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Fig. 1. Map of Illinois ~ h o ~ v i n g  tht. ll;\cationj of possible s t r ipping areas .  I n  
most of the a reas  outlined in red, exploration is restricted to a single bed. T h e  
extent of exploration in  Frllton County is not known. 



GOAL S T R I P P I N G  P O S S I B I L I T I E S  I N  SOUTH- 
E R N  A N D  S O U T H W E S T E R N  I L L I N O I S  

By 6. H. Cady 

PART I 

GENERAL STATEMENT 
I n  1925 the Illinois State Geological Survey published a preliminary 

report on coal stripping possibilities in the State.l Th i s  report was prepared 
at a time when the area of coal being stripped and the production of strip 
coal were undergoing notable expansion. I n  1924 the production of strip 
coal was 1,503,542 tons, whereas in  1925 i t  was 3,053,723 tons. Since the  
sunimei- of 1925, no  additional large s tr ip pits have been opened but  
these has been an appreciable increase in  psoductioli a s  shown in Table 1. 

Although strip-mine production has not greatly changed since 1925, a 
continued interest in stripping as a possible source of coal is manifest in the 
large amount of exploratory work that  has been carried on in this interval 
in the areas designated in the preliminary report as suitable for investiga- 
tion. ~ o m k  of the exploration was begun before the report mas published 
but most of it is of a later date and has been located in accordance with 
suggestions contained in the bulletin. As  a result of test drilling, large 
tracts have been explored in northern Il.linois, particularly in Grundy 
County, and in southern Illinois along the outcrop of No. 6 coal from 
Millstadt, St. Clair County, east into Saline County, and along the outcrop 
of KO.  5 coal in Williamson and Saline counties. T h e  areas which as a 
result of drilling completed or now in progress can no longer be included 
in the category of untested regions ase indicated in figure 1 which also 
shows the location of possible stripping areas in the State as described in 
the preliminary bulletin. 

T o  meet continued calls for information the present bulletin, giving 
additional data in regard to specific untested areas, as of May,  1927, is issued. 
Some of the areas selected for description are chosen because new and more 
detailed information has become available as a result of special areal map- 
ping in the regions concerned, others because they lie adjacent to  regions 
already tested. Such regions remain untested possibly because of great un- 
certainty in regard to the position of the border of the coal bed. Since there 
can be no doubt but that the border actually extends across these areas, the 
Survey wishes to contribute such information and opinions as it has in re- 
gard to the position of this border or outcrop on a map of somewhat larger 
scale than was published in the earlier report. T h e  special areas described 
in this bulletin are located along the outcrop of No.  5 and No. 6 coals in 
southern Illinois. (See fig. 2.) 

ICulver, H. E.. A preliminary report on coal stripping possibilities in Illinois : 
Illinois State Geol. Sun-ey, Cooperati7;e Mining Series Bull. 28, 1925 .  



TABLE I.-Strip mincs in  Illinozs and their pr~dzrction, 1924-1926a 

I 

Company County Fiscal year  
ending 

June 30, 1924 
T o n s  

-. . .  - - . -. ... - I  
T i g e r  Coal Mining Co ....................................... Fulton ............................................. 

Production 

United Electric Coal Co., No. 9 .................... 
Buckheart Coal and Min ing  Co .................. 

........................................... Saline Creek Coal Co. 
Black Servant  Coal Co ....................................... 

............................................................ Forsyth Coal Co 
Scott-Smith Coal Co ................................................. 
Perfection Coal Co. ............................................... 

Fulton, Cuba (P .  O.).. 
Fulton, K. F. D. No. 6, 

Cantoln ................................. 
...................................... Gallatin 

Jackson, Elkville ........... 

............ Jackson, De Soto 
Per ry  .............................................. 
Perry,  Du Quoin .............. 

FiscaI year  
ending 

June 30, 1925 

Pyramid Coal Co., No. 2 . Per ry  ........................ : .................... 
.............. Gayle Coal Co. ............................................................. Perry,  Du  Quoin 

........ ................................................................. Solar Coal Co I St- Clair ,  F reeburg  

........ ........ Harr i sburg  Coal Mining Co., No. 2 Saline, Har r i sburg  
Yankee Branch Coal Co., No. 1 Vermilion, Georgetowr 

July 1 to 
Dec. 31, 

1925 

................ Chicago Collieries Co., No. 4 ..................... e r m i i o n  .................. ' 163,303 124,6 11 1 102,082 1 .- 
.................................... .................................................................... I. I. Coal Co Vermilion 3,s 00 ............................................................................................................................ 

...... United Electric Coal Co., No. 1 .................. Vermilion, l lanvi l le  1 205,487 467,588 3 54,098 299,187 
United Electric Cola1 Co., No. 4 ..................... Vermilion .................................. 130,297 180,097 93,184 30,588 
United Electric Coal Co., No. 5 ................... 1 Vermilion ................................... 121,896 , 95,953 58,538 23,027 

......................................................................................... United Electric Coal Co., No. 12 ................. Vermilion .................................................................................. 1 ' 128,030 
.................................... Yankee Branch Coal Co ...................................... Vermilion ............................................................................... 35,800 30,800 
.................................... Coal Belt Coal Co. .................................................... / ~ i l l i a m s o n  ............................... 15,366 ......................................................................................... 

T o  ns T o n s  
-- , -- .- -A 

4,440 ............................................ 
489,366 362,229 

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

29,271 
Van Hoos C o d  Co ...................................................... 
Mammoth Coal Co .................................................... 

.................................... 
, 31,791 

3,000 
61,370 

?villiamson 
Williamson, Mar ion  ..... 

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

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

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

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

................... -..... .......... 

............................................. 
15,451 

484 
.......................................................................................... 
.................................................................................. 

................ : 

47,151 
.......................................................................................... 

............................................................................ 1,336 
3,698 I ......................................................................... 5,704 

105,000 
......................................................................... 106,455 

120,000 

Prosperity Coal Co .................................................... 

...................................................................................... / ........................................... I 252,947 
................................................................................ 1 ............................................. 1 313,508 

............................................................................ 1 276,911 1 157,797 1 .......................... ---" .. 

Williamson 

Huskey Coal Co ..................................................... 
Pyramid Coal Corp., No. I ............................ 
Pyramid Coal Corp. ................................................... 

........................................................................ 144,209 1 64,984 
Williamson, Cambr ia .  
Williamson, M a r i o u .  
Williamson 

Worth-I-Iuskey Coal Co., No. 2 ..................... T47illiamson 

Prosperity Coal Co., No. 1 ............................... Williamson ............................... 
................................ ............................... 

................................... ............................... 
Prosperity Coal Co., No. 2 Williamson 
Quaker  Mining Co., No. 1 Williamson 
Worth-Huskey Coal Co., No. 1 .................... Williamson 
Quaker  Min ing  Co., Fuel mine ..................... Williamson .............................. 
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Fig. 2. M a p  of Illinois showing locations of areas described in  this report. 
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I n  the preliminary bulletin it was stated that "a commonly accepted 
minimum for the thickness of the coal is 1 8  inches for a commercial opera- 
tion", but other factors may considerably reduce this in certain cases. I t  is 
noten-orthy that in areas recently explored in Grundy County the coal in 
general has a thickness of not more than 12 inches; in fact the average 
thickness of No. 2 coal in the Coal City-Wilmington region is generally 
regarded as not more than 37 inches. Although detailed information in 
regard to the thickness of the coal discovered by recent drilling has not been 
convej-ed to the Survey, there is no reason to  believe that the coal exceeds 
the average thickness of the general region. Inasmuch as the facts were 
known in regard to the probable thickness of the coal when the prospecting 
was undertaken, it is evident that a thickness of 1 0  inches was regarded as 
above the minimum for commercial operation, provided other conditions 
were particularly favorable. 

There  seems to be a general opinion among operators that  the ratio 
of the thickness of the coal to the thickness of the overburden should not 
average more than 1 to 8. Since the cost of excavation increases a t  a 
greater rate than the increase in depth: at least as the thickness of the 
overburden makes necessary two operations; possibly a somewhat larger 
ratio may hold for thin coals than for thick coals. Local conditions enter 
so largely into the cost of stripping that no general rule can be stated 
except that the profitable extraction of coal having a heavy overburden is 
possible only when other conditions, such as the character of the over- 
burden, machinery, relation to markets, etc., are particularly favorable. 

T h e  decrease in the importance of hard layers of rock as deterrents to 
the stripping operation has been mentioned by D r .  C u l v e r . V e  states: 
"more recent work has demonstrated that the shale and 'slate' do not seri- 
ously interfere with operations, and in places, even a $-foot bed of massive 
limestone has bcen handled satisfactorily after shooting." I t  can now be 
said that operations appear to be successful in which the thickness of the 
limestone is 5 to 7 feet. Operations have recently been started near 
Duquoin in a region where preliminary drilling indicates that limestone 
of even greater thickness than 7 feet must be moved to reach the coal. 
I t  is anticipated that the limestone recovered will constitute a by-product 
of the operation, the sale of which will largely cover the cost of its removal. 
Inasmuch as a heavy limestone cover characterizes No. 6 coal west of 
Duquoin, the prospects seem to be good for the development of a large 
crushed-stone industry in this portion of the State. Since natural sources 
of ballast and road material are meager, the local market for  the crushed 

2Cul1 er, H. E., A preliminary report on coal stripping possibilities in Illinois 
Illinois State  Geol. Survey, Cooperatiye Mining Series Bull. 28, p. 1 0 ,  1 9 2 5 .  
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stone probably will be good. Unless the limestone can be marketed at a 
price that will compensate the cost of removal, it is doubtful whether the 
coal can be recovered in large areas in southern Illinois west of Duquoin 
even though the cover is not more than 30 feet thick. because much of this 
cover is limestone. 

T h e  size and capacity of mechanical shoi-els used in large-scale strip- 
ping operations are undergoing changes TT-hich necessitate continual revi- 
sion of the estimate of remo~~able  overburden. O n  the basis of the estimates 
made in Cooperative Mining Series Bulletin 28 of the Illinois State 
Geological Survey, of the extent of area in Illinois within which coal is 
available by open-cut methods of mining, manufacturers have been design- 
ing machines with an enlarged capacit3-, particularly with respect to the 
handling of limestone beds such as are found above the coals in southern 
Illinois. I t  remains to be demonstrated whether or not efficient operation 
is possible with shovels TI-ith a capacity larger than about 8 yards, I t  is 
reported that a rnuch larger shovel is to be installed in one of the recently 
opened pits near Duquoin. If the report is correct much interest will 
attend the performance of this machine particularlJ- as the limestone over- 
burden is unusuallj7 heavy. 

In  the earlier report on coal stripping possibilities it is possible that 
too little attention was given to the conditions xh ich  determine the success 
or failure of a stripping operation other than those dependent simply upon 
the thickness of the coal and overburden. I t  is the desire of the Survey 
to encourage the development of the resources of the State but only as 
conditions warrant such development. A word of caution needs to be 
spoken for the sake of those who regard stripping operations as unattended 
by much risk. T h e  following pertinent statement mas recently made :" 

"Coal stripping is rather a hazardous business. T h e  apparent sim- 
plicity of the proposition is an incentive that  often governs those who 
develop such properties. T h e  cost of the plant ready to produce coal is 
less than that for a shaft mine; on the other hand the life of a stripping 
plant is much shorter than that of a shaft mine, and for this reason the 
stripping plant often proves mose expensive in the end. T h e  stripping 
method requires less labor than a shaft mine to produce an equal amount 
of coal when the conditions are favorable for  stripping. JVeather, 1 1 0 ~ -  
ever, is a factor of serious importance, as a rainy spell may cause very 
serious f ina~cia l  loss." 

3Ben1ent, A., The Illinois coal fielcl, Xanuscript report for the Illinois GeoIogicaI 
Survey, 1 9  2 7. 
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T h e  difficulties that enhance the risk of strip mining in Illinois arise 
largely from the topographic conditions where the stripping must be carried 
on. I n  southern Illinois stripping must usually, if not always, be carried 
on in areas of low relief. T h e  pit in general lies below the drainage level 
and the spoil in the first excavation must be piled on the surface. After 
excavation has proceeded for some time the spoil can be piled back into the 
part of the pit from which the coal has been removed. Where the over- 

burden is heavy the waste cannot be dumped at  a safe distance from the 
shovel in a single operation and an additional shovel or drag line is usually 
necessary to remove part of it to a greater distance. There is a natural 
desire to avoid the use of a second shovel if possible. By so doing there 
is a very great danger that the shovel making the excavation to the coal 
will find itself between two treacherous banks of earth and, in the event 
of rain, even buried in slides from one or both sides. 

Wise choice of equipment both in kind and amount will very largely 
determine the outcome of a stripping venture. A study of the statistics of 

stripping operations indicates that experience is of the same importance in 
this sort of operation as in other sorts of mining. T h e  largest and most 
successful pits are those that have been longest in operation or are operated 
by experienced companies. So far  as the writer is aware there are in 
Illinois no areas where coal can be stripped on a large scale in an operation 
unattended by much financial risk. 

I n  a report of this kind emphasis is naturally placed upon large-scale 

operations. I n  fact it is only as equipment is introduced capable of lifting 
cheaply a burden 8 to 10 times the weight of the coal, that most of the 
coal at  shallow depth becomes available for recovery by open-cut methods, 
O n  the borders of areas where stripping is possible, however, there are 
u s id ly  small bodies of coal under particularly shallow cover available for 
recovery by the simple methods of team and scraper excavation. Small pits 
of this kind have been in operation in various parts of the State contimu- 
0uslj7. They represent a common source of cheap coal during the summer 
months, at  least, for the immediately surrounding rural district. Like local 
mines they are of relatively small importance in comparison with the pro- 
duction of the State as a whole, but may be of considerable local impor- 
tance. It is q~li te  probable that within the areas described in this report 
thers are places where under very shallow cover small bodies of coal exist 
suitable for recovery on a small scale. T h e  8,000 tons of coal in a 5-foot 
bed extending beneath an acre of land would be a sufficient supply for a 
rural community for a number of years. 

RESTORATION OF THE WASTE LAND 
T h e  chief popular objection to stripping operations is directed against 

the unsightly and unredeemable piles of spoil that result from open-cut 
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mining. Tha t  the land may have been of little value under cultivation is 
rarely considered. A 5-foot bed of coal has much more immediate value 
than the surface at even $100 an acre. Yet the destruction of a permanent 
potential resource represented by the soil for the sake of recovering an 
exhausting another resource, although it may be of greater immediate 
value, will always be popularly regarded as economically. unsound. There  
is constant danger of the enactment of legislation against this method 0% 
mining coal particularly as the scale of the operations becomes increasingly 
large. I t  therefore behooves those interested in such operations to take 
some thought of the possibility of restoring the worked-over lands to culti- 
vation. Tha t  the spoil could be distributed in less topographic confusion. 
seems certain. Before any of the land can be rendered fit for cultivation 
it must first be restored to some resemblance to the original topographic 
form. I t  then becomes the problem of agronomists and botanists to deter- 
mine the most suitable procedure for restoration of the soil and vegetation. 
T h e  writer is of the opinion that the consideration of the matter of restora- 
tion of lands wasted by the large-scale stripping process cannot be indefi- 
nitely delayed. 
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PART I1 

U N E X P L O K E D  S T K I P P I K G  P O S S I B I L I T I E S  IN S O U T H E R S  
I L L I N O I S  

T h e  rise of the coal-bearing rocks toward the margin of the coal field 
in southern Illinois brings to the surface the important coal beds mined 
through shafts in St. Clair, Randolph, Perry, Jackson, Williamson, and 
Saline counties. Th i s  is a matter of particular interest to those searching 
for areas of coal suitable for open-cut mining. 'Three beds are mined by 

shafts in  the southern part of the State, No.  6, No. 5, and No. 2. Of 
these, No. 6 is the most widespread. i n  fact it appears to be continuous 
entirely across the southern part of the State, and its outcrop is therefore 
also continuous. KO. 5 coal is locally interrupted, if not entirelj- absent, 
west of Randolph county, and No. 2 coal cannot be identified along the 
outcrop of the coal-bearing beds west of Jackson County. T h e  upper or 
No. 6 coal known as the Belleville or Herr in coal, is the most important 
coal bed in the State. I t  is very regular in thickness which varies from 
six to  nine feet along its southern margin, and of good quality, so that 
particular interest is attached to facts relating to the position and character 
of its outcrop. T h e  accompanying maps and descriptions are concerned 
mainly with conditions along the outcrop of KO. 6 coal, although some 
consideration will be given to No. 5 coal in certain areas. 

GENERAL MAP OF THE COAL C~UTCROPS m SOUTHERN ILLINOIS 
GExERAL STATEMENT 

As a background for the discussion a map has been prepared (Pl. I )  
showing the outcrop of No.  6 coal from the Mississippi River bluff line 
near Belleville to the vicinity sf Harrisburg, Saline County, and showing 
also the outcrop of No. 5 coal across IVilliamson and Saline counties. I n  

the preparation of the map the outcrops were first plotted on quadrangle 
maps on a scale of about one mile to an inch with as great detail as was 
possible. T h e  lines were then transferred to the smaller scale map of 

publication. T h e  published map is on the same scale, four miles to the 
inch, as is the road map of Illinois published by the State Division of 
Highways, which was used as a base. T h e  entire line of outcrop, or out- 

crops where tm-o coals are mapped, possesses interest, because along it, if 
anywhere, will open-cut mining be possible in the southern part. of the 
State. 

CHARACTER O F  THE OUTCROP 

T h e  word outcrop unfortunately suggests that the coal bed mapped 
actually comes to the surface of the ground and can therefore be traced by 
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following the coal blossom. This ,  however, is not true, since it  is only here 
and there that  the coal actually comes to the surface or  to the grass roots. 
T h e  most common places of actual exposure are where streams have 
removed the usual covering. Not  only the outcrops of the coal, but also 
the outcrops of any rocks are rare. Sandstones and limestones appear a t  
the surface more commonly than do other rocks. I n  general the surface 
material consists not of rocks but of unconsolidated material deposited by 
glaciers, streams, and wind, and the rock surface may lie from a few inches 
to 100 feet or more below the surface of the ground. I n  general through- 
out Illinois, the rock surface possesses considerably more relief than the 
ground surface; particularly is this t rue in southern Illinois where the 
valleys are deeply silted. I n  tracing the outcrop of a coal bed one of 
course notes its position on the rock surface, hidden beneath a mantle 
of soil. 

COMPARISOhT W I T H  EARLIER MAPS 

For  earlier maps published by the State Geological Survey showing 
the outcrop of the coals across the southern part of the State only a rough 
approximation to accuracy was claimed. T h e  lines indicating the margins 
of the beds for the most part connected scattered points of actual outcrop, 
and the intervening position of the lines was determined mainly in accord- 
ance with existing knowledge of the topographic features, the known depth 
of the'coal a t  points north of the outcrop and the supposed character of the 
dip between these points and the outcrop. Where  the beds are nearly 
horizontal and the surface is likewise level or  only gently sloping it  was 
then, as it is now, impossible without test holes to delineate their margins 
with much accuracy. T h e  accurate information in regard to surface con- 
figuration furnished by the topographic maps now available entirely across 
southern Illinois is of great assistance in projecting the probable position 
of an outcrop. I n  addition, more detailed information in regard to  the 
general lay and position of the coal approaching the outcrop has become 
available and knowledge concerning the position of the outcrop has been 
increased by local exploration by the drill;  consequently an outcrop map 
based upon such improved data has a much stronger claim for accuracy 
than earlier maps prepared from less abundant data. 

RELATIVE ACCURACY O F  DIFFERENT PORTIOhTS O F  THE MAP 

T h e  information a~cum~ulated in the Survey files regarding the out- 
crop of the coals in southern Illinois relates unequally to the various 
positions along the margin of the coal beds; an equal degree of accuracy 
cannot, theref ore, be clailiied for all portions of the designated lines of 
outcrop. I n  general where the lines describe somewhat intricate and 
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irregular patterns the knowledge concerning the position of the outcrops 
may be considered good; where the lines consist of open broad curves, gen- 
eralization may be suspected. I n  any case it  is probable that  the line of 
outcrop is more irregular than is represented since the scale of the map 
does not  permit the  clelineatioil of small irregularities such a s  probably 
exist. T h e  claim for greatest accuracy is made for those regions where 
privately conducted exploration by the drill, and detailed field investigation 
by members of the Survey staff provide the most complete information? and 
particularly for the position of the outcrop of No. 5 and No. 6 coals across 
Saline and most of Williamson counties, and of the outcrop of No. 6 coal 
across the northwest corner of Jackson County, along the east side of 
Beaucoup Creek in Perry County, and in Randolph County from Sparta 
to Percy. Along these stretches the outcrop of the coal has been tested by 
drilling in fairly large blocks and in several places field investigation has 
revealed the position of all actual outcrops. From Pinckneyville westward 
nearly to Willisville and west~.vard from the vicinity of Sparta to the 
vicinity of Belleville there are stretches where the outcrop has been very 
little tested and its position remains uncertain. T h e  outcrop northwest- 
ward from Marissa was mapped at the time the N e w  Athens quadrangle 
was geologically surveyed in 191 1.' Knowledge of the position of the out- 
crop of No. 6 coal in that  area has not greatly improved since that  time, 
texcept for a small area near the open-cut of the Solar Coal Company 
between Freeburg and New Athens. 

SPECIAL AREAS 
Th i s  report is particularly concerned with those areas along the out- 

crop that appear suitable for investigation but have not yet been tested by 
the drill. T h e  position of the more important of these is indicated on Plate 
I ;  they are numbered I to VI from west to east across the map. Larger 
scale maps of these smaller areas (Pls. 11-VII) have been printed on thin 
paper on the same scale as that  of the topographic maps issued by the U. S. 
Geological S u r v e y h n d  by placing them in their proper positions over 
these latter maps the relation of the outcrop lines to the topography can 
be readily ascertained. Other  smaller areas suitable for investigation exist 
here and there along the outcrop of the coals, and although they will be 
mentioned, the main purpose of the report is to describe the conditions 
obtaining with respect to occurrence of the coal in the six special areas. 

Ishaw, E. W., U. S. Geol. Surrey Geol. Atlas, New Athens-Oliaw~ille folio 
'(No. 2 1 3 ) ,  1 9 2 1 .  

zTopographic maps a r e  available a t  ten cents a copy. The following quadrangle5 
a r e  included within the a rea  covered by this ]?ortion of the report :  
Baldwin 3a la t i a  New Athens 
Campbell Hill Harrisburg Pincknegville 
Carbonilale Herrin St. Louis 
Coultervill e Marion Waterloo 
Duquoin Murphysboro West Frankfort  
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AVAILABLE COALS 

Wi th in  all the areas, except possibly I and I1 located in St. Clair 
County, two coals outcrop-No. 5 and No. 6. However, only No. 6 coal 
is mapped except in Area VI in \Villiamson County, because, although 
there seems to be no doubt as to the presence of No. 5 coal in Areas IV 
and V, and although it may be present beneath Area 111, the position of 
the outcrop and depth of the lower coal have not been sufficiently explored 
to warrant  delineation. I ts  presence beneath No. 6 coal along the outcrop 
of the latter in St. Clair County is improbable. Between St. Clair and 
Williamson counties the outcrop of No. 5 coal is indefinite. I n  the vicinity 
of Willisville and southwest of Sparta. Randolph County, there has been 
some drilling along the outcrop of this coal, but for the most part the 
territory southwest of the outcrop of No. 6 coal has not been much drilled 
and outcrops of the lower coal are rare. I t  is probable, however, that  the 
outcrop of the lower coal lies in general within half a mile south of the 
outcrop of No. 6 coal since the coals west of the Duquoin anticline are 
commonly separated by only 25 to  30 feet of strata. 

I n  Williamson and Saline counties where No. 5 coal is economically 
more important there is more detailed information in regard to its outcrop 
than there is farther west. Even in these counties the mapping is not of 
uniform accuracy. Eastward from N e w  Denison, that is across Ranges 
1, 5, and 6, East, the outcrop has been traced by field parties and deter- 
mined by authenticated drilling. T h e  outcrop as mapped from the vicinity 
of N e w  Denison northwest~vard to  the line of the Chicago, Burlington 
and Quincy Railroad northwest of Marion represents determinations 
resulting from drilling. T h e  datz were supplied to the Survey but they 
have not been closely checked in the field. From the line of the Chicago, 
Burlington and Quincy Railroad westward to Carterville the position of 
the outcrop is only approximately accurate. T h e  occurrence of the coal 
in this strip is considered in the description of special Area VI (p. 52 ) .  
From Cartervllle west to the county line the margin of the coal has been 
discovered in places by drilling and open-cut mining, but has not been 
mapped in detail. 

I t  will be noted in examining the maps that  the outcrop of No. 5 coal 
in general closely parallels the outcrop of No. 6 coal, but that  the parallel- 
ism is somewhat less close in Saline and eastern Williamson County than 
elsewhere. T h e  closeness of the two lines of outcrop is of course due to  
the fact that the coal beds are generally separated by only about 25 to 30 
feet of strata. I n  the eastern part of Williamson County, however, the 
interval between the two beds increases considerably; it  is about 75 feet 
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in the vicinity of Craborchard village, about 100 feet a t  the Saline-Wil- 
liamson county line, and 125 feet near Carrier Mills. Eastward from 
Carrier Mills i t  decreases somewhat. T h e  increase in the interval between 
Craborchard and Carrier Mills explains the wider separation of the out- 
crops of the two coals. 

From Randolph County eastward to  TYilliamson County the strata 
between the two coals consist of from 25 to  as much as 60 per cent of 
limestone. I n  northeastern Jackson County where the coals are about 35 
feet apart, the presence of 10 feet of limestone seems to be usual. Near  
Carterville the interval between the coals is about 40 feet, and here also 
about 10 feet of the intervening rock is limestone. Near  the outcrop of 
No. 6 coal north of Marion No. 5 lies about 45 feet below No. 6 with 
10  feet of limestone between the two coal beds. I n  T. 9 S., R. 3 W., the 
interval between the beds is from 50 to 60 feet, with no more than ten 
feet of limestone present, and in places as much as 17 feet of sandstone. 
I n  Range 4 E., where the interval is from 80 to 100  feet or more, usually 
less than 5 feet of limestone is present, but sandstones as much as 55 feet 
thick were encountered in some of the drill holes. I t  is noteworthy that 
only in eastern Williamson County where the intervening section contains 
a notable amount of sandstone is the line of outcrop of No. 5 coal marked 
by topographic irregularities. T h e  coal outcrops a t  the foot of an escarp- 
ment marking the position of the outcropping sandstone lying between the 
coals. Elsewhere the outcrop of No. 5 coal is less readily followed because 
there are no resistant beds above it and the surface usually slopes gently 
across the outcrop of beds lying for  some distance below No. 6 coal. Be- 
cause of the resistance to  erosion offered by the sandstone above No. 5 
coal in eastern Williamson County and the resulting steep slope adjacent 
to the outcrop of the coal the thickness of the overburden increase rapidly 
and conditions for stripping this coal are not particularly good, but slope 
mining can be carried on very close to the outcrop. I n  central Saline 
County the rocks between the coals are lxrgely shale and here again gentle 
slopes prevail for some distance north of the  outcrop of the coal so that 
large scale open-cut mining is possible. 

I n  the Sparta region the beds intervening between the two coals were 
very largely limestone. I t  is noteworthy thzt these are not sufficiently 
resistant to weathering and erosion to affect the topographic expression of 
the surface. Apparently these rocks did not conspicuously protrude from 
the preglacial surface. The i r  presence under cover is, however, very defi- 
nitely established bj- the numerous test holes that have penetrated both 
coals. I t  is very evident that the most favorable situations for the recovery 
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of S o .  5 coal by open-cut methods are where the rocks intervening between 
KO. 5 and KO. 6 coals consist largely of shale, as in central and western 
TYilliamson County and in Saline County. Elsewhere stsipping operations 
in Xo. 5 coal will be forced to handle considerable thicknesses of resistant 
rock, either limestone or sandstone. 

X O ,  5 COAL 

THICKNESS 

111 the Sparta and Willisville region in Randolph Countj- S o .  5 coal 
usually has a thickness of about 4 feet, but varies from 40 to more thar. 
60 inches. I n  general it appears to be more variable in thickness than 
No. 6 coal. I n  northeastern Jackson Countp the few available records of 
holes penetrating it  indicate that its thickness is between 4 and 5 feet. One  
secord reports as much as 5 feet 2 inches. A t  the pit of the Huskej- Coal 
Company in western Williamson County the coal has a thickness of 4 
feet. I n  Range 2 East it varies from 4 to 5 feet in thickness. Thence east- 
ward it  is usually more than 4 feet thick, though not generally more than 
five feet except between Carrier Mills and Harrisburg, where in places it  
is locally 7 to S feet thick. 

CHEMXC ?I CH \I< ACTERISTICS 

The chemical character of Ko. 5 coal in Randolph, Williamson, and 
Saline counties is indicated by the analyses oi  face samples collected in 
mines in those counties, and given on the following page. 

I t  will be noted that the anal>-ses in Table 2 apparently favor the 
coals sampled in Williamson County. I t  is commonly true, however, that 
analyses made prior to 19 12, before standardized methods of analj-sis 
were established, show calorific values somewhat higher than those deter- 

mined for the coal from the same mine in 1912 and since that year. 
Although the quality of the coal is best indicated by the "unit coal" value 
it is doubtful whether No.  5 coal in Williamson County is in general 
superior in quality to the coal from the same seam in Saline County because 
of the lower ash content of the Saline County coal. Additional analyses 
of S o .  5 coal in Williamson CountJ- are needed to establish its character 
definitely. Comparison of the analyses in Tables 2 (p.  20 )  and 3 (p. 2'7) 
indicate the superiority of the lower seam over No. 6 coal. I n  Randolph 

County the lower coal appears to have an advantage over No. 6 coal of 
about 300 B. t. u. on the unit coal basis and in southern JYilliamson County 
of at least 100 B. t .  u. but the latter advantage is not well established by 
the data used. There  are no analyses of No.  6 coal that can be used for 
cornparison with determinations for No. 5 coal in Saline County. 

T h e  most notable diff'erence in the character of No.  5 coal across the 
southern part of the State is in the amount of non-coal substance, that is 
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moisture, ash, and sulphur, present in the coal. T h e  impurities decrease 
considerably from west to east so that whereas the combustible constituents 
make up 76 per cent of the coal in Randolph County, they compose 80 
per cent in Williamson County, and 85 per cent or more in Saline County. 

TABLE 2.-Analyses of No,  5 coal in Randolph, Williamson, and Saline counties 

(Face samples only) 

Analysis 
No. Date 

$835" 

8836a 

1809b 9/08 

896c 8/07 

12918"!/21 

12919d 7 /21  

12917~1 7 /21  

Form of 
Analysis 

As rec'd 
Dry 

Unit coal@ 

As rec'd 
Dry 

Unit coale 

As rec'd 
Dry 

Unit coal@ 

As rec'd 
Dry  

Unit coale 

As rec'd 
Dry 

Unit coale 

As rec'd 
Dry 

Unit coal@ 

As rec'd 
Dry 

Unit coal@ 

Volatile 
Moisture Matter 

Fixed 
Carbon 

41.53 
48.00 

41.61 
47.40 

45.84 
49.02 

46.99 
50.12 

52.65 
55.56 

53.29 
57.14 

52.52 
55.65 

Ash Sulphur 

Calorific 
Value 

(B. t. u.) 

11015 
12793 
14709 

11037 
12572 
117 11 

12022 
12840 
14985 

12251 
13073 
14917 

12800 
13581 
14927 

12565 
13450 
14754 

12781 
13542 
14840 

aNear Blair, Randolph County. Analysis made since 1912. 
bLocal mine near Carterville, Williamson County. 
cspillertown Coal and Coke Co., Mrilliamson County. Mine abandoned. 
dNear Carrier Miils, Saline Cou.nty. 
eAsh, sulphur, and moisture free calorific value. 

I t  is interesting to note that practically the same differences exist in the 
character of No. 6 coal, at least in Randolph and Williamson counties. I t  
will be observed that the moisture content of No. 5 coal in Randolph 
County is notably higher than it is in the counties to the east. 

PHYSICAL CHARACTERISTICS 

T h e  physical characteristics of No. 5 coal can be most satisfactorily 
described by means of detailed sections and the citation of observations 
made at the coal face in various places from Randolph County eastward. 
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Sections of No.  5 coal in mine No.  9, Wi l l i s  Coal and Mining Co., Percy, 
sec. 11, T .  6 S., R. 5 W., Randolph County a 

Section 1-Face of the 4th north entry 
Strata Thickness 

Inches Inches 
Coal 
Charcoal ........................................................................................................................................................ % 
Coal .................................................................................................................................................................. 4% 
Charcoal ........................................................................................................................................................ % 

..................................................... Coal 1 % 
"Sulnhur" lh 
Coal ............................................................................................................................................. : ...................... 5  
Charcoal .................................................................................................................................................... 1/4 
Coal 5 %  
"Sulphur" .............................................................................................................-...................................... % 
Coal ......................................... ......................................................................................................................... 434 
"Sulphur" ..................................................................................................................................................... 1/2 
Coal ..................................................................................................................................................................... 16 
"Sulphur" ..................................................................................................................................................... l/s 
Coal ..................................................................................................................................................................... 5 
Clay mixture % 
Coal ..................................................................................................................................................................... 4% 

Strata 

Total coal .............................................................................................................. 4-9 %. 
Total  impurities ................................................................................... 1% 

Thickness of bed .......................................................................................... 5 0  inches 

Measured thickness ................................................................................ 49 inches 

Section 2-Face of main east entry 
Thickness 

Inches Inches 
Coal ........................................................................................................................................................ 8 
Charcoal ...................................................................................................................................... ?4 
Coal ...................................................................................................................................................... 5 
Charcoal ............................................................................................................................................ 1/4 
Goal ........................................................................................................................................................ 1% 
"Sulphur" 
Coal ............................................................................................... ---. ................................................... 7 
Charcoal ....................................................................................................................... . % 

Coal ........................................................................................................................................................ 11 
"Sulphur" ......................................................................................................................................... % 
Coal ......................................................................................................................................................... 13 
Clay ........................................................................................................................................................ l/s 
Coal ...................................................................................................................................................... 6 

Total  coal 56% 

Total  impurities .............................................................. "...-.....-..... 1% 

Thickness of bed .......................................................................................... 5 7  inches 

................................................................................... Measured thickness 5 7  inches 
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Strata Section 3-Face of the 4th south entry 
Inches Inclzes 

Coal ...................................................................................................................................................... 
Charcoai ................................................................................................................................... 
Coal ........................................................................................................................................................ 
Charcoal ........................................................................................................................................... 

................................................................................................................................................... Coal 
"Sulphur" ...................................................................................................................................... 
Coal ....................................................................................................................................................... 
Charcoal .......................................................................................................................................... 

................................................................................... Coal with lenses of "sulphur" 
"Sdphur"  ................................................................................................................................. 
Coal ............................................................................................................................................... 

................................................................................................................ Clay and charcoal 
Coal ....................................................................................................................................................... 

Tota l  coal ............................................................................................................... 5 6 %  
................................................................................. Tota l  impurities 1% 

.......................................................................................... Thickness of bed 57?h inches 
Measured thickness 7 inches 

Observations by G. H. Cady  in 1918: T h e  coal does not lie i n  benches, but is 
uniform throughout. T h e r e  are  no "horsebacks" and no boulders i n  the roof. 
T h e  coal contains a f e w  scattered lenses of massive pyrite one inch thick and 
4 to 6 inches across and an  occasional lens of laminated pyrite, all in  one general 
par t  of the mine. 

Record of observations by I f .  E. Culvet- in 1925 in  t l ~ e  loin1 mine operated by 
Jones and Sons nem- B ~ N ~ I . ,  se ( .  26, T .  5 S., K .  6 W . ,  Rnndolpil Co~cnty 

T h e  coal has  a thickness va ry ing  f rom 51 to 60 inches and averag ing  56 
inchzs. I t  contains scattered lenses of brown and of br ight  pyrite bu t  apparently 
a t  no persistent positions. T h e  seam is not separated into distinct benches. T h e  
coal is described as consisting largely of dull bands. Facings of calcite, pyrite, 
and possibly gypsum occur a s  joint fillings in  the coal. 

Record of observations by H.  E. C u h e r  in  1925 in  the strip mine operated by 
the Quaker Coal Co., now INuskey Coal Co., neat- Cnrterville, sec. 5, 

T .  5) S., P .  1 E., Williczmson County 
T h e  coal has  a thickness va ry ing  f rom 36 to 18  inches and averag ing  42 

inches. T h e  coal lies i n  one bench, except tha t  a layer of pyrite occurs ra the r  
persistently about 12 inches from the bottom of the coal. T h e  coal contains rather  
numerous part ings and lenses of charcoal. 

Sections of No. 5 coal i n  mine N o .  2 Wasson  Coal Co., Carrier Mil l s ,  
S P C .  33, T .  9 S., R. 5 E., Salinr County n 

Section 1-Face of 11th east off the main north entry 
Strata  Thickness 

Incl~es Inches 
Shale 

Coal ..................................................................................................................................................... 12 
Charcoal ....................................................................................................................................... lh 
Coal ...................................................................................................................................................... 7 % 
Charcoal --.... YL 

................................................................................................ Coal 3 1 
Pyrite lens ...................................................................................................................................... % 
Coal ........................................................................................................................................................ 5 %  

Tota l  coai ................................... .. ................................................................... 5 6 %  
Tota l  impurities .................................................................................. I/s 

Thickness of bed ......................................................................................... 5 6  inches 
Measured thicliness ................................................................................ 57 inches 
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Section 2-Face of 5th east off main north entry 
Strata Thickness 

Inches Inches 
Shale 

Coal ........................................................................................................................................................ 10% 
Charcoal % 
Coal ......................................................................................................................................................... 43 % 

------ 
Total coal .............................................................................................................. 54 

Section 3-Room 24 off the 11th north off the main west entry 
Strata Thickness 

Inches Inches 
Shale 

Coal ..................................................................................................................................................... 7 
Pyrite ................................ ........................... vl 
Coal ............................... : ........................................................................................................................ 47 % 

Total coal ............................................................................................................. 54% 
Total impurities ................................................................................................ % 

......................................................................................... Thickness of bed 5 %  inches 
Measured thickness ................................................................................. 5 4  inches 

cMeasureci by Netzeband, 1:112. 

T h e  foregoing sections and other observations although less complete 
than is desirable, particularly with respect to the coal in TVilliamson 
County, indicate two noteworthy chasacteristics of the coal: (1)  No. 5 
coal differs from No. 6 coal in that it is a single bench seam. (2)  T h e  ash 
content decreases eastward across the State, but, so far  as is known, it 
nowhere decreases to the extent to which the ash content of No. 6 coal 
decreases in parts of IVilliamson County. The re  is, however, very little 
reliable information about the character of No. 5 coal in 'IVilliamson 
County, so that generalizations are not of great value. 

Certain generalizations in regard to the character of the rocks asso- 
ciated with No. 6 coal will doubtless be of interest. Particular interest is 
attached to the character of the cap rock which is one of the most wide- 
spread beds in the Pennsylvanian formations of Illinois. I t s  presence 
within a short distance above the top of No. 6 coal is almost universal. I t  
is invariably present west of Williamson County and in eastern Williamson 
and Saline counties. I n  central Williamson County its absence in places 
is one reason for the favorable stripping conditipns for No. 6 coal in the 
region where are located the Pj~ramid,  Mammoth, and Prosperity pits, 
near the line of the Chicago, Burlington, and Quincy Railroad between 
Herrin and hfarion (PI .  V I I )  . I n  a small area apparently not more 
than one mile wide the limestone cap seems to be generally absent. T h e  
area seemingly lies at the margin of a region extending northward into 
central Franklin County and widening to the east and west in which the 
limestone cap rock is generally absent or 25 feet o r  more above the coal. 
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It is approximately coterminous with the area in which KO. 6 coal is 
8 feet or more thick. 

Where  the cap rock is present its thickness increases somewhat from 
east to west. I t  is not commonlj- more than 8 feet in Saline and eastern 
Williamson County. Of I80  recards of drill holes in Saline County most 
of which penetrated No. b coal only three report cap rock 10 feet or  more 
in thickness. T h e  greatest thickness reported is 12 feet, and the usual 
thickness is 6 feet or less. T h e  limestone thickens somewhat through 
weatern Williamson County. I n  the strip pit operated by the Black 
Servant Coal Company, in northeastern Jackson County, the cap rock is 
about 7 feet thick. Between I h q u o i n  and Pinckneyville where there has 
been much exploration, thicknesses in excess of 10 feet are common and in 
places the limestone is said to be as much as 20  feet thick. I n  western 
Perry County in the vicinity of Willisville the cap rock appears to have a 
very uniform thickness of about 6 feet; in the Sparta region it seems to be 
slightly thinner. I n  the Sparta-TYillisville region two other persistent 
beds of limestone are present within 40 feet of the coal, one about 5 to 5 
feet thick lying about 25 feet above the coal, and the other about 3 feet 
thick lying about 40 feet above the coal. These three limestones can be 
very definitely identified from drill hole to drill hole over a considerable 
area. Exploration with the drill east of Freeburg in St.  Clair County 
indicates that the limestones present in Randolph County also underlie a t  
least parts of St. Clair County and possess similar characteristics. T h e  
data herein presented indicate that  the thickness of the cap rock as a single 
ledge is greatest in the Duquoin-Pinckneyville region. 

Where  open-cut mining requires the removal of a considerable thick- 
ness of limestone, as is the case generally along the outcrop of No,  6 coal, 
the value of the rock so removed is a matter of interest. 'The use to 
which the rock can be put depends very largely upon its chemical character. 
T'he Survey has in its files the single analysis of the cap rock given below 
which represents a sample collected in the Duquoin region. 

Analysis of the limestome cap rock o f  No. 5 Coal near D ~ ~ p o i n ,  I l l inoi~  a 
Per cent 

SiO,% ............................ -... ..... --- 
Fe and A1 oxides ...................................................................................................................... 7.88 

3 

CaCO, .................................... : ............................................................................................................... 50.86 

CaO 28.56 

MgCO, .................................................................................................................................................. 4.26 

MgO ......................................................................................................................................................... 2.04 

LOSS of ignition ....................................................................................................................... 23.87 

Alkalies (by difference) Na,O and K,O ........................................................ 3.67 

nLaboratory No. 1 5 3 5  4 .  Analg-st. J. M. Lindgren. 
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This  analysis accords with the determinations of the physical character 

of the rock. I n  its usual manifestation it is an impure earthy limestone, 
from buff to dark gray in color. I t  is very sparingly fossiliferous. Where  
exposed it  weathers to a smooth, light gray to buff surface. It is brittle 
and relatively soft and when struck sharply with a hammer breaks off in 
thin, more or less rectangular fragments parallel to the weathered surface 

and not to the bedding, which is not very definitely marked. T h e  chief 
impurity is fine siliceous silt, in accordance with the very high per cent of 
silica determined by analysis. 'The weathered product produced by the 
decaj of the rock has not the usual plastic character of material derived 
from pure limestones because of its high siliceous content. Physical and 
chemical examination of the rock indicates that in general it does not 
possess the characteristics of a high-grade limestone suitable for the manu- 
facture of the better grades of agricultural limestone, portland cement, etc. 
I ts  possibilities of usefulness reside mainly in its qualifications for use as 
rubble and ballast. 

T h e  physical characteristics of the higher limestones present in the 
Randolph County area are such as to indicate that  these beds are more 
highly calcareous than the cap rock of No. 6 coal. T h e  writer is not 
aware that any analyses of these limestones have been made, but from a 
knowledge of their physical character as displayed in outcrop he is confi- 
dent that the possibilities of their usefuiness are much greater than those of 
the cap rock. 

T h e  strata other than limestone lying within 50 feet of No. 6 coal 
consist almost entirely of shale except in parts of Saline County. I n  
western Kentucky a wide-spread sandstone known as the Anvil Rock sand- 
stone overlies the cap rock of Herrin (No.  6) (Kentucky No. 11) coal. 
This  sandstone has been identified in the Eagle Valley region in southern 
Gallatin County, I l l i n o i ~ . ~  I n  places in Saline County sandstone occupies 
a position similar to that of the Anvil Rock sandstone in Gallatin County. 
Illinois, and in western Kentucky. T h e  presence of such a sandstone in 
the section above KO. 6 coal may largely explain the southward facing 
escarpment extending from Ledford to Harrisburg, though it is probable 
that sandstone in this locality overlies a limestone known as the Bankston 
Creek limestone, the position of which is between 30 and 40 feet above 
No. 6 coal. The re  are numerous drill holes in Saline County, however, 
the records of which show the presence of thick sandstone beds within a 
few feet of the coal. Such sandstones do not seem to be present common l~  
west of the TVilliamson-Saline county line. 

3Butts, Charles, Geology and mineral resources of the Equality-Shawneeton-n 
area: Nillois State Genl. Surrey Bull. 57. PI.  I. 1926. 
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CHEMICAL CHARACTERISTICS 

Kumerous chemical analyses of face samples show that the quality of 
the coal substance as expressed by the unit coal B. t. u. value (moisture, ash, 
and sulphur free) improves progressively eastward and southward across 
the southern part of the State, a t  least as far as eastern Williamson County. 
Whether  this improvement in quality persists across Saline County there 
is at present no means of knowing as analyses are not  available. Th i s  
change in the character of the coal is demonstrated by the analyses in 
Table 3 which are so arranged that they refer to the quality of the coal 
at points successively farther and farther east. T h e  unit coal B. t .  u. 
value represents the heating value of the coal substance free from all non- 
coal substance; that is, moisture, ash, and sulphur. T h e  "as received" 
B. t .  u. value may be regarded as the unit coal B. t. u. value decreased in 
proportion to the amount of moisture, ash and sulphur in the coal as 
mined. I t   ill be noted from an inspection of the data in Table  3 that 
of the three non-coal components, moisture shows the most definite change 
in quantity between the west and east sides of the State. T h e  decrease in 
moisture together with an increase in the heating quality of the pure coal 
necessarily means that the coal as mined improves toward the southeast 
even though the ash and sulphur remain the same. I t  will be noted that 
the ash content in eastern Williamson County is not greatly different 
from that in St. Clair and Randolph counties. T h e  sulphur content is 
only a little if any less. The re  is, however, an area in central Williamson 
County characterized by relatively low ash and sulphur content. T h e  
amount of moisture is intermediate. Th i s  low ash and sulphur content 
together with a relatively low moisture content provides as low a total 
non-combustible content as is found in the eastern part of the county 
m-here the moisture possesses its minimum value, but  the ash and sulphur 
are slightly higher in amount. Therefore we find that the "as received" 
values of the coal in the central and eastern parts of Williamson County 
differ very little. Although the total non-coal substance in the coal in the 
two parts of the county is approximately the same, it  is important to under- 
stand that a larger portion of the  non-combustible material is ash in the 
coal mined in the eastern part of the county than is the case with respect 
to the coal in the central part of the county. 

T h e  chemical character of No. 6 coal in mines adjacent to its outcrop 
across the southern part of the State is shown by the analyses in Table 3. 
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TABLE 3.-Analyses of No. 6 coal in mines adjacent to the outcrop of the 
coal in soutizern Illinois 

(Face samples only) 
Analysis Form of Volatile Fixed 

No. Date Analysis Moisture Matter Carbon 

St. C h i r  County 
12559" 3 /21  As rec'd 11.5 37.2 41.7 

Dry 42.0 47.1 
Unit coal 

1600b 6/08 As rec'd 11.4 37.8 37.4 
Dry 42.6 42.2 

Unit coal 
26218c 7/09 ,4s rec'd 10.0 37.6 41.0 

Dry  41.8 -1-5.6 
Unit coal 

5524-6'1 8 /12  As rec'd 10.0 39.3 39.1 
Average Dry 42.7 43.4 

U n ~ t  coal 
12558'1 5 /21  ,4s rec'd 9.4 37.2 40.9 

Dry  41.0 45.1 

--- Unit coal 
t~hTear Millstadt. cNear Lenzburg. 
bNear Freeburg. r7Near Marissa. 

KandoIph County 
12564cb 5/21 AS rec'd 9.7 37.3 41.7 

p r y  41.3 46.2 
Unit coal 

50+5-77' 8 /12  As rec'd 11.1 37.3 40.1 
Average Dry  43.7 43.4 

Unit coal 
 northern part  of county. 
bCentral part of county. 

5034, 37, Perry County 
38 '40 ,  
42,43" 6 1  12  As rec'd 10.95 37.0 41:s 

Average Dry 41.5 47.0 
Unit coal 

5514 
19, 2077 8 /12 As rec'd 12.45 36.1 12 .8  

Average Dry  41.3 48.8 
Unit coal 

3 1033-6C 10  / I 8  As rec'd 12.04 33.9 44.8 

Ash 

9.6 
10.9 

13.4 
15.1 

11.5 
12.6 

11.5 
12.8 

12.6 
13.9 

11.3 
12.5 

11.4 
12.8 

10.2 
11.5 

7S.6 
9.9 

9.2 
10.5 

Calorific 
VaIue 

Sulphur (B. t. u.) 

Composite Dry  38.5 51.0 
Unit coal 

cbNear Pinckneyville. bWes t  of Duquoin. 
cSouth of Duquoin ; Security No. 1 mine ; U. S. Bur. Mines Bull. 1 9 3 ,  p. 33,  19 2 2 .  

Williamson County 

12875" 7 / 2 1  As rec'd 
p r y  

U n ~ t  coal 
4-996, 
5000, 
5006b 6/12 As rec'd 

Average Dry 
' Unit coal 

12883C 7/21 As rec'd 
Dry 

Unit coal 
12882C 7/21 As rec'd 

Dry 
Unit coal 



COAL STRIPPING POSSIRILITIES I N  SOUTHERN ILLINOIS 

PHYSICAL CHARACTERISTICS 

I n  the selection of a coal bed for open-cut mining its physical charac- 
teristics need to be taken into consideration as fully as the chemical char- 
acteristics, particularly when the analyses represent face samples of coal. 
Face sampling permits the discard of -impurities greater than %-inch in 
thickness; hence it is quite possible that in some regions the importance of 
certain persistent banded impurities, which can scarcely be discarded in 
open-cut mining, is not fully realized. 

T h e  physical features of No. 6 coal difier considerably from point to 
point in the southern part of the State. T h e  most conspicuous difference 
is between the coal east and that west of the Duquoin anticline, or approxi- 
mately that position. There is no definite line of demarcation and it is 
probable that the Williamson County type of coal persists somewhat to the 
west of the line of the anticline into Jackson and Perry counties. 

One of the very prominent and characteristic features of No. 6 coal 
is its "bench" arrangement. All through southern Illinois a division into a 
top, middle, and lower bench is possible. T h e  lower bench is separated 
from the middle bench by a bed of shale, or fire clay, known as the "blue 
band" which is without question the most characteristic physical feature 
of the bed. T h e  upper and middle benches are commonly separated by a 
"mother coal" or mineral charcoal parting which is probably significant of 
a time during which there was wide-spread oxidation of the surface of the 

peat deposit now represented by the coal. T h e  coal above the parting; that 
is, the top coal, and the bottom coal below the blue band generally make 
solid benches of good coal, although the upper bench is probably superior 
in quality to the rest of the coal in the seam. I t  is in the phjnsical character 
of the middle bench that there resides the great difference between the coal 
underlying the eastern and that underlying the western part of the southern 
end of the State. I n  some places in Williamson County and the Duquoin 
region the middle bench is solid like the top and bottom benches. Where 
it is split up, the thinner benches are not persistent and the partings are 
generally thin layers of mother coal. T h e  lack of persistence of the sub- 
divisions is noteworthy. 

There follotvs a series of measured sections of No. 6 coal collected 
during the past twenty years by members of the Survey staff from mines 
adjacent to the outcrop through St. Clair, Randolph, Perry, and William- 
son counties. 
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ST. CLAIR COUNTY 

Section of No.  6 coal in  mine of Pittsburg Mining Co., Belleville, 
sec. 16, T .  I N., R. 8 W.a 

About 1200 feet southeast of shaft 
Strata Thickness 

Inches Inches 
Coal, top ................................................................................................................................................... 11% 
Co a1 15% 

.............................................................................................................................................. Slate, blue :J( /4 

Coal "drift" ...................................................................................................................................... 11% 
Slate, blue ............................................................................................................................................... y4 
Coal "block" ....................................................................................................................................... 11+& 
"Sulphur" ................................................... 
Coal 

54 
............................................................................................................................................................ 3 

Slate, blue ............................................................................................................................................... 1 
Coal ............................................................................................................................................................ 134 
Slate, blue (blue band?)  ........................................................................................................... 
Coal, bottom 

34 
18 

Tota l  coal ........................................................................................................... 72 % 
Total  impurities ......................................................................... 3 %  

Thickness of bed .................................................................................. 76% inches 
nMeasured by W. F. 'Wheeler, 1 9 0 7 .  

Section o f  No. 6 coal i n  stt-ip pit operated by Ckas. Deffenbaz~gh, 
Millstadt ,set. 24, T .  I S., I?. 9 W.Cb 

Strata Thickness 
Inches Inches 

Shale, carbonaceous, weathered 
Coal ................................................................................................................................................. 8% 
Shale ................................................................................................................................................. 
Co a1 12 

% 
..................................................................................................................................................... 

Pyrite ................................................................................................................................................. ?4 - Yg 
Coal .................................................................................................................................................... 14% 

........................................................................................................................ Shale, pyritic %-1 
Coal ................................................................................................................................................... 1% 
Pyrite .......................................................................................................................................... 94 
Coal .................................................................................................................................................. 21 

---- 
Tota l  coal ........................................................................................................... 5 7% 

Total  impurities ............................................................................. 2% 
Thickness of bed ................................................................................... 60 inches 
Measured thickness ............................................................................. 5 9  inches 

nMeasurec1 by 1 9  21.  

Section of No. 6 coal in  mine of iilulberry Hill Coal Co., Freeburg, 
sec. 18, T .  I S., R. 7 W.cb 

Strata Thickness 
Inches Inches 

"Slate," black 
Coal, hard,  sulphur stringers, calcite facings ...................................... 11% 

............................................................................................. Charcoal ............................................ : % 
Coal, mostly dull, with bony and "sulphur" lenses ........................ 10% 

................................................................................................................. "Sulphur" part ing lh 
Coal, as above ...................................................................................................................... 5qi 
Shale .................................................................................................................................................. lA. . -  
Coal .................................................................................................................................................... 15 
Shale, black ?k 
Coal ..................................................................................................................................................... 12 
"Sulphur" lens .......................................................................................................................... 36 

.................................................................................................................................................. Coal 4 



CO.AL STRIPPIKG POSSIBILITIES I N  SOUTHERN ILLINOIS 

, < ,> 
......................................................................................................................... sulphur" iens 1 

Coal ...................................................................................................................................................... I 
Shale ................................................................................................................................................... 14 
Coal ........................................................................................................................................................ 23 1/i. 

Total  coal ......................................................................................................... 86% 
'Total impurities .................................................................................... 3 I/ /e  

Thickness of bed ............................................................................ 8 9 g  inches 
Measured thickness .......................................................................... 89 inches 

al\leasured by P .  T. Post, 1925. Position in mine not stated. 

Sections of No.  6 coal i n  mine of the Star Coal Co., Freeburg, 
sec. 30 1'. 1 S., A. 7 W." 

Section 1-Sixth room off the 8th south on west side 
Strata Thickness 

Inches I n c / ~ e ~  
"Slate" 

Coal, with "sulphur" lens ( 1  by 6 inches) .............................................. 17% 
Clay streak ................................................................................................................................. 

.................................................................................................................................................... Coal 16 
Clay, "sulphur" in places ............................................................................................... M 

........................................................................ Coal 12 
Clay and "sulphur" .................................................................................................................. l/j 
Coal ................................................................................................................................................... 4 
Blue band and pyrite ........................................................................................................ 1 

.................................................................................................................................................... Coal 28 % 

Total  coal ........................................................................................................... 28f4  
Total  impurities ............................................................................. l?i 

...................................................................................... Thickness of bed 80 inches 
Measured thickness ........................................................................ 79 inches 

Section 2-Measured near shaft on east side 
Strata Thickness 

"Slate," black Inches Inches 

Co a1 
Clay, 
Coal 
Clay 
Coal 
Clay, 
Coal 
Blue 
Coal 

................................................................................................................................................ 25% 
sulphur, mother coal part ing ................................................................. . . 
........... : ........................................................................................................................................ 13 % 
................................................................................................................................................... M 
..................................................................................................................................................... 9 
mother coal, "sulphur" ...................................................................................... ?lG 

'? 

........................................................................................................... Tota l  coal 79:4 
............................................................................ Total  impurities 1% 

Thickness of bed ...................................................................................... 81 inches 
Measured thickness ............................................................................... 81 inches 

X o ~ e  : The l~ar t ings  Nos. 2. 4, 6, ant1 8, a re  very persistent throughout the 
mine. I n  many places one or more of them will be pyrite. The blue band is not  
unconnnonlj- all pyrite. 

Section 3-Fifth and sixth south entries on east side 
Strata Thickness 

"Slate," black Irzc//cs Incllez 
................................................................................................................................................. Coal 31 

Clay streak .............................................................................................................................. 

. C o d  19 
Clav and pyrite .................................................................................................................... 
c o  ai 4 
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Clay streak .............................................................................................................................. 
Coal ................................................................................................................................................... 4 
Blue band ................................................................................................................................... 1 
Coal .................................................................................................................................................... 30% 
Mother coal ................................................................................................................................ 35 
Coal ..................................................................................................................................................... 21 

Total  coal ........................................................................................................... 120 
Tota l  impurities ............................................................................ 1% 

Thickness of bed .................................................................................. 1 2 1  inches 
Measured thickness ...................................................................... 1 2 1  inches 

xote:  Coal in this mine T-aries in thickness from 78  to 1 2 4  inches. The 
a?-erage thickness is 84 inches. 

nMeasurec1 by G. 1-1. CaCiy, 1918 .  

Section of N O .  6 coal in Fairbanks ( N o .  3 )  mine, Kolb Coal Co., N e w  Athens, 
sec. 2, T .  3 S., R. 7 W.a 

Strata  Room 3 off third east entry Thickness 
Clod Inches Inches 
Shale ( 2  inches) 

Coal ................................................................................................................................................. 12% 
..................................................................................................................................................... c'Sulphur" $4 

Coai .................................................................................................................................................... 10% 
"Sulr~hur" ................................................................................................................................................... 

Coal .................................................................................................................................................... 9% 
Coal, bony .................................................................................................................................. ?& 
Coal ................................................................................. : ...................................................................... 11% 
"Sulphur" .................................................................................................................................... % 
Coal ................................................................................................................................................... 4% 
Blue band ................................................................................................................................... ?k 
Co a1 ............................................................................................................................................... 22 

Clay ----- 
Total  coal ........................................................................................................... 7554 

Total  impurities ............................................................................ 2% 
................................................................................... Thickness of bed 77% inches 

.................................. Measured thickness 7734 inches 
al\Ieasured by E. W. Sham-, 1911. 

Section of No.  6 coal in mine No. 2, Borders Coal Co., iVIizl-issa, 
sec. 21, T .  3 S., R. 6 W.cL 

Strata  Thickness 
Inches Inches 

Limestone more than 2 feet thick 
Coal, "blacksmith" ............................................................................................................. 18 
Part ing .......................................................................................................................................... % 
Coal ................................................................................................................................................... 24 
"Sulphur" and shale .............................................................................................................. $4 
Coal .................................................................................................................................................... 13 % 
"Sulphur" ......................................................................................................................................... % 
Coal ....................................................................................................................................................... 4 %  
Blue band and "sulphur" .............................................................................................. 1 15 
Coal ..................................................................................................................................................... 18 

Clay 
------- 

Tota l  coal ...................................................................................................... 78 
Total  impurities ............................................................................. 2 

Thickness of bed ......................................................................................... 90 inches 
oMeasurei1 by Jon Uil(len, 1908. Location of section in mine not  stated. 
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Sections o f  hTo. 6 coal i n  mine hTo. 1, Borders  Coal Co., .l.l(zr-issu, 
sec. 27, T .  3 S., R. 6 W." 

Section 1-East room off south entry 
Strata  Thickness 

Inches - l n c h e  
Limestone 

Coal, clean, bright ......................................................................................................... 1 6 ?& 
Pyrite .................................................................................................................................................. 14 
Coal, dirty .............................................................................................................................. 1 5 %  
Pyrite :;,<, , \  ............................................................................ 
Coal, ve ry  dirty 20% 
Pyrite ................................................................................................................................................ >y8 
Coal, bony ............................................................................................................................... 4 
Blue band bone, shale, pyrite .............................................................................. 1s 

............................................................................................... Coal, fair ly clean, hard  19 
Clay 

Tota l  coal . 71% 
Tota l  impurities 6% 

.................................................................................................. Thickness of bed 8 incher 
.................................................................................... Measured thickness 78 inche! 

Section 2-Room 8 north off 6th east off north 
Strata  Thickness 

I n c h s  Inclzc. 
Shale, black 

Pyrite and bone ................................................................................................................. 2 
Coal, bright 1 5  35 
Pyrite ........................ 56 
Coal fairly clean ........................................................................................................... 10 
Pyrite .................. Yi 
Coal, fair ly clean and bright ................................................................................... 1 6  
Bone and pyrite .............................................................................................................. % 
Coal, fair ly clean .............................................................................................................. 16 
Blue b a n d ;  bone and shale ......................................................................................... 1% 
Coal, dir ty 23 

Clay -- ------ 
Tota l  coal 80% 

Tota l  impurities 4% 
Thickness of bed ........... 84% inche? 
Measured thickcess 85 inches 

Section 3-Room 5 from face of 2nd east off north 

Strata  Thickness 
Inches l n c l t e ~  

Limestone 
Coal, top bench, clean, bright ... . 9% 
Coal clean bright .......................................................................................................... 15% 
Bone .................................................................................................................................................... j/4 
Coal dirty 16 
Pyrite and bone .................................................................................................................. Xi 
Coal, dirty ............................................................................................................................ 17 
Blue b a n d ;  bone and shale ....................................................................................... 3!!i 
Coal, dirty .............................................................................................................................. 18yi 

Clay 

Tota l  coal ........................................................................................................ 
Tota l  impurities 

76 3i 
1 yi 

......................................................................................... Thickness of bed 78 inches 
................................................................................... . Measlured thickness 78 inches 

ciS~Ieasurec1 by xel,el and Srnith, 1 9 1 2 .  
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Sections of No  . 6 coal in Meek mine of the Egyptian Con1 and i l / J in i~z~  Co., 
Marissa. sec . 36. T . 3 S., R . 6 IT." 

Section 1-Fourth west entry south 
Strata  Thickness 

L'Slate" Inches Inches 
Coal ....................................................................................................................................... 8 
Charcoal .................................................................................................................................. % 
Coal ..................................................................................................................................................... 5 
Pyrite .................................................................................... 
Coal ........... ........................... 5 
Charcoal and pyrite 
Coal 5 +5 
Charcoal % 
Coal 15 
Charcoal ............................... % 
Coal 5 
Pyrite and charcoal ......................................................................................................... 1 
Coal ........................................................................................................................................... 13 
Pyrite .......................... 54 
Coal ................. 4% 
Slate;  blue band .................................................................................................................... .,? i -1 
Coal 16 

Clay ........ 
Tota l  coal ....................... .......................... 79 

Total  impurities ............................................................................. 3 %  
Thickness of bed ....................................................................................... 8 2  inches 
Measured thickness 32 inches 

Strata  Section 2 --Main south entry Thickness 
"Slate" Inches Inches 

Caal  12 
Pyrite .......................................................................................................................................... g-?d 
Coal ............................................................................................................................................. 14 
Clay mixture ....................................................................................................................... % 
Coal 9 
Pyrite ...................................... 56 
Coal 6% 
Shale and pyrite ....................................................................... ;- 

Coal 16% 
'/z 

Shale, blue band ............................ 3/ct 
Coal ................................................................................................... : ............. 16 

Clay ----- -- 
Tota l  coal 733j .1 

Tota l  impurities ............................................................................ 2% 
Thickness of bed ....................................................................................... 7646 inches 
Measured thickness ....................................................................... 76 inches 

nil1easured bi- J . &I . Wilson, 1 9 2 1  . 

RANDOLPH C O U N T Y  

Section of No  . 6 r o d  in  the mine of the Boyd Coal Co., Spavtcr. 
sec- . I .  T . 5 S., R . 6 W.cb 

Strata  Thickness 
D r a w  "slate" Inches Inchrs 

............................................................................................................................. Coal. top 14 
"Sulphur" .......................................................................................................................... % 

........................................................................................ Coal ("nine-inch bench") 12 
Par t ing  .................................................................................................................................... 
Coal ("drift bench") ...................................................................................................... 11 
Di r t  ..................................................................................................................................................... 

...................................................................................................... Coal ("block bench") 16 
"Sulphur" ..................................................................................................................................... 
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To ta l  coal ........................................................................................................... 68 
Tota l  impurities ............................................................................. 2 1/16 

Thickness of bed 7 1/16 inches 
n3leasured 133' G . H . Catly . Location in mine not  stated . Observations in  1 9 1 8  ( ? )  

Sections of N o  . A coal in the mine of M o f a t  Coal Co., Spal-ta. 
S P  I . . ~ . T . ~ S . . R . ~ W . C ~  

Strata  Section I-Location i n  mine not stated Thickness 
Clod. shaly Inches Inches 

................................................................... Co ............................. 11% 
Shale ................................................................................................................................................. % 
Coal clean 43/4 
Coal with pyrite 53/1 
Shale ........................................................... 5/y 
Coal thin pyrite partings 11% 
Shale band ................................................................ 3/s 
Coal 15% 
Shale ................................................................................................................................................... % 

......... CI ay 
Tota l  coal ...................................................................................................... 62% 

.............................................................................. Tota l  impurities 2.96 
...................................................................................... Thickness of bed 6 %  inches 

Section 2-North r ib  on 10th west ( in  120 feet east of face)  off 13th south . 
Called main 30th west 

Strata  

Shale . black fiusile 

Thickness 
Inches Inches 

Coal 7g 
Pyrite part ing ....................................................................................................................... 

Coal : 5 
2 /a  

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

Pyrite part ing ........................................................................................... : *& 
Coal 9 6/8 
Shale ....................................................................................................... ... 2/8 
Coal  ................................................................................................................... 5 3 4  
Charcoal ................................................................................. % 

Shale ~............................................................................................................................................... 1 / 8  
Coal ...................................................... 13 54 
Shale and pyrite band ..................................................................................................... 
Coal 1% 

4/8 

Blue band,  shale ................................................................................................................ 1 6 / 8  
Coal ................................................................................................................................................ 6 6 / 8  

Cl a? --- ------ 
.......................................................................................................... Tota l  coal 62% 

Tota l  iinpurities .............................................................................. 3 :% 
..................................................................................... Thickness of bed 65% inches 

Measured thickness 5 6/8 inches 
Note:  Culx-er reports t h a t  the  shale  part ings a r e  persis tent :  about  a s  much 

so  a s  t h e  so-called blue bancl. -n-hich here is very low in most pa r t s  of the  mine . I n  
the abundance of relatively persistent part ings this  bed appears  t o  be more like 
xo . 6 coal in the  U(~1leville i-esion than likc t l i ~  coal in the vicinity of Ilucluoin . 

ahleasurecl 733- El . E . Cvlwr .  1 92.5 ( ? )  . 
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Section of N o .  6 coal in mine iYo. 4, Illinois Fuel Co., Sparta, 
sec. 16, T .  5 S.,  R. 5 W." 

Face of 13th east off main north entry 

Strata  Thickness 
Inches I ~ L I I C S  

Shale, fissile 
Coal, top (estimated) .......................................................................................................... 
Par t ing  ....................................................................................................................................... 

Charcoal and pvrite lens 
Coal ............................................ .- ............................................................................................... 

Coal .............................................................................................................................................. 

Pyrite band .............................................................................................................................. 
Coal ................................................................................................................................................ 

Pyrite part ing .................................................................................................................... 
Coal ................................................................................. .... 
Shale ; blue band .............................................................................................................. 
Coal with thin pyrite lenses ............................................................................ 

Clay 

Tota l  coal ......................................................................................................... 

............................................................................. Tota l  impurities 
................................... Thickness of bed inches 

Measured thickness 72 inches plus estimated 8 
................................................................................................................ inches 0 inches 

ci3lea.sursecl by 1-1. 3. Culver, 1 9 2 5  ( ?) 

Sections of No.  6 ~.oal in mine X o .  6, Wi l l i s  Coal rrnd .Wining Co., Percy, 
sec. 14, T .  6 S., R. 5 W." 

Section I-Twenty-first south entry 

Strata  

"Slate" 

"Sulphur" ....................................................................................................................................... 
Coal ............................................................................................................................................ 

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

Shale ................................................................................................................................................ 

................................................................................................................................................ Shale 
Coal ............................................................................................................................................ 
Blue band .............................................................................................................................. 
Co a1 ......................................................................................................................................... 

Clay 

Thickness 
Inches Jnc,hr.r 

T o t a l  coal .......................................................................................................... 8 5 %  
T o t a l  impurities ........................................................................... 4 

Thickness of bed .................................................................................... 8 9  inches 
Measured thickness ....................................................................... S 7% inches 
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Section 2-Face of main east 

Strata Thickness 
Inches Inch, 

"Slate" 
Coal ............................ 14% 
"Sulphur" ......................................................................................................................................... % 
Coal 10 
"Sulphur" ........................................................................................................................................ % 
Coal 7 
Clay ..... 1 

............................................................................................ Co a1 10% 
"Sulphur" ......................................................................................................................................... % 
Coal .......................................... 6% 
" S U I ~ ~ U T "  M 
Coal .................................................................................... 9 
Blue band shale and ''sulphur" I %  
Coal 7 
"Sulphur" ........................................................................................................................................ % 
Coal 5 

Cl a JT 
-- 

r . 1 otal coal .................................................................... 69% 
Total  impurities +a 

.................................................................................... Thickness of bed 7 4  incE 
Measured thickness ........................................................................ 75 inches 

Section 3-Face of the 12th north entry 

Strata Thickness 
Inches Inci 

"Slate" 
Coal .......................................... 5 %  
"SulphurM ...................................................... 
Coal 10 
"Sulphur" .... 

Coal . 9 
Charcoal 96 
Co a] ................ 2 
Shale .................................................................................................................................................. % 
Coal .................................................................... 8 
Clay ..................................................................................................................................................... % 
Coal 6 
Charcoal ......................... % 
Coal ................................................................................................................................................ 3 
Shale ................................................................................................................................................. % 
Coal 1% 
"Sulphur" ......................................................................................................................................... % 
Coal : 13% 
"SuIphur" ............................................. ' ......................................................................................... $&-9 
Coal ........................................................................................................ 3 
Blue band;  shale ................................................................................................................. 14 
Coal ................................................................................................................................................ 16 

Total  coal ................ 777k 

Toltal impurities ............................................................................. 33 
....................................................................... Thickness of bed inc 

trMeasured by  Wilson and  Setzebancl . 1 9  21 . 
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PERRY C O U N T Y  

Sections o f  No. 6 con1 in mine No.  8, Will is  Coal nnd Mining Co., W i l l i s d l e ,  
sec. 30, T .  6 S. ,  R. 4 W.cL 

(Depth to coal! 67 fee t ;  average thickness, 72 inches) 

Section 1-12th south off 1st east 
Strata Thickness 

Inches Inches 
"Slate" 

Coal hard 3 
c o a l ;  pryrite and calcite strings .............................................. - -..... 27 
Clay and charcoal ............................................................................................................ 4% 
Coal 8% 
Clay ................................................................ '/4 
Coal 16 
Clay ................................................................................................. % 
Coal 4 
Clay, blue band $6 
Coal, h a r d  ........................................................................................................................... 11 

Undercl ay 
--------- 

Tota l  coal ....................................................................................................... 69% 
Tota l  clay and impurities 6 

Thickness of bed ................................................................................. 75% inches 
&le asured thickness ....................... 74 inches 

Section 2-12th north off 1st east at entry 
Strata Thickness 

Inches Inches 
"Slate!! 

Coal ........................... 6 
.............................................................. Coal, softer, pyrite, and calcite strings 27 

Clay and charcoal ........................................................................................................... 3% 
Coal 9% 
C l i y  ..................................................................................................................................................... ?4 
Coal ............................................................................................. . 34 
Shale and pvrite blue band ............... -.- - Y y; 
Coal 4 
Shale and clay % 
Coal .................................................................................................................................................... 13 

- -- 

Tota l  coal 73 % 
Total  clay and impurities 4% 

Thickness of bed ................................................................................... 7S1/i inches 
Measured thiclrness .................................................................... 75 inches 

Section 3-3rd south off main east 
Strata Thickness 

Inches Inches 
"Slate" 

Coal, hard  top .................................................................................................................. 5% 
Coal ............................................................................................................................................... 21 
Shale .................................................................................................................................................. ?& 
Co a1 ............................................................... 12 
Coal and charcoal .......................................................................................................... 3 
Coal ......................................................................................................................................... 23 

.................................................................................................................. Shale, blue band 1% 
Coal ........................................................................................................................................... 11 

....................................... Tota l  coal 75% 
Total  clay and impurities 1% 

Thickness of bed ................................................................................... 77% inches 
Measured thickness . 75% inches 
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Section 4-4th mest off 3rd south 
Strata  Thickness 

I n c h c s  JrzcI1c.c 
#'Slate" 

c o a l  top .-..... 6% 

Coal . 4 
Shale and pyrite .................................... .. :,; -R/Q 

.......................................................... Coal ... 10 
Shale ..................................................................................... . ?; 

n 0 
........................................................... Co a1 .................................. 3 3 

Shale, blue ... 1 :,4 
Coal ....................................................................... 9% 

T o t a l  coal ................................ 63 
To ta l  clay and impurities .................................................. - ? 14 , a- 

Thickness of bed 6 5 %  inche$ 
Measured thickness 6 5  inches 

trxotc,s l iy XVilson. 

Settiorzs o f  No .  6 coal in mine No.  1,  Wil l is  Coal and Mining Co., W i l l i s d l e ,  
sec. 30, T .  6 S., R. 4 W .  

(Depth  to bottom of coal 86  fee t ;  average  thickness 74 inches) 

Section 1-Face of the 5th main south entry(& 
Strata  Thickness 

Inches inclies 
Black "slate" roof 

Coal brittle T;erv hard  bright .......................................................................... 14 
1 ,  

Coal ha rd  bright, less brittle 10 
Coal, laminated, filled with I4mother coal" in  thick layers, 

bands and glance coal between ....................................................................... 12 
Coal, about same, little more solid ................................................................ 12 
Coal, more solid, but wi th  "mother coal" ................................................. 12 
"Blue band" ? 

.................... Coal, dirty, considerable sulphur and "mother coal" 15 

Section '-1st Rcom o f  7th south off main east -1.000 feet southeast of shafth 

S t ra ta  
D r a w  "slate" 

Thickness 
Inches Incl~cs 

Coal ..................................................................................................................................................... 13 
Mothel: co a I  .......................................................................................................................... 
Coal .... 11 
"Sulphur" ......................................................................................................................................... "-1,i 

Coal .................................................................................... ......... 6 
Mother  coal ............................................................................................................................ $5 
Coal ...................... 29 
Blue band 1 
Coal ................................................................................................... 13 

Underclay 

Tota l  coal ............................................................................................................ 73 
Tota l  clay and impurities .................................................... 1% 

Thickness of bed ................................................................................ 7-Fl.i~ inches 
nNotes by I<. D. White, 1 9 1 2 .  
bXotes  by Jon LTrlden before 1!!10. 
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Section of No. 6 coal in  the mine of the Illinois Sixth Ye in  Coal Co., ~ i n c k n e y a i l l e ,  
Strata  sec. 13, T .  5 S., R. .? W." Thickness 

"S1 ate" Inches Inches 
Co .................................................................................................. ............ 8 

.................................................................................. Charcoal % 
Coal wi th  of "sulphur" 27 
Charcoal 
Coal . 7 
"Sulphur" T.$ 
Coal with bedded "sulphur" .................................................................................... 17 
"Sulphur" ........................... % 
Coal 2% 
Blue band ;' shale and L'su]phur" 1 
Coal ................................................................................................................................................ 313$ 
Shale ....................... % 

Tota ]  coal ........... : ....................................................... 7234 
Tota l  impurities ............................................................................ 1%. 

Thickness of bed .................................................................................... 74-% inches 
Measured thickness ......................................................................... 73 inches 

rthIeasurer3 by Wilson and Netzeband, 1 9 2 1 ,  a t  face of first -rest entry. 

Sections of No. 6 coal in mine of the Ritchey Coal Co., Pinckneywille, 
s e c . 2 3 , T . 5 S . , K . 3  W. 

Section 1-At face of room 4. on 2nd west, north side" 
S t ra ta  Thickness 

Shale, carbonaceous Inches I7zchcs 
Coal ( top coal) ,  i r regular  pa r t ing  below; brittle and h a r d ;  

calcite and "sulphur" plates scattered through coal ............ 8 
Coal with mother coal in  thick bands ;  less calcite and 

"sulphur" ........................................................................................................................... 2 8 
Coal, wi th  bands of bone and sulphur fo r  5 inches above 

Blue band 1% 
............ Coal, with shale bands and considerable bone and d i r t  18 

- 

T o t a l  coal ......................................................................................................... 8-1- 
To ta l  impurities ............................................................................................... 1% 

Thickness of bed . 85% inches 

Section 2-At face of entry of 4th east  olff main north, 1000 feet f rom shaftb 
Strata  Thickness 

Inchcs Inches 
c o a l ,  bright 40 
Mother  coal ......................................................... 1 
Coal bright ............................................................................................................................................. i 
"Sulphur" streak ............................................................................................................................... 
Coal, bright ........................................................................................................................................ 2 
Mother  coal ....... ....................................... 1 
Coal, bright ......................................................................................... 22 
Blue band ............................................................................................................................... 

Coal, bright ...................................................................................................................... 3 
BIue band ...................................................................................................................................................... 

Coal, bright ............................................................................................................................. 2 
Mother  coal ................................................................................................................................ 1 
Coal, bright .................................................................................................................................... 17 

-- . - -. - - -. 

........................................................................................................ Tota l  coal 90 
........................................................................ Tota l  impurities 2?4 

Thickiless of bed .................................................................................. 9274 inches 
Measured thickness ............. : ......................................................... 92% inches 

rcMeasurec1 by  I<. D. White, 1 9 1 2 .  
bMeasurec1 by McDonal t l  and Stafforil. 1912. 
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Section of No.  6 coal in strip pit operated by  the Scott Smith Coal Co., Dzquoin, 
secs. 16 and 17, T .  6 S., R. 1 W.'i 

Strata  Thickness 
Izches Inches 

Coal, few inches gone, rather  hard,  dull, with "sulphur" facings 3 
Charcoal % 
Coal, more bright .......................................................................................................................... 8 
Charcoal ....................................................................................... 
Coal, more dull bands 

'/s 
7% 

Clay "sulphur" part ing ................................... 
........................... Coal, alternating 2-inch bands of dull and bright coal 31% 

Shale, da rk  gray,  blue band ............................................................................................... 
Coal, exposed .................................................................................................................................. 3 
Coal, unexposed ? 

aMeasurec1 by I". T. Post in STV. ?/1. STV. ?Q sec. 16 ,  1 9 2 5 .  

Sections of No.  6 r o d  in mine of Security Coal and &fining Co., Duquoin, 
sec. 29, T .  6 S., R. I W.CL 

Section 1-In room 2 off the 17th north off 4th west north, 1000 feet north, 
5000 feet west of shaft 

Strata  Thickness 
Inches Inc'lres 

Roof: shale, gray,  clay 
Coal ) top > lef t  fo r  roof 12 
Coal, interbedded bright and dull layers, "sulphur" spangles 

and seams of pyrite ........................................... 60 
Mother coal ...................................................................................... 
Coal hard brilliant ........................................................................................................ lg 
Blue band ................................................................................................................................... - 7 
Coal 12 

Floor:  g r a y  underclay 

r \ 
........................................................................................................ Iota1 coal 8 6 ' A  

Tota l  impurities 2 
Thickness of bed ............... -.-- ........................................................... 88% inches 
Measured thickness 88% inches 

Section 2-In room 8, south off 6th east south 2500 feet south and 2000 feet 
east of the shaft  

Strata  Thickness 
Inches 1ncllc.r 

Roof: shale, gray,  clay 
Coal, top, not mined 24 

..................................................................................................... Coal with bright luster i 2  
.................... Mother coal and clay 54 

. Coal, banded dull and bright .............................................................................. 7 
Mother coal % 
Coal, bright with dull !:ands ............................................................................. 32% 
Blae band ............................................................................................................................... 

Coal ................................................................................................................................................... 14% 

......................................................................................................... Total  coal 90% 
Tota l  impurities .............................................................................. 2 

Thickness of bed . 92% inches 
Measured thickness 92 inches 

 measured by Scliroyer, 1 9 1 8 .  
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W I L L I A M S O N  C O U N T Y  

Sections o f  No. 6 coal in  John mine, Carierville and Big M u d d y  C o d  Co., 
Cnrterville, sec. 33, T .  8 S., R. 1 E.cL 

Section 1-Room 10 in the main north 60 feet f rom face 
Strata 'Thickness 

Inches Inches 
Shale 

Coal, roof' ............................................................................................................................... 20 (approx.)  
.................................................. Coal with stringers of pyrite and calcite 15 

Mineral  ................................ :d 
Coal ......................................................................................................... 38 
Pyrite .................................................................................................................. 3.6 
Coal ................................... 10 
Blue band, shale ..................................................................................................................... 1% 
Coal. .................................................................. .............................. 12 
Pyrite .............................. 34 
Coal -.. ....................................................................................................... 10 

Tota l  coal ........................................................................................................... 105%; 
Tota l  impurities .............................................................................. 1 %  

Thickness of bed ................................................................................... 1 inches 
lMeasured thickness (exclusive of top coal) ............ 85% inches 

Section 2-Cross cut 25 feet  f rom face of 10th north off 14th west 
Strata  Thickness 

Inclics Inclies 
Shale 

Coal roof estimated 24 
Coal, stringers and lenses of pyrite ........................................................... 30 
Charcoal ........................................................................................................................................ l/s 
Coal ........ .............................. 40 
Blue band, shale, and coal ........................................................................................ 2 
Coal 21 

Tota l  coal .......................................................................................................... 115Ys 
Tota l  impurities 2 

Thickness of bed .................................................................................... 117% inches 
Measured thickness (exclusive of top coal) ........... 9 1  inches 

nMeasured by J. 34. \Vilson, 1 9 2 1 .  

Sect~ons of No. 6 c o d  in  mine No. 8, iV1ndison Coal Co., Dewmaine,  
sec. 35, T .  8 S., R. 1 E.CO 

Section 1-Face of 7th south off main west 
Strata  Thickness 

Shale Inches Inches 
................. .......................................................................................... Coal left as roof ... 18 (approx.)  

Charcoa]  part ing ................................................................................................... 

Coal ............................................................................................................................................ 18 
Charcoal .......................................................................................................................... %i 
Coal ....................................................................................................................................... 173/ - 4 
Charcoal .................................................................................................................. 1 
Coal .................................................................................................................................. 13% 
Chal.coal ............................................................................................................................ li'2 
Coal ............................................................................................................................................. 161/4 
Blue band, shale ........................................................................................................ 
Coal 24 

?4 
....................................................................................................................................... 

------- 
............................................................................................................ Tota l  coal 104% 

,T I otal impurities :% 
............................................................................ 

Thickness of bed .................................................................................... 0 inches 
Measured thickness (exclusive of top coal) ............ 89% inches 
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Section 2-Face of 3rd south off 3rd west 
Strata Thickness 

Inches Inches 
Shale 

.................................................................................................................. c o a l  lef t  as roof 18 (approx.) 
Charcoal .......................................................................... 
c o a l  .. 24:A 
Charcoal .................................................................................................................................... % 
Coal with pyrite stringers 1-1. 
Coal with charcoal partinus 4 
c o a l  .......................................... 2 8% 
Elue b a n d ;  shale with coal stringers ............................................................ 
Coal 10 
Charcoal $4 
Coal 11% 
Charcoal (blackjack) lens .......................................................................................... 1 ;% 

...................................................................................................... c o a l  1% 

Total  coal ........................................................................................................... 92% 
Tota l  impurities 3% 

Thickness of bed ....................................................................................... 9 6  inches 
Measured thickness (exclusive of top coal) ............ 79 inches 

nMeasur-eil by Netzeband, 1 9 2 1 .  

Scrtions of No. 6 coal in  mine No.  1, Taylor Coal Co., Herrin, 
sec. 32, T .  8 S., R. 2 E." 

Section I-Third northwest room 56 

Strata Thickness 
Inches Inches 

Shale 
Coal lef t  as roof .................................................................................... 14 (appl-OX.) 
Coal with pyrite lenses and stringers 42% 
Charcoal % 
Coal ..... 16% 

Total  coal 99% 
Toltal impurities ....................... .-- ................................................ 2% 

................................................................................... Thickness of bed 1 0 2  inches 
............ Measured thickness (exclusive of top coal) 87 inches 

Section 2-Third southwest room 50 

Strata Thickness 
Inches Inches 

Shale, white 
Coal lef t  as  roof 11 (approx.) 
Coal ....................................................................... ................................................................... 22% 
Charcoal 1- 54 
Coal 3 
Charcoal 2 
Coal . 10% 
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To ta l  coal 9 0 %  
Tota l  impurities 3 / T/ 4 

Thickness  of bed ....................................................................................... 9-1 inches 
.................. Measured thickness (exclusive of top coal) 81 inches 

trI\leawreci 133' Netze'nancl, 1 9 2 1 .  

Srctions of No.  6 coal in mine i i o .  2, Sincerity Coal Co., Nm- ion ,  
sec. 34, 1. 8 S.,  K .  2 E." 

Section 1-Face of the 5th east off the back north 

S t ra ta  Thickness  
Inches Incfles 

Coal l e f t  3s rodf 18 ( ~ P P I O X . )  
Coal stringers of pyrite ............................................................................................. 9 
Charcoal ........ ................... % 
Coal 11 6/8 
cllarcoal ....... 54 
Coal ...... 20 1 / 8  
Shale  .................................................................................................................................................. 4/8 
Coal ..................................................................................................................................................... 15 4-/8 
HIue band ; shale mixed ~ y i t h  coal ... 1 
Con! 22 

Clay  

T o t a l  coal ........................................................................................................... l0O1A 
.............................................................................. T o t a l  impurities 1 ?h 

Thickness of bed ............................................................................. 1 0  'j4 inches 
Measured thickness (exclusive of top coal) ............ 83% inches 

Section 2-Face of the main  north entry 

S t ra ta  Thickness  
Inches I ~ C I I P S  

Coal l e f t  as  roof ............................................................................................................ 18 (approx . )  
........................................................................... C o a l ;  joints filled 7Titll pyrite 12 

Charcoal ................................................................................................................................ 1 
. Coal ----.................................... I +  

Charcoal  ......................................................................................................................... 56 
Coal ................................................................................................................................ 3 3  418  
Blue band ; shale and coal ...................................................................................... 2 
Coal .................................................................................................................................. 20 

C!  ay 

........................................................................... T o t a l  impurities 2 
................................................................................... Thickness of bed 1 0  inches 

............ Measured thickness (exc1usi~-e of top coal) 84% inches 
nl\reasurecl 1 3 s  hTetzei;anrl, 3 !!?I. 
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Sections of No  . h coal in the mine of Orchard Coal Co., Pittsbz~r-g. 
s e c . Z , T . 9 S . , R . 3 E . a  

Section 1-Room 19 off the 2nd north entry 

Strata Thickness 
Inclzes Inches 

"Slate" black 
Coal with pyrite stringers ................................................................................ -- 4% 
Pyrite lens 36 
Coal . 32% 
Pyrite lens 36 
Coal ................ 20 
Blue band;  shale 1 
Coal ........................................ .................. 11% 

Strata 

Tota l  coal 68% 
Total  impurities ...... 1% 

Thickness of bed .............................................................................. 69% inches 
Measured thickness 69 inches 

Section 2-Face of 2nd south of main east 

'(Slate" black 
Coal ............................................................................................................................................... 

Pyrite ........................................................................................................... 
Coal 
Charcoal .................................................................................................................................. 
Coal 
Pyrite ..... 
Co ................................................................................................................................................ 

Blue band;  shale ..................................................................................................................... 
Coal .......................... 
Pyrite .......... 

Coal ....... 

Thickness 
Inches Inches 

~ ~ t ~ l  coal 89% 

................................................................................ Total  impurities 1 
Thickness of bed ................................................................................ 9034 inches 

nMeasured by J . M . IVilson . 
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PART 111 

S P E C I A L  AREAS IN S O U T H E R N  I L L I N O I S  I N  WHICH 
EXPLORATION FOR COAL S U I T A B L E  FOR OPEN- 

CUT MINING I S  RECOMMENDED 

Six special areas crossed by the outcrop of No. 6 coal ase recom- 
mended for investigation with the view of determining the availability 
within them of bodies of coal suitable for recovery by open-cut mining- 
T h e  areas selected for consideration are not those in which the most 
information is available concerning the position of the margin of the c o d  
bed or beds. In  some areas along the outcrop of No. 6 coal and also of 
No. 5 coal exploration in anticipation of development has been thorough 
and the position of the coal bed explored can be indicated with considerable 
accuracy. General interest, however, is not directed toward these explored 

or developed areas but toward the remaining unexplored areas. Although 
the amount of available information about some of these areas is unfortu- 
nately small certainly its compilation, together with the presentation of gen- 
eral facts in regard to the coals and associated strata, will be of assistance 
in directing the course of further investigations and explorations. 

T h e  available information in regard to the areas selected for descrip- 
tion is assembled on Plates 11-VII. O n  each map is indicated the outcrop 
of No. 6 coal as closely as this can be determined from the data a t  hand. 
Since all outcrops, drill holes, mines, etc., are indicated by symbols, the 
absence of such symbols implies that the line of outcrop is simply the closest 
approximation to accuracy that general information permits. T h e  nature 
of this general information consists mainly of determinations in regard to  
the altitude of the coal at mines and drill holes adjacent to the margin 
of the bed. From a comparison of such data can be determined the genera!, 
slope of the coal-bearing rocks in the vicinity of the outcrop of the coals,. 
T h e  topographic maps available furnish information in regard to the sur- 

face altitude. Wi th  the depth of the coal a t  any point near the outcrop, 
the slope of the beds, and the altitude of the surface all known, obviously 
a close approximation to the position of the outcrop can be made, provided 
the thickness of the unconsolidated covering is not highly variable. T h e  
variation in the thickness of the glacial and alluvial material in fact pro- 
vides the greatest element of uncertainty in maps of this kind, and is one 
of the reasons why drilling along the outcrop must be closely spaced in 
order to "prove" the coai thoroughly and convincingly. I n  view of thc 
consideration expressed it is hoped that the reader will not regard the 
maps as delineating facts established by detailed exploratior, but rather as 
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simply indicating probabilities and, to that extent, of possible serj~ice il 

directing exploration. 

T h e  areas IT-ill be considered serially from \vest to east. 

 ARE.^ 1 
Special Area I ( P l .  11) embraces a region in northern St.  Clai 

County lying along the outcrop of No.  6 coal between Freeburg and thl 

\+init!- of Belleville and extending southward about six miles from thc 

environs of Belleville. &lost of the area lies in T .  1 S., R. S W. I 
includes part of each of two quadrangles, Kev- Athens on the east, an( 
IVaterloo on the west. T h e  l a r g ~ r  part of the area lies in S e n -  Athen 

quadrangle. 

T h e  outcrop of Ko.  6 coal in the part of the area included in thl 
New Athens quadrangle is approximately as mapped by Shatv.' T h e  out 

crop in the remaining portion of the area is extended f r o ~ n  the end of thc 

outcrop line in the N e ~ v  Athens quadrangle southward in a position deter 

mined with reference to a fen- outcrops, a small strip mine, scattered drill 

ing, and the altitude of the surface. So far  as is known there are nc 

outcrops of the coal a t  the surface along the entire designated position s 
outcrop. The line is to be regarded therefore simply as an approximatior 

to the actual conditions. coal lies buried beneath an overburden con 

sisting largely of alluvium to n depth of 20  feet or more. 

T h e  position of the margin of the coal bed is very largely detesminec 
by the altitude of the coal as it  approaches the outcrop line. T h e  altitudt 

of the coal, n-hese it is 400 feet or more abo\e sea level, is shown by struc 
ture contours having an interval of 50 feet. T h e  position of the 400-foo 

contour is determined by the altitude of the coal in numerous shafts along 

the Illinois Central Railroad and roughly parallels the line of the railroad 

Dri l l  holes and mines located northeast of the railroad indicate a genera 

dip of the coal in that direction so that  it is probable that  the bed rises a1 

about the same rate toward the southwest, and that its outcrop ]\.-ill haw 
approximately the position indicated. Since the surface northeast of thc 

position of the 400-foot structure contous line has everywhere an altitude 

exceeding 4-60 feet,  i t  is apparent that  the coal lies too deep for open-cul 

mining in that direction. So far  as the writer is aware, there has been nc 

drilling to explore the margin of the bed between Freeburg and Belleville 

I t  is probable that examination of mine maps and elevations of those mine: 

located close to the designated position of the outcrop would furnisl 

definite information about the actual position of the outcrop and the deptf 

of the coal in part of the area, and so far  as possible such esaminatior 

should be made i f  exploration of any part of the area is contemplated. 

~ S h a ~ l - .  F. I\\\'., T'. S. Geol. Sur.\-e)- Geol. Atlas .  S e v  Atl~ens-C)l;a\\x-ille folic 
(No. 2 1 3 ) ,  f iq .  5, 1;. 1 ,  1 9 2 1  
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From the data available, tracts in Area I which appear to be particu- 
larly suitable for investigation are as follows: sec. 11 and the N. sec. 
14, T. 1 S., R. S W . ;  sec. 5 and the E. sec. 6 of the same township. 
T h e  line of designated outcrop west of Freeburg in secs. 2 1  and 25  indi- 
cates the coal as outcropping at an altitude between 100  and 150 feet. 
Th i s  signifies that the depth of surface covering here is possibly as much 
as 75 feet. I t  is altogether probable that it is actually much thinner than 
this and that therefore the margin of the coal may lie as much as a mile 
farther west than as indicated. A line of test holes 50 to 75 feet in depth, 
or sufficiently deep to penetrate the coal at npproximately y4-mile intervals 
from the center of sec. 19 to the center of sec. 23 would determine t he  
margin of the coal. I t  is thought probable, likewise, that the boundary is 

mapped too far  north in the S. f / 2 .  Sec. 33, T. 1 N., R. 8 UT., since t he  
surface cover here is likewise indicated as about 75 feet thick. T h e  south- 
ward extent of the workings of the Perry Coal Company in the S W .  y' 
sec. 3 4  would afford important informastion in regard to  the bed in that 
direction. Sec. 4, T. 1 S., R. 8 TV., therefore, offers possibilities of being 
underlain by bodies of shallow coal. 

AREA I1 
Area 11 (Pl .  111) lies along the outcrop of No. 6 coal from the St. 

Clair-Randolph county line northwest to the vicinity of New Athens. 
Within i t  is included part of each of four quadrangles. Most  of the area, 
like Area I ,  lies in the New Athens quadrangle. I t  crosses a corner of 
Okawville quadrangle northeast of Marissa. South of N e w  Athens and 
Okawville quadrangles are respectively the Baldwin and Coulterville quad- 
rangles; the boundary passes through the north part  of Marissa. T'he 
boundary between the Baldwin and Coulterville quadrangles lies east of 
the larger part of the town of Marissa. 

Geological field investigations have been made in the area included 
in this map. A map of the geology of the N e w  Athens-Okawville quad- 
rangles has already been pub l i shedhnd  the outcrop of No. 6 coal as shown, 
by Shaw for the New Athens quadrangle corresponds closely with the 
outcrop as indicated on the map of Area I1 (PI.  111). T h e  outcrop 
within the area of the Baldwin quadrangle west and southwest of Marissa 
is very much generalized and is based on the relationship existing between 
the altitude of the coal at Marissa, the dip of the rock strata, and the 
surface configuration. 'The position of the outcrop as indicated in the New 
Athens quadrangle seems to rest upon no better basis, since there are no 
exposures or drill holes to determine its position. 

T'he map shows the position of the top of No. 6 coal by 25-foot con- 
tours from an altitude of 350 feet upwards. Since except immediately -- 

ZShaw, E. W., 013. cit. 
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adjacent to the valley of Kaskaskia River the surface has an altitude of 
420 feet or more where the coal is 350 feet or below no stripping opera- 
tions can be conducted north of the position of the 350-foot contour. T h e  

position of the 350- and of the 375-foot contour lines is determined very 
largely by reference to the altitude of the coal in the rather closely spaced 
mines along the Illinois Central Railroad. Persons having access to the 
mine maps and level data in the mines can verify the map or rectify any 

errors to the extent that mine ~vorkings extend south of the railroad toward 
the designated outcrop. 

T h e  areas that seem most favorably situated topographically for in- 
vestigation lie between the areas of alluvium along Doza  Creek and along 
Kaskaskia River at N e w  Athens. T h e  Dutch Hi l l  region 2 miles west 
of Lenzburg, in secs. 2, 3, 10 and 1 1, sec. 13 directly south of Lenzburg, 
and sec. 33 south of Marissa, all in T. 3 S., R. 7 W., are thought to merit 
particular mention. T h e  fact that Xo.  6 coal lies at a depth of only 55 
feet in the abandoned mine in sec. 21, T. 3 S., R .  7 W., gives some 
importance to the area in secs. 20, 21 and 28 adjacent to this mine. This  
area does not, however, appear to be topographically well situated. I t  may 
be generally assumed that where the cover is less than 20 feet the coal will 
probably be unsuitable for recovery. 

Coal No. 5 is not believed to be present in this area, but there is 
need for  drilling to determine whether or not a coal is present within 50 
feet of No. 6 coal. I n  the Sparta region the coal called No.  5 lies about 

30 feet below Xo. 6. 

Area 111 is in T. 4 S., R. 6 TV.? and lies adjacent to and northwest 
of Sparta (PI .  I V ) .  I t  forms part of the region included in the map of 
the Sparta area showing the structure of No. 6 coal published by thc 
Survey in 1 9 2 6 . q l a t e  IV shows the structure of No. 6 coal approximately 
the same as that given by- Moulton. I t  will be noted, however, that datz 
in regard to the position of the coal are indefinite in the north half of 
the area. 

T h e  outcrop of No. 6 coal can be traced fairly accurately from thc 
south boundary of the area to Plum Creek. T h e  limestone reported out- 
cropping or near the surface along Plum Creek in the NE. % NE. % 
sec. 27, T. 4 S., R, 6 W., is arbitrarily correlated with the cap rock of 
No. 6 coal. I t  may, however, be the limestone between No. 5 and No. 6 
coals, and if so, the outcrop of No. 6 coal is drawn too fa r  west in sec. 27. 
From Plum Creek northward to the county line no great amount of 
accuracy can be claimed for the outcrop line. If the altitude of the coal 

aMoulton, Gail F.. Oil and gas possibilities near  Sparta: Illinois State Geol. 
Survey Press Bulletin Series. Tllinois Petroleum No. 1, P1. I, 1313. 4-5.  April 1 7 ,  1 9 2 6 .  
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is approximatelj- accurately mapped the line of outcrop as indicated canno: 
be greatly in error. I t  is probable that the line lies too far  to the west 
rather than too far to the east. T h e  particular value of the map north 

of Plum Creek lies in the fact that it indicates the approximate area in 
m-hich prospecting for coal lying at shallow depth might well be conducted. 
This  area is bounded on the east by the 400-foot structure contour. I t  can 

hardly be expected that strippable coal will be found east of this line 

except possibly in a small area on the north side of P lum Creek in the 
5. % secs. 22 and 23. T h e  line showing the outcrop of the coal bounds 
the area on the west. T h e  fact that in this district there are extensive 
nearly level surfaces possibly underlain by coal also lying nearly horizontal 
is particularly noteworthy. T o  the writer it appears that in view of the 

absence of rock outcrops in the region and of drill holes and deep farm 
wells exploration should be conducted by a series of test holes running west 
approximately from the position of the 400-foot structure contour line. 

I n  drilling along the rnargin of the coal bed as indicated care will 
need to be exercised in the identification of the coals encountered. T h e  
actual existence of lower coals n ~ r t h  of Sparta is uncertain because the 
diamond drill test holes stop a t  No. 6 coal. T h e  identity of the coal 
encountered at 90  feet in the shaft located near the center of sec. 34 is 
uncertain. T h e  coal there mined is reported to be 6 feet thick and until 
more definite information in regard to it becomes available it is tentatively 
correlated as No. 5. A bed of poor coal is reported to have been encoun- 
tered at a depth of 293 feet in a well a t  the creamery a t  Houston. T h e  
coal is said to  have been 4 feet thick with a clay band in the middle. If 
such a coal is present a t  that depth at Houston, it has the approximate 
stratigraphic position of No. 2 coal. From the foregoing statements it 
will be seen that the information in regard to coal-bearing strata belov- 
No. 6 coal in this region is very indefinite. 

Areas recommended for  exploration in Area I11 are as follows: sec. 
26, west of the 400-foot structure contour; from the road running through 
the center of sec. 1-1- westward to the center of sec. 16: 'CV. sec. 10 and 

north and east halves sec. 9 ;  sec. -1- and SE.  sec. 5. 

Area IV lies in the south-central part of Perry County, largely in 
T. 5 S., R. 3 W. (PI.  V) .  Four quadrangles corner in the northwest 
part of the area: Coulterville on the northwest, Pinckneyville on the 
north, R/lurphysboro on the south and. Campbell Hi l l  on the southwest. 

I t   ill be noted by inspection of the map that No. 6 coal underlies a 
considerable portion of the north half of the area. Except on the wesT 
the position of the outcrop is largely in Pinckneyville quadrangle. Th i s  
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area has not yet been geologically mapped, but a geological map has been 

published of the Murphysboro quadrangle4. Detailed field investigations 
have been made in both the Coulterville and the Campbell Hi l l  quadrangles 
but the results of these investigations have not yet been published. 

There  are no outcrops of coal so far as known at any point along the 
designated margin of the bed. T h e  drift  conceals this margin so that its 
position can be indicated with only approximate correctness in accordance 

with data regarding the position and depth of the coal o r  the cap rock 
farther north, the dip of the coal-bearing beds, and the topographic con- 
figuration of the surface. Three  drill holes are situated south of the out- 
crop of No. 6 coal. Along Galum and Little Galum creeks are a number 
of outcrops of limestone reported by Worthen%nd he also reports that 
limestone was encountered a t  shallow depth in numerous farm wells 

located between Galum Creek and Pyatts. Th i s  limestone is thought to 
be the cap rock of No. 6 coal. The re  is a shallow slope mine in sec. 16, 
T. 6 S., R. 3 JV. I 'he coal has also been mined in the SE.  sec. 22, 
T. 6 S., R. 4 W., and the sink holes mapped on the Campbell Hi l l  sheet 
along the north line NW. sec. 26 indicate the presence of an underlying 
limestone, probably the cap rock of the coal. T h e  limestone outcrops along 
Galum Creek in the E,. sec. 18, T. 6 S., R. 3 W., and along Little 
Galum Creek in sec. 9 of the same township. A slope or  shaft located in 
the NE. NW, sec. 35, T. 6 S., R. 4 W., is thought to have reached 
No. 5 coal in view of the probable altitude of No. 6 coal a t  this place if 

it were present. 
T h e  surface in the S. secs. 26  and 27, T. 6 S., R. 4 W., is rather 

deeply underlain by glacial drift so that the outcrop line is only a rough 

approximation to accuracy. Even greater indefiniteness characterizes the 
available inforination in regard to the margin of the coal bed in the area 
near Denmark between Pipestone and Galum creeks. Eastward from 
Galum Creek the line is somewhat more definitely established because of 
the occurrence of limestone in the wells along the road west from Pyatts 
through secs. 13, 14, 15, and 16. Even here the coal may extend farther 
south than is indicated along the ridges between the streams. T h e  strata 
are nearly horizontal and in many places may locally dip south, as they are 
known to do in a similar position on the east side of Beaucoup Creek where 
a large area has been prospected by the United Electric Coal Company. 

I t  is thought that this area contains large blocks of No. 6 coal suitable 
for recovery by open-cut methods. I t  is believed that the most favorable 
region for  investigation lies north of the indicated position of the outcrop 
and east of Little Galum Creek. T h e  area between Pipestone and Galum 

4Shan1, E. TV., and Savage, T. F., G. S. Geol. Surrey Geol. Atlas, Murphysboro- 
Herrin folio (No. 1 S 5 ) ,  1 9 1 2 .  

5Worthen, A. H., Geological Sum-ey of Illinois, vol. 111, p. 91,  1 8 6 8 .  



cseeks including secs, 13 and 14 and the S.  5 secs. 23  and 24, T. 6 S,, 
K. 1 W., is a h  favorably situated. A smaller area recommended fol 

investigation lies in the N. $6 sec. 17 and S. y2 sec. 8, T. 6 S., K. 3 \V., 
between Galum and Little Ga lum creeks. 

T h e  greatest difficulty in open-cut mining in this area will  be the 

removal of the cap rock. I n  Perry and Randolph counties this s t ra tum 

appears to be thicker than it  commonly is else~vhere, and it  is probable 

that the average thickness is a t  least S feet. 

Drilling along the margin of  No.  6 coal should be continued a t  least 

here and there to  a depth no less than 50 feet belotv KO. 6 coal or  until  

S o .  5 coal is encountered. T h e  character of the surface south of the desig- 

nated margin of KO. 6 coal, particularly in secs. 22, 23, 26, and 27, T. 6 S., 

R. 3 TV., is exceedingly xrell disposed to favor the recovery of a lower 

coal i f  it is present. 

T h e  fifth area recommended for special investigation extends six miles 
east and three miles south of Pinckneyville, in Perry County ( P l .  V I ) .  It 
lies entirely TI-ithin the area of the Pinckneyville quadrangle. which has not 
J7et been surveyed geologically. T h e  information which is presented herein 

does not, therefore, represent the results of special investigation, but is a 

compilation of data available in the literature and in the Survej- files. 

,Although it is small in amount it indicates the existence of coal a t  shallon. 

depth a t  a number of places so that  the recommendation of the area fo r  

exploration seems warranted. 

I n  earlier maps published bv the Survey and other maps the outcsop 

of No.  6 coal in this area has 'been indicated a t  various positions. I n  general 

it has been indicated as extending northtvard through the west side o i  

sec. 35, T. 5 S., R .  2 W., to the S W .  cor. sec. 26, and thence northwest 

to the S?V. i/j sec. 22, where it crossed Panther  Creek. From there it was 
mapped as swinging wuthviest passing just north of the drill hole in the 

S W .  sec. 29  and crossing the main b rmch  of Heaucoup Creek in the 

north half of sec. 30, from which point it . i n s  continued southwest close 

to the township line at the east side sec. 36. T. 5 S.. R. 3 W. Information 

now available seems to indicate that  erosion along Beaucoup Creek and its 

branches was by no means so extensive as was formesly thought and that  

the outcrop of the coal lies much nearer the creek than v-as suspected, and 

accordingly does not finger up the valleys so far .  
T h e  Panther  mir;e, according to information furnished by the State 

> l ine  Inspector, mines Yo.  6 coal at a depth of 54 feet in the vicinity of 

Denny, sec. 33, T. 5 S., R. 2 W. I t  is probable therefore, that the margin 
of the coal is crossed by the creek some distance belon- the line of the Illinoi,; 
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Central Railroad and that in general the outcrop lies south of the railroad 

rather than north of it, at least across sec. 33. T h e  outcrop apparently 
swings north across the railroad in the IT. sec. 32 and southsvard across 
the railroad again in the SE. :.lj sec. 30. WorthenG in his report on Perry 
County states that No. 6 coal has been worked in a ravine in sec. 30. He 
further states: "A half mile northeast of town (Pinckneyville) the coal 
crops out on the Beaucoup; and several shafts have been sunk to the coal 

a t  this point. . . . . There  seems to be an undulation in the strata here 
which brings the main coal above the creek level, just at the town, while 
i t  dips below that level above and below." I t  will be noted that the coal 
lies at a depth of 29 feet at the Shakerag mine in the SE. % SIV. sec. 
26, T. 5 S., R .  2 W., so that it  is possibly as much as 30 to 35 feet higher 
in altitude than it is a t  the Panther mine. Since there is apparently a 
southward dip from near Pincknejville, xt the west side of the area, and 
apparently also a dip in the same direction at the east end of the area it  is 
thought the coal throughout the area dips southward from an axis parallel 
to the Illinois Central Railroad lying a mile or more northeast of the rail- 
road. Since a large portion of this area lies between 4-00 and 460 feet 
above sea level and the slopes are very gentle, conditions seem to be par- 
ticularly favorable for  open-cut mining provided the coal is present a t  the 
shallosv depth suggested. T h e  fact that the cap rock in this region is 
relatively heavy is probably an advantage since it served as a protection 
against preglacial and glacial erosion of the coal bed itself. 

Exploration in this region should be directed toward discovering the 
altitude of the coal along lines running north or  northeast from the rail- 

road, particularly in the interstream areas. Since the coal lies at shallomi 
depth, its outcrop will doubtless be very irregular, and yet it is found in 
other places that irregularities in the outcrop of the coal generally conform 
to the present topography after allowance is made for about 20 feet of 
fill. Fo r  this reason, inasmuch as the coal lies close to the level of drainage, 
drilling should be restricted to the divides until the position of the coal is 

established. 
It  is not improbable that the area in which the coal lies at an altitude 

of 100 feet or more extends eastward beyond the boundary of the special 
area for several miles, at least through sec. 24, T. 5 S., R. 2 W., and 
sec. 19, T. 5 S., K. 1 ST. There  appears to be a large area suitable for 

exploration. 

AREA VI 

T h e  final special area to be described lies adjacent to the heart of the 
Williamson County coal field, occupying an area lying between Herrin, 
Carterville, and itfarion (PI .  VII ) .  T h e  particular portion of the area 

GWorthen, A. H., Geological Survey of Illinois, vol. 111, 13. 90,  1868. 
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where exploration is recommended lies west of the Chicago, Burlington, 
and Quincy Railroad, that is between the pit operated by the Pyramid Coal 

Corporation in sec. 33, 'T. 8 S., R. 2 E., and Carterville. 
Th i s  area inclltdes a part of each of four quadrangles, namely, the 

Herrin on the northwest, the Carbondale quadrangle on the 

southl+-est, the West  Frankfort quadrangle on the northeast and the Marion 
cluadrangle on the southeast. T h e  geology of each of these areas, except 

the Marion quadrangle, has been mapped in detail and geological maps of 
the Herrin and Carbondale quadrangles have been publishede7 

Information in regard to the lay of No. 6 coal is fairly accurate in the 
portion of the area lying in T. 8 S. Near  the outcrop, however, less definite 
information is available. T h e  outcrop of both No. 5 and No. 6 coals is 
shown with as much accuracy as possible. T h e  outcrop of No. 6 coal is 
probably more accurately indicated than that of No. 5 coal, but since the 
two coal beds are only 25 to 30 feet apart the lines of outcrop will probably 
not generally be separated more than half a mile. Particular attention is 
called to  the small anticlinal fold esposed along the creek in the SW. 
sec. 6, T'. 8 S., R. 2 E. T h e  outcrop of No. 5 coal is swung north through 
the south half of secs. 5 and 6 in accordance with the probabilities with 
respect to this minor structure. 

Areas recommended for exploration are particularly the E. % sec. 5 
with respect to No. 6 coal, and the S. )4 sec. 1, T. 9 S., R. 1 E., and the 
W. % sec. 9 and the E. % sec. 8, T. 9 S., R. 2 E., with respect to No. 5 
coal. T h e  outcrop of both coals has been explored from the line of the 
Chicago, Burlington, and Quincy Railroad east nearly to Harrisburg, and 
most of the coal is under option or actual ownership of those interested 
in open-cut mining, so that  recommendations for explorations do not apply 

for  this portion of the area. T h e  writer wishes to call attention, how- 
ever, to the outcrop of No. 5 coal as delineated in the eastern part of the 

area, since it has not previously been mapped in this region. T h e  line is 
established by recent drilling for  coal suitable for open-cut mining in a 

large area adjacent to Marion. T h e  boundary of No. 5 coal has not been 
checked in the field and there is a possibility that the southward extension 
of the coal into sec. 23 may be due to the confusion of No. 5 coal with a 
lenticular bed that lies a short distance below No. 5 in some places in the 

vicinity of Marion. T h e  rnap is of particular interest because it shows 
the southward displacement of the outcrop along the fault zone in sec. 10. 

Attention may well be directed to the occurrence of a body of 
adjacent on the east to that owned by the Pyramid Coal Corporation and 

the Carbon Fuel Company, lying in the NW. sse. 31, T. 8 S., R. 2 
7Sha-n-. E VrT. and S a ~ a s e ,  T. E., r. S. Geol. Surrey Geol. Atlas, Nurph3-sboro- 

Herrin folio i I io . ' l85) ,  1 9 1  2 .  
Lamar,  J. E., Geology and mineral resources of the Carbondale cluaclrangle : 

Illinois State  Gecl. Survey Bull. 48, 1 9 2 5 .  
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E. I t  d l  be noted that  the altitude of the coal varies from 425 feet 
d o n g  the south line of sec. 3-1. to about 375 d o n g  the north line. Thc 
surface slopes in the same direction but more gently than the coal. Ir 
this region the cap rock is generally thin or absent, or 25 feet o r  morc 
above the coal and the rock cover therefore would offer less difficulty ir 
its removal than is commonly the case. 

r 7 I here remain for consideration two areas of relatively small s i n  

located along the outcrop of No.  5 and No. 6 coals in southern Illinois 

beneath which are bodies of coal under shallow cover. These will  be 

considered in the order of their geographic position from east to  west. 

T h e  first area lies on the west side of the Illinois Central "cut-off' 

near the Williamson-Saline county line in secs. 35 and 36, T. 9 S., R. 4 
E.. and in sec. 2, T. 10 S., R .  4 E. T h e  underlying coal is No. 5. and 

its ~narg in  has been traced partly across Saline County to the Williamson 
County line by Harr isburg interests. T h e  outcrop of the coal probablj 

passes west through the south quarter of sec. 36, swings south and then 
west again through the SIC. >$ sec. 35 and the north half of sec. 2. I n  

the west half of sec. 2 the cover is heavy close to the outcrop. 'There is 
probabl! between 100 and 150 acres of coal available in this tract and it 

lies very close to  transportation. 
A much larger tract than that just described is to be found along the 

outcrop of S o .  6 coal west of Hallidayboro in Jackson County. T h i s  

tract occupies a position lying between the tracts developed on the north 
by the Black Servant Coal Company, and on the south by the Forsyth 

Coal Company. I n  an area largely confined to the W. % sec. 36 and the 

SJV. i/l sec. 25, T. 7 S., I<. 2 W., and the NW. sec. 1, T'. S S., R. 2 
JV., the con1 lies at an altitude of 375 feet or above, and the surface has 

an altitude of between 400 and i20 feet. It is possible that coal may 

extend southwest into the E. 3 sec. 2. T. S S., R. 2 W. Dri l l ing along 
the margin of No. 6 coal should seek to discover the position of No. 5 
coal since it  seems probable that  it  is recoverable by stripping in secs. 26 
and 35, T. 7 S., R. 2 W., and 2, T. 8 S., R. 2 W. T h a t  No. 5 coal may 
be pi-esent also at s1i;~llo~v depth in sec. 7, T'. S S., R. 1 W., south of the 

area occupied by the F o r s j ~ h  Coal Companj-, seems probable. 

Since the writing of this report, additional information has been ob- 

tained on an area of coal under light cover in sec. 36, T. 9 S., R. 1 E., and 

in sec. 2, T. 10 S., R. 4 E., Williamson County. T h i s  area lies along the 
IVil l ix~i~son and Saline county line near the southeast corner of Crab 
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Orchard and the northeast corner of Stonefort townships. T h e  right of 
way of the Edgeu-ood-Metropolis division of the Illinois Central Railroad 
lies along the east side of the area. T h e  nearest town, Carrier Mills, is 
3% miles east on the Big Four Railway. 

T h e  area is included in the Harrisburg topographic quadrangle, and 
the mapping of the geology was incident to the preparation of a geological 
map of that quadrangle. T h e  writer is especially indebted to his assistant, 
Mr. Lloyd G. Henbest, for  the field data and the compilation of the map 
(PI .  V I I I ) .  

About 246 acres of coal is thought to be present in the area under a 
cover whose thickness has a ratio of S to 1 with respect to the thickness of 
the coal, and an additional 325 acres under a cover with a ratio of 10 to 1. 
T h e  total tonnage available at an average thickness of 4% feet of coal is 
about 41/!2 million tons. 

T h e  outcropping coal is No. 5, the same bed which is extensively 

mined a t  Harrisburg, Eldorado, and elsewhere in Saline County. I t  is an 
excellent quality of Illinois coal. T h e  cover of the coal is mainly shale. 
and glacial drift  or alluvium. Where  the cover is less than 8 to 1, it con- 
sists of about one-half unconsolidated material and one-half shale ; where 
the cover is heavier, the drift  rarely exceeds 20 feet. I n  some places, a thin 
bed of limestone one to two feet thick is found in the shale) a t  various dis- 
tances above No. 5 coal. 

T h e  northern boundary of the strippable area is placed at the outcrop 
of a thin coal, called "51/2" or  "5A" (possibly the equivalent of the Briar 
Hi l l  coal of Kentuckys), which lies 50 to  60 feet above No. 5 coal and 
about the same distance below No. 6 coal. 

No. 5 coal in this area is a t  least 4% feet thick, and a t  several places 
is reported as 4 feet 8 inches thick. I t s  attitude is nearly horizontal. Prob- 
ably small local flexures will be found to be of more importance than the 
general regional northward dip in affecting the depth of overburden. 

Plate VIII indicates the area recommended for testing and also sho~vs 

the locations of coal outcrops and other field data listed in Table  4. I t  

will be noted that the district recommended has three divisions: ( 1 )  an 
area where the cover has a ratio of 8 to  1 with respect to the thickness of 
the coal; ( 2 )  an area where the ratio is between 8 to  1 and 10 to  1 ; and 
(3)  an area south of the designated outcrop of No. 5 coal within which 
there may be patches of the coal. T h e  line marking the outcrop of No. 5 
coal can be indicated only in a general way. Possibly in places it  lies 
slightly north and in other places south of the designated position. I n  the 
tonnage estimates that have been made, ~ossible  bodies of coal south of the 
indicated position of the outcrop of No. 5 coal were not included. T h e  

i?Lee, TVallacp, Geology of the Kentucky part  of the Shawneetown quadrangle : 
Kentucky Geol. Survey, p. 33, 1916 .  
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most desirable body of coal, shown by the shaded portion on Plate VIII, 
probable underlies the eastern part of the area where the ratio of the over- 
burden to the coal is less than 8 to 1. 

About 40 acres of strippable coal was reported to be under option in 
this tract a t  the time the data were collected in June, 1927. 

TABLE +.-Surface dntn coliected in secs. 35, 36, T. 9 S., R. J E.; sec. 31, 
T. 9 S., R. 5 E.; sec. 6 ,  T. 10 S., R. 5 E.; secs. 1, 2, 3, T.  10 S., R. 4 E .  

Numbers correspond to the numbers on the m a p  (PI. VIJI) .  

Sec. 35, T. 9 S., R. 4 E. (Wil l iamson County) 
M a p  No. 

Outcrops of No. 5X coal and of shale. 
No. ji4 coal, 10 to 15 feet below surface in shallow well. 
No. 5 coal a t  Wi l l  Hill dr i f t  mine. Surface altitude a t  mouth about 450 feet. 

Altitude of top of coal 415 feet. Slight southard dip. Coal 4 feet S 
inches thick. 

T w o  shallow wells. 

Sec. 36, T. 9 S., K. 4 E. (Wil l iamson County) 

Outcrop of No. 5A coal. 
No coal in  shallow well. 
Outcrop of No. 5A coal. 
Outcrop of black slate near  limestone horizon. 
W a t e r  well-exact location uncertain. Surface altitude 440 feet. 27 feet to 

top of No. 5 coal. Drilled through 6 feet of coal without penetrat ing bed. 
( P a r t  of the 6 feet m a y  be black slate.) 

No  information. 
Drill  hole: No. 5 coal a t  33 fee t ;  over  1 feet  thick. 
Drill  hole: No. 5 coal a t  17 fee t ;  3 feet 7 inches thick. 
Probably no coal. 
Drill  hole: probably no coal. 

Sec. 31, T. 9 S., K. 5 E. (Saline County) 

Outcrop of Xo. jA  cbal in cut. 
Drill  hole: No. 5 coal at 65 feet. 
Drill  hole: No coal to 51 feet. 
Probably no coal ;  shallow well, ahout 15 feet. 

Sec. 6, T. 10 S., R. 5 E. (Saline County) 

No coal in well ;  10 to 20 feet deep. 

Sec. 1, T. 10 S., R. 4 E. (Wil l iamson County) 

Shaly sandstone struck in wa te r  well. No coal a t  12 feet. 
Drilled wate r  we l l ;  5 feet  of coal reported struck at 165 feet, l ' h i s  is prob- 

ably No. 2 coal. 
Wel l  a t  approximatel j~ this location; 21 feet deep with 20 inches of coal at  

bottom. Probably thin coal between No. 2 and No. 5 coals. 
W e l l ;  no coal. 
Drilied wate r  well 50 feet deep ; no coal. 

Sec. 2, T. 10 S., R. -C E. (Wil l iamson County) 

Outcrop of shale. Coal in  wash,  probably from No. 6 coal outcropping on 
the hill to the north. 

Struck No. jA coal in bottom of 16-foot well in ba rn  lot. 
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Outcrop olf sandstone in road. 
Outcrop of shale in road. 
Old str ipping;  h'o. 5A coal. 
Well  20 feet deep in roof shale of No. 5 ( ? )  coal. 
Old prospect shaft  for  lead. Coal penetrated a t  about 20 feet. 
Outcrop of limestone over blue shale. 
Outcrop of shale. 
Drill hole; coal reported at  33 to 35 feet. 
Outcrop of shale. 
Exposure of glacial till. 
Outcrop of soft sandstone. 
Exposure of glacial till. 
Outcrop of soft shaly sandstone. 
Shallow well ;  no coal. 
Shallow well ;  no coal. 
Well  40 feet deep;  no coal. 
Well  in  barn  lot 15 to 20 feet below the house. About 35 feet deep ;  said 

to have encountered coal. 
Well  20 feet deep;  no information. 
Well  d u g  mostly in  clay;  15 to 20 feet deep. 

Sec. 3, T. 10 S., R. 4- E. (Williamson County) 

Exposure of glacial till. 
2, 3. Wells  ; no coal. 
4. F a r m  well in  shale;  no coal. 
5. Shallow wells; not certain whether coal w a s  encountered. 
6. Outcrop of shale and limestone. 
7. W e l l ;  no coal. 
8. Drill hole about 30 feet deep ;  no coal. 
9 .  Well  12 feet deep in till. 

10. Exposures of glacial till. 
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