is recovered 
will possibly be an inducement for leaving the lower bench, a practice 
which would decrease materially the percentage of recovery. 
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