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COAL RESOURCES OF DISTRICT T11I
By Harold E. Culver

PART I—GENERAL RELATIONS WITHIN
DISTRICT III

INTRODUCTION

IMPORTANCE OF THE AREA

This report covers an area of about 11,000 square miles in the
western part of the State, comprising all or parts of the following
counties: Adams, Brown, Calhoun, Cass, Fulton, Greene, Hancock,
Henderson, Henry, Jersey, Knox, Madison, Mason, McDonough,
Mercer, Morgan, Pike, Rock Island, Schuyler, Scott, Warren, and
Whiteside (fig. 1). This district, one of eight into which the State is
divided for purpose of coal investigation, is defined as the area lying
west of the Longwall (District 1) and Springfield-Peoria (District TV)
districts, and underlain by Rock Island (No. 1) and Colchester (No. 2)
coals.

Coal mining has long been one of the minor industries of western
Illinois, but at no time has it been the chief industry. Nor, indeed,
has the production of coal from this district ever been a large percent-
age of the total for the State, as indicated in Table 1. Nevertheless,

TaBLE 1.—Relative importance of District 111 in Illinois coal production

i Production
Year District IIT State Percentage of
Tons Tonsg total for State

1870 .t 524,832 2,624,103 20.
1880 . 528,000 2,937,776 18.
1890 . \iiiiiiiinnn 494,007 15,274,727 3.24
1900 ..o 741,311 25,153,929 2.94
1910 .o 480,573 48,717,583 0.98
1920 . ooiiiiis 435,436 73,920,653 0.59

the production in certain parts of the district has been noteworthy at
times, and at present as in the past is not an unimportant factor in
supplying local needs.

(11)
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TOPOGRAPITY

The area lies along the west margin of the State, and is, in large
part, level prairie land. Sharp incision by streams in some parts of
the area has resulted in considerable roughness and marked relief.
This is particularly true in the southwestern portion, including parts of
Adams, Schuyler, Brown, and Pike counties.

The elevations range from below 500 feet in southern Calhoun
and western Fulton counties to over 800 feet in northeastern Mercer
County. In general, the surface rises to elevations above 800 feet in
both northern and southern parts, with low areas along prominent
drainage lines throughout the district. The Mississippi and Illinois
control the drainage of the area. In the north, the major tributaries
are Rock River, Edwards River, and Henderson Creek; in the central
part, Spoon River and Crocked Creek, and in the southern part McGees,
Apple, Macoupin, and Piasa creeks.

The topographic character of the area is of importance in con-
sidering the availability of the coal. Deep incision by streams lowers
the drainage lines below the coal beds in places, making possible ex-
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ploitation of the beds by drifts or slopes, where otherwise shafts would
be required.

The district is well supplied with railways, but these are not of
importance in the exploitation of coal in this area because under pres-
ent conditions, very little coal is shipped by rail.

STRATIGRAPHY
PRE-PENNSYLVANTAN FORMATIONS

Because of the overlap relation of the Pennsylvanian to earlier
formations, the rocks beneath the Pennsylvanian are not of the same
age over all parts of the district. In the northeastern part of the
district in Henry County, Niagaran limestone of Silurian age under-
lies the Pennsylvanian at shallow depth, while a few miles farther
west 1t 1s replaced by the younger Devonian beds. Similarly, in cen-
tral Mercer County, the Devonian base gives place to the still younger
Mississippian rocks which appear to underlie the Pennsylvanian uni-
formly throughout the rest of the district, even in the structurally
deformed area of southern Calhoun County. Sufficient drilling has
not been done to demonstrate the precise position of the boundaries
of these three systems of rocks, although there is some reason for be-
lieving that the Devonian rocks underlie the Pennsylvanian in most of
Henry County, while the Mississippian beds form the base throughout
most of Mercer County.

Although the character and age of the underlying rocks are of rel-
atively small importance in the development of the coal resources of
this district, the character of the surface on which the Pennsylvanian
beds were deposited is of considerable importance. It is obvious that
the determination of the nature of this surface is closely bound up
with the identification of the base of the Pennsylvanian. Because
information regarding the beds of the lower Pennsylvanian is derived
entirely from records of drilling, it is practically impossible to use
the ordinary criteria, fossils and structural relations, to separate the
Pennsylvanian from the Mississippian strata. In drilling, it is custo-
mary to rely on the identification of one of the two or three readily
recognizable strata in the lower formation. Thus, for instance, in
Mercer County the base of the Pennsylvanian is placed at the top of
the first prominent limestone penetrated, although it is obvious that
some of the overlying clastic beds with thin intercalated limestones may
belong to the Mississippian and yet on this basis be classed as Penn-
sylvanian.
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Another illustration of the difficulty encountered in fixing the
base of the Pennsylvanian formations is found in western Henry
County, where the uppermost Devonian includes 100 feet or more of
black shale with thin limestone or sandstone above and below it, and
where furthermore, the overlying Pennsylvanian in many places is
known to include black shale of considerable thickness. In drilling,
the top of the Devonian is commonly placed at the top of the
thick Devonian limestone. Thus, one record in northwestern Henry
County records Pennsylvanian to a depth of more than 600 feet, in-
cluding coal at depths of 99, 238, 311, 354, 479, 522, and 584 feet.
Examination of this unique record shows that below the uppermost
coal at 99 feet are a few feet of sandstone, underlain by more than
100 feet of blue shale, which is in turn underlain by 20 feet of lime-
stone. Nowhere else in this region is such a sequence recorded in the
Pennsylvanian system, whereas in an adjacent area to the west may
be found comparable thicknesses of shale and limestone belonging to
the upper Devonian. A correlation of this part of the record as the
Devonian of western Rock Island County is therefore suggested, and
on this basis it is assumed that exceptionally carbonaceous shales were
reported as coal at the lower horizons.

Less conspicuous and less readily explained discrepancies regard-
ing the base of the Pennsylvanian are abundant in records of deeper
drilling throughout the district, and have caused considerable diffi-
culty in determining the base of the Pennsylvanian. It should be
understood therefore that all statements in this report regarding thick-
nesses of the whole Pennsylvanian, or of the basal member, and re-
garding the character of the pre-Pennsylvanian surface are based on
a somewhat arbitrary identification of beds which are not easily recog-
nized either in drill records or from samples of drill cuttings.

The surface of pre-Pennsylvanian rocks appears to have been
subjected to erosive processes for a time sufficient to permit the de-
velopment of a fairly even surface throughout the district. This sur-
face is modified by local upwarpings, as in the Colmar region, Mc-
Donough County, and is also in places incised sufficiently to give
rather marked roughness, although no great relief. It is impossible
at the present time to draw even approximate contours on this whole
surface, but its character for smaller areas will be noted in the county
reports, where data permit.



STRATIGRAPHY 15

PENNSYLVANIAN SVYSTEM

GENERAL RELATIONS

Rocks of Pennsylvanian age underlie the drift throughout the
area of District III, except for small linear tracts along Illinois
River, Crooked Creek, and McGees Creek, where deep erosion has
removed them. The area arbitrarily placed in District IIT does not
comprise a geologic unit, as the beds in this District constitute a fringe
on the main coal field of the State. Because of this relationship, the
beds have certain lithologic characteristics which serve to contrast
them with those of the important coal beds of Districts IV and VII
on the east.

In general, the Pennsylvanian beds range in thickness from a
feather edge on the west to more than 250 feet on the east margin,
beyond which Rushville (No. 5) and Belleville (No. 6) coals appear.
Theoretically at least, the coals in District 11T extend beyond the limit
set for District LI, but lie at considerable depths below the surface.
Insofar as this actually occurs, District IIT and the districts to the
east comncide.

Structurally, the Pennsylvanian beds are essentially flat, having a
regional dip to the east and south toward the center of the main coal
basin, which lies in the southeastern part of the State. This gentle
inclination is interrupted and modified by minor warps and folds
visible in outcrops and mines in most parts of the district.

Over most of the area the bed rock is concealed by a mantle of
drift ranging in thickness to a known maximum of 233 feet, so’ thét
the determination of stratigraphic relations, structure, and coal re-
sources for the District is based primarily on mine examination and
scattered drill holes. ,

The Pennsylvanian series in the Tllinois basin is subdivided into
three formations, which from the base upward are called the Potts-
ville, Carbondale and McLeansboro. Recognition of these formations
is by means of certain fossils, which usually appear in the roof shales
of Colchester (No. 2) coal and in the cap limestone of Belleville (No.
6) coal. The Carbondale, or middle formation, includes Colchester
coal at the base and Belleville at the top. All beds above Belleville
coal belong in the McLeansboro group, and all below Colchester coal
belong in the Pottsville. Inasmuch as by definition District IIT in-
cludes the area in which Rock Island and Colchester coals are the
principal coals, this report is concerned with rocks classed as Potts-
ville and lower Carbondale, the eastern margin of District III being
placed just west of the outcrop of Springfield (No. 5) coal. In places
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this boundary can be accurately mapped, but elsewhere, due to the
heavy cover of drift, it can only be approximated and changes will
doubtless be made on the basis of future drilling.

CORRELATION

As stated in the preceding paragraphs, the correlation of the beds
within the Pennsylvanian depends upon the presence and recognition
of Colchester and Belleville coals. It is clear that in the absence of
these key horizons or in the failure of recognition of them, there is
ample opportunity for miscorrelation.

It seems well at this point to introduce some statements regarding
the status of correlation in this part of the Illinois field so that the
importance of critical data in stratigraphic work may be clearly indi-
cated. :

The Pottsville formation includes the basal beds of the Pennsyl-
vanian up to the bottom of Colchester coal Inasmuch as this coal
bed has only a limited distribution in District 11T there are compara-
tively large areas where the top of the Pottsville formation can not
" be recognized. Furthermore, since the area under discussion lies at
the margin of the Illinois coal field, the beds exposed, whether of early
or late Pennsylvanian age, are mainly sandstone and sandy shale with
little or no coal, the whole group being composed of notably lenticular
members without good horizon markers. It is clear, therefore, that
in the absence of the key bed, Colchester coal, there may have been
included within the beds classed as Pottsville an indefinite thickness
of strata which belong to younger formations. In correlating a given
coal which lies in this marginal area, it is equally clear that without
the key stratum, identification must be made arbitrarily, and should be
held subject to later stratigraphic studies. Because of the wide varia-
tion in the roof material over the coals of this district, they have been
correlated mainly on the basis of thickness, the thickest coal of any
section having been considered the main coal of that general region.
In view of the lenticular form of all of these beds, it is clear that
errors may have been made.

In considering the beds classed as Carbondale, precisely the same
factors of error must be considered. Hence it is {air to recognize the
possibility or probability that the clastic strata of this age closely re-
semble those of the preceding (Pottsville) time and have been con-

1 DeWolf, T. W., Year Book for 1909, I1ll. State Ceol. Survey Bull. 16,
p. 179, 1910. (Although there has been some tendency to include the foor
clay of the Colchester No. 2 coal with the Carbondale, the present practice of

the Survey is to conform to the original definition and make the break at the
precise base of the coal bed.)
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fused with them. Similarly, some of the beds classed as Carbondale
belong in all probability to the following stage, the McLeansboro.

It must be recognized, therefore, that any statement made in this
report is based on the present accepted correlation, which may be in
error to an unknown degree. So far as possible, repetition of this
problematical error will be eliminated by the substitution of locality
names of certain beds for the more generally used names and num-
bers. For example, the coal usually classed as the Pottsville (No. 1)
coal of the northwestern part of the State will here be called the Rock
Island coal. Similarly, the term Rushville coal will be used instead of
the more common Springfield (No. 5) coal, thus avoiding the impli-
cation that this is identical with the main coal of the Springfield-Peoria
field.

Recent work in the northwestern part of the State has suggested
the probability that some of the thick sandstones in that area which
have been classed as Pottsville should be placed in the MclLeansboro
formation®.

To what extent the massive sandstones which characterize the
basal Pennsylvanian along the west margin of the field may occupy
the same or similar position in the stratigraphic column can be deter-
mined only on the basis of future detailed studies.

POTTSVILLE FORMATION

The beds classed as Pottsville are mainly sandstones and sandy
shales, frequently conglomeratic in the lower part. The upper portion
in places shows a massive phase which may be widespread.  Thin,
and in most places lenticular, beds of limestone appear (fig. 2), but
rarely occur in a-section sufficiently large to justify an opinion as to
their stratigraphic position.

The coal beds are likewise lenticular, and though locally reaching
a thickness of nearly 8 feet, the thicker parts are confined to small
areas. In parts of the district, the workable coal lies in elongate hasins
roughly parallel with the margin of the field. In most parts of the
district there is but one coal worked, although one or more thin coal
beds are present. locally these may be thick enough to warrant ex-
ploitation.

CARBONDALE FORMATION

Those beds lying above the Pottsville and below the McLeans-
boro formations are included in the Carbondale which has at its base
the Colchester coal and at its top the Belleville coal.

2 Savage, T. E., and Udden, J. A. Geology and mineral resources of the
Edgington and Milan quadrangles: IIl. State Geol. Survey Bull. 38 p. 161, 1921.
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The beds of the Carbondale are predominantly clastic, mainly
shale, although including minor thicknesses of sandstone (fig. 3) and
few thin limestones. In thickness, the series ranges from a few feet
in the western part of the district to about 175 feet at the east where
the protecting cap limestone at the base of the McLeansboro appears.
This variation is probably due to two factors: 1) differences in

Fra. 2. Section of Pottsville beds including
thinly bedded sandstone at base, overlain by
shale locally carbonaceous, topped by nodular
limestone which serves locally as a key stratum
in Brown County.

original thickness, and (2) subsequent erosion of beds along the west-
ern margin.

The coal beds of this formation, although showing a somewhat
irregular distribution, are much more regular in their development
than are the coal beds of the Pottsville. Thus, although they are pres-
ent over larger areas without break, they do not show the exceptional



STRATIGRAPHY 19

thickness which is exhibited locally by the Rock Island or Greenfield
beds. The Colchester coal is usually about 24 to 30 inches thick and
is noted for its uniformity over a given area. The Rushville coal is
also rather uniform in thickness, ranging from 4 to 514 feet where
worked. '

The Golden Eagle coal, isolated from the rest of the district by
subsequent erosion of the connecting strata, has commonly been in-
cluded with the beds of the Carbondale, sometimes as Colchester (No.
2) coal and frequently as Rushville (No. 5) coal.

Fia. 3. Typical section of Carbondale strata in Adams County. Below
the 15 feet of till lies 3 feet of sandstone which grades down in 40 feet to
a non-gritty shale comprising the basal 20 feet.

MCLEANSBORO FORMATION

Although as defined originally the area included in District III
did not include any beds classed as McLeansbhoro, later work by mem-
bers of the Survey has served to show that in parts of the district
there are strata which lie distinctly above what appears to be the Belle-
ville coal, the top of the Carbondale formation. It is necessary, there-
fore, to indicate the area so classed and note briefly the character of
the beds of this formation. :

The MclLeansboro formation comprises more evenly developed
strata than characterize the Carbondale (fig. 4). Except at the west
margin, sandstones are relatively few, shales are thick, but in places
enclose marine limestones which, although thin, are persistent and
wide-spread. The coal beds, on the other hand, are less common than
in the lower formations, and with a few possible exceptions are of
secondary commercial importance because of their thinness.

The area underlain by these beds is not yet clearly defined. They
have been recognized. however, in western Rock Island, central Mer-
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cer, and northeastern Adams counties, and doubtfully in central Mor-
gan and southern Calhoun counties.

Stratigraphically this formation is of importance since it includes
certain marine strata which can be recognized readily. Among these
are the cap limestone, and the red Rallsford shales over the Belleville
coal, and in the east central part of the district the Lonsdale lime-
stone. In the southern part of the district are one or more limestones

AR

F1c. 4. Typical section of McLeansboro strata in Mercer County.
Below 20 feet of drift, partly removed at right, lie 5 feet of shaly sand-
stone and 30 feet of clean shale with a thin carbonaceous zone at the base.
Each bed showsg little lateral variation.

which can be traced for considerable distances. The most important
of these are the Piasa limestone, named from Piasa Creek on which
it is most excellently exposed, and the Golden Eagle limestone, well
known in Calhoun County. These beds are of considerable value in
stratigraphic work, since they constitute horizon markers which can
be positively identified over relatively large distances or areas.

STRUCTURE

RELATION TO GENERAL STRUCTURE OF [LLINOTS

Lying at the edge of the main Illinois coal basin, the Pennsylva-
nian beds of District I1I show a slight regional dip toward the central
part of the major depression. This is barely perceptible locally but
can be measured usually across a distance of several miles.
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There is no other general or major structure which affects any
large portion of the district, and the regional inclination is of impor-
tance only in stratigraphic studies, since the amount of dip is too small
to be a factor in mining problems.

MINOR STRUCTURES

Minor structures are abundant. These include small faults, low
folds, and local warps of the strata which modify and conceal the major
structure locally and are of considerable importance in mining. Plans
for haulage ways, drainage lines and other general features of a mine
layout can be made to take advantage of these natural conditions,
which if disregarded, may be a source of much trouble, danger and
expense.

Determination of structure depends upon the identification of some
one or more key beds occurring in a region. Since there is no one
bed or group of beds distributed generally over the area included in
District 111 it is impossible, with present data, to outline the structure
as a whole. In several separate areas, however, one or more key beds
are identifiable, and the major features of local structures have pre-
viously been worked out in connection with detailed quadrangle sur-
veys. These studies have been restricted to the middle portion of the
district, from southern Warren County to northern Schuyler County.

In the main, these structures have been determined with reference
to the Colchester coal, the position of which has been indicated by a
series of contour maps published for each area separately®.

Structural studies on both Pennsylvanian and Mississippian strata,
involving the relations of the two systems, have been made in Greene,
Jersey, Madison and adjoining counties in connection with oil investi-
gations made by the Survey. The results of this work, now being
prepared for publication, are not available for this report, and the
reader is referred to the forthcoming bulletin for details of structure
in that portion of District TIL A

Details of the other structures, where related to the matter of
coal resources, will be noted in the several county reports.

3 Hinds, Henry, U. S. Geol. Survey Atlas, Colchester-Macomb folio (No.
208), 1919.

Savage, T. I&, Geology and mineral resources of the Avon and Canton
quadrangles: Ill. State Geol. Survey Bull. 38, p. 209, 1921. .

Savage, T. B., and Nebel, M. L., Geology and mineral resources of the La-
Harpe and Good Hope quadrangles: 111, State Geol. Survey Bull. 43, p. 9, 1921.
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CHEMICAL CHARACTER OF THE COAIL OF DISTRICT III

Detailed reports* on the chemical character of Illinois coals have
been published in Bulletins 3 and 2%A of this series, and in Bulletin
29 of the State Geological Survey so that a discussion of the quality
of the coals in this district is not necessary. IHowever, for conven-
ience, tables giving analyses for individual mines (Table 2) and aver-
age analyses for mines and counties in District IIT (Table 3) are
here given.

A very brief statement of the meaning of each of the several
columns, which give the results of analyses in Tables 1 and 2, will
doubtless be of service in rendering these results more intelligible, and
therefore of greater usefulness to the average reader unfamiliar with
the technology of coal.

.In the “Proximate Analysis” of coal no attempt is made to determine
the chemical elements which make it up, but the constituents are resolved
into four groups known as volatile matter, fixed carbon, ash, and moisture.
The relative percentages of these are given in Table 2 as are also other
features such as the heat value, amount of sulphur, and carbon dioxide.

A recalculation of the results of each analysis is given on a second line
to show the relative percentages of the constituents on a “dry’ basis. Thus
by the elimination of the 11.38 per cent moisture by calculation in analysis
No. 12469, the 38.66 per cent of volatile matter becomes 43.62 per cent in the
“dry coal.”

The moisture content of coal though unavoidable is detrimental. Not
only does the water displace its own weight of combustible matter, but in
addition it absorbs heat when the coal is burned. Obviously, a coal of low
moisture content is desirable.

The ash in coal (chiefly compounds of silica, alumina, lime, and ironm,
together with smaller quantities of magnesia, titanium, and alkali com-
pounds) is another harmful constituent. Not only does it displace its own
weight of heat-forming compounds, and decrease the efficiency of combustion
just as does the moisture, but in addition any increase in ash per-
centage means a corresponding increase in the cost of handling the coal,
by making both freight costs and costs of disposition of the refuse greater.
Furthermore, certain types of ash contain such high percentages of iron
and alumina that they fuse easily and cause clinkering trouble in furnaces.

The “volatile matter” and ‘“fixed carbon” columns give the relative
amounts of gaseous and solid combustible matter. They are the heat-
producing constituents. For domestic use a low-volatile coal is to be
preferred because the ordinary domestic stoves and furnaces are capable

+Parr, S. W., A chemical study of Illinois coals: I1l. Coal Mining Investiga-
tions Bull. 3, 1916. (REdition exhausted. Analyses reprinted in I1i. Mining In-
vestigations Bull. 27A). .

o Parr, .S. 'W., Purchase and gsale of Illinois coal under specifications: T11.
State. Geological Survey Bull. 29, 1914. (Hdition exhausted. Analyses reprinted
in I1l. Coal Mining Investigations Bull. 27A). .

Hawley, G. W., Analyses of Illinois coals: Ill. Coal Mining Investigations
Bull. 27TA, 1923.
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TABLE 2.—Analyses of coal samples from mines in District 111

b Proximate analysis of coal.
rg 1st: “*As received,” with total
= . moisture.
218 2nd: ‘Dry” or moisture free.
| E o
5 ounty -
2|8 - <R g ] . g
5w sl B To | =l = | o
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32| 8 S| 2 | S| 28| 9|58l = | &
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12469; 105] 3-2{|FFulton........ 1 11.38 38.66 39.51 10,45 4.52 W87 11436)........
Dry 43.62| 44.58, 11.80| 5.10 .98 12905 14979
12470 105] 3-21!Fulton........ 1 11.42 38.17 40.07 10.34| 4.76 .45 11409 ........
Dry 43.09) 45.24| 1L.67] 5.37 .51 12880 14934
12471] 105 3-2i{|Fulton........ 1 10.84 38.42 40.91 9.83| 5.61 .54 115541 . .......
Dry 43.09| 45.88 11.03| 6.29 .61 12959 14939
5338| 19] 8-12/Mercer........ 1 13.23 40.29 7. 20 9.28] 4.37 .41 11104). ...,
Dry 46.43! 42.88 10.69| 5.04 A7 12797 14641
5339; 19| 8-12|Mercer........ 1 15.24 37.66 35.43 11.37] 4.80| 1.47 10353 ........
Dry 44.44 42.15 13.41] 5.66| 1.7 12214 14478
5340, 19, 8-12|Mercer........ 1 15.15 39.08 38.48 7.310 3.30 A7 11252)........
Dry 44.44 42.15 14.41) 5.66] 1.73 12214 14478
5363| 19| 8-12|Mercer........ 1 14.97 38.27 37.07 9.69 3.75 .33 9637 ........
Dry 46.03 45.36 8.61 3.89 19 13260 14760
5364) 19| 8-12|Mercer........ 1 14.46 40.42 35.33 9.79] 4.23 .69 10780]........
Dry 44.99 43.61 11.40( 4.95 43 12749 14712
5365 19| 8-i2|Mercer........ 1 14.07 39.95  34.01 11.97 4.55 .78 105251, .......
Dry 47.24 41.32 11.44 4,94 .59 12603 14551
5359 18| 8-12|Mercer........ 1 14.58 39.49 36.82 9.11}  5.60; .15 10894/, ..... .
Dry 46.49 39.59 13.92| 5.29 .91 12247 14604
5360, 18| 8&-12{Mercer........ 1 15.07 38.14 37.44 9.35| 4.8 .34 107901........
Dry 46.23 43.09 10.68| 6.56 .18 12754 14642
53611 18| 8-12|Mercer........ 1 14.10 39.60 36.73 9.57 3.92 .23 10956)........
Dry 44 .91 44.01 11.02) 5.71 .38 12705 14618
5371 17| 8-12|Mercer........ 1 17.75 39.50/  34.61 8.14] 5.53 .86 10435(........
Dry 48.03 42.08 9.89f 6.72] 1.05 12687 14373
5372) 17} 8-12|Mercer........ 1 17.50 38.78]  33.68 10.08] 4.51 297 10238)........
] Dry 47.00 40,80 12.20( 5.46 .35 12409 14372
2641 230{ 7-09|Calhoun...... 2 10.62 38.13 39.65 11.60; 4. 11224, .......
Dry 42.67|  44.36 12.97 5. 12557 14806
5232 22| 7-12|McDonough...; 2 19.35 31.%0] 40.61 8.34] 2.31 37 10392)........
Dry 39.35 50.40 10.35| - 2.87 .46 12898 14605
5233] 22| ‘-12iMcDonough...| 2 16.46 33.94 42,46 7. 11064|........
Dry 40.63 50.83 8. 13246 14660
5234! 22| 7-12)McDonough...| 2 16.39 34.26 41.36 7. 10977, .......
Dry . 40.97 49.47 9. 13130 14725
9728 213 1i-16)McDonough...| 2 14.89 35.48]  40.75 8. 10969|........
Dry 41.68 47.88 10. 12887 14678
9729| 213; 11-16/{McDonough...| 2 16.83 34.68 39.79 8. 10628........
Dry 41.71 47.83] 10. 12778 14565
9709 214| 11-18{Schuyler..... 2 12.34 38.11 42.29 7. 11841]........
Dry 43.48 48.24 8. 13507 15011
9708| 214] 11-16/Schuyler ..... 2 12.73 37.56] 41.88 7. 1e21)........
| Dry 43.04 47.99 8. 13316 14924




24 COAL RESOURCES OF DISTRICT III

Tasre 3.—Average analyses and heat values for separate mines and for
counties in District III

DISTRICT NO. 3—FULTON CO., NO. 1 COAL

Index o Volatile Fixed . . “Unit
number Moisture matier carbon Ash Sulphur| CO-. B.t.u. coal’”
105 11.21 38.41 40.16 10.20 4.96 .62 11466 |[............
Dry 43.26 45.23 11.50 5.58 L0 12914 14950
DISTRICT NO. 3—MERCER CO., NO. I COAL
17 17.63 39.13 34.13 9.11 5.02 .70 10336 |....oenn...
Dry 47.51 41.44 11.05 6.09 .85 12548 14373
18 14.58 39.07 37.00 9.35 4.79 .21 10880 |...........
Dry 45.7 43.31 10.95 5.61 .25 12737 14640
19 14.52 39. 36.32 9.90 4.24 .68 10809 [.....e.e...
Dry 45.¢ 42.49 11.58 4.96 .80 12645 14624
Average 15.58 39.17 35.80 9.45 4.69 .53 10673 [coevneennn..
Dry 46.40 4241 11.19 ‘r 5.55 .63 12643 14546
DISTRICT NO, 3—McDONOUGH CO., NO. 2 COAL
22 17.40 33.30 41.47 7.82 2.02 27 10811 |.oevenen...
Dry 40.31 50.23 9.48 2.45 .33 13091 14663
213 15.86 35.08 40.27 8.79 3.86 | 10798 {.ovieien.t
Dry 41.69 47.85 10.45 4.58 12832 14621
Average 18.63 34.19 40.37 8.31 2.94 [l 10804 [......o...ls
Dry 41.00 49.04 9.96 185 O I 12061 14642
DISTRICT NO. 3—SCHUYLER CO., NO. 2 COAL
214 14.53 37.83 42.08 7.54 4.54 1. 1731 ..ol
Dry 43.26 48.11 8.62 519 j.oo 13411 14967

of utilizing only a small proportion of the volatile matter. However, mod-
ern steam-generating appliances such as are used industrially are so con-
structed as to take care of the gases satisfactorily and either low- or high-
volatile coal can be used with equal efficiency.

Sulphur is present generally in the form of pyrite (iron sulphide).
It is especially deleterious in the manufacture of coke and gas, and if asso-
ciated with an ash of high lime and iron content it may help to cause
clinkering. Otherwise it is not particularly harmful, for as a rule it dis-
places a negligible amount of combustible material, and has some virtue
in that it does not absorb heat as do water and ash, but produces about a
third as much heat as does carbon.

The “B.t.u.” column gives the calorific (heat) value of the coal in
British thermal units per pound of coal. This value indicates the heating
power of the coal and is therefore important ag a means of comparison of
different coals. In the calculation of this figure, account is taken of the ash
and moisture present, as well as of the combustible matter.
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“Unit coal,” on the contrary, takes account only of the pure coal sub-
stance, free from ash, moisture, sulphur, or other impurities. Since the
“pure coal” is essentially the same for any single mine from year to year,
the “unit-coal” figure will remain practically unchanged; the “B.t.u.” figure,
however, will vary in proportion to the variations from place to place in
the mine in the amount of ash, sulphur, and moisture present, and therefore
for the average practical user, up-to-date B.t.ll. values will afford a more
satisfactory means of comparison of the coals than will the ‘“unit-coal”
values, useful though they may be for certain purposes.



PART II.—-COUNTY REPORTS
ADAMS COUNTY

GENERAL STATEMENT

Adams County lies in the extreme west margin of the Pennsyl-
vanian basin, and has but a thin veneer of “Coal Measures” over the
Mississippian strata (PL. I B). The Pennsylvanian is found mainly
in Ranges 5 and 6 W. although apparently disconnected patches are
found farther west as at Mendon, T. 1 N, R. 8 W. The system is
thin, the coal of irregular development, and no extensive operations
have been reported.

Propucrion anp MINES

The reports of the Department of Mines and Minerals for the
last few years have shown no mines operating in Adams County, either
local or shipping. Little or no production is therefore to be listed for
this county.

Area underlain by workable coal.......... .. . ... 369 sq.mi.
Average thiCKNess ... ... i e e 24 inches
Amount available originally............c.ociuiiurennennann. 838,720,000 tons
Production, year ending June 30, 1923. ... ... ... . . i none
Average annual production, 1919-1923. . ..., . ... . ... ... . . . . .. 20 tons
Total production recorded..... R 464 tons

STRATIGRAPHY
PLEISTOCENE SYSTEM

The Pleistocene beds are not as thick in the eastern portion of
Adams County as they are farther north. Records of borings show
thicknesses ranging from 10 to 85 feet. These materials include the
usual loess at the top, which ranges from 5 to 10 feet in thickness,
with yellow or blue drift clays beneath. The differences in thickness
of the drift appear to be referable to the unevenness of the earlier
rock surface. The thickness of the loess covering 1s, of course, greater
to the west, reaching a maximum of 40 feet on the bluffs overlooking
Mississippi River.

(26)
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PENNSYLVANIAN SYSTEM

The Pennsylvanian beds do not outcrop prominently, although
along certain of the streams exposures are fairly abundant.. Even
though some portions of Adams County have been drilled rather ex-
tensively in oil tests, the records kept for the Pennsylvanian portion
of the section are unsatisfactory, and therefore little information is
to be gained from most of the records of the borings. Such infor-
mation as is available shows the thickness of the Pennsylvanian to
range from a few feet to more than 140 feet. Worthen placed the
maximum at 120 feet for the whole county. Difficulty of recognizing
the base of the Pennsylvanian where it is in contact with some of the
shales of the Upper Mississippian, makes it impossible to fix definitely
the thickness of the “Coal Measures”. The figures given above may
therefore be increased by as much as 100 fect. The following gen-
eralized section is fairly uniform over the castern part of the county:

Generalized Pennsylvanian seclion for eastern Adams County

Degeription of strata Thickness

Ft. In.
Limestone and underclay..........cc.uuimriiiiiiinnnnn 4
Shale, DIUE .o i it e i et e 55
Sandstone, shaly and calcareous......... ... ... ... . .o 11
Limestone, very cherty.. ... ... .. i, 3
Shale, blue, sandy at top. ...t e e 20
Limestone (?) discontinuous........... . ... . i, 1
Shale, black fissile, “slate”. ... i i 2
Coal, Colchester (INO. 2) ... .ot e et e e iinnaes 2

Underclay and shale ...... .. e cnien et 12 .

Limestone, nodular ......... ... .. ..ieiiiiniii i 1 6

Shale; sandstone series with several discontinuous conglomer-

AlIC ZOIES . vttt e 21
Shale, DIUE . ... e e e e e e 3
Limestone, hlack ...t e 1
Sandstone, platy ... ... . e 7
Sandstone-shale SETies . ...ttt i e et .
Basal part white sandstone......... ... . i 8

Within the section the more prominent beds include a limestone
25 to 50 feet above the top of Colchester (No. 2) coal, the coal itself,
the nodular limestone 10 to 15 feet below and a black limestone 25 to
35 feet below the Colchester coal.

Worthen records the presence of three coal beds in the county of
which the middle or Colchester bed is by far the most widespread.
Examination of the area about sec. 17, T. 1 N, R. 6 W,, in which
Worthen’s No. 3 was reported, has not revealed such coal, and it is
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possible that a change in the roof material over the Colchester coal
in that vicinity led him to mistake the bed for one overlying the Col-
chester.

Coal No. 1, according to Worthen, included those patches of coal
occurring along the west margin of the Pennsylvanian area, and which
were unrelated to the main field. Differences in roof material, as
well as in the character of the bed itself, led him to consider these
as the outliers of a Pottsville coal. This may be their true relation,
although it is possible that they may be either Colchester or a higher
bed.

The Colchester coal is fairly uniform in its development within
the area mapped in the eastern part of the county. It has been re-
moved by erosion along major streams in the southeast part of the
county, as along McGees Creek in the vicinity of Haselwood, and
along the creek east of Richfield. The upland area is apparently uni-
formly underlain by this coal.

STRUCTURE

The structure of the Pennsylvanian beds can be determined only
‘on the basis of the attitude of the Colchester coal, the attitude of which
in turn depends on the identification of this bed throughout the area.
It is believed that the section which includes the Colchester coal is read-
ily identifiable, and that therefore the identification of this coal in out-
crops and mines is probably correct.  Its identification in well
records 1s obviously less secure. Omn this basis, however, the altitude
of the top of the Colchester coal ranges f{rom about 600 to 630 feet.
These altitudes vary within short distances, however, and if any gen-
eral inclination is apparent, it is to the north and east at a very low
angle, Earlier studies® in T. 1 N.,, R. 5 W. (Clayton Twp.) have
suggested a doming of the Pennsylvanian in the east central part, hut
sufficient data are not at hand to show the relation of this to other
minor structures.

CorcmesTEr (No 2) CoaL

The main area for Colchester coal is the eastern two ranges from
the north county line to the vicinity of Richfield, except along McGees
Creek where erosion has removed the Pennsylvanian strata. A typical
section, including the coal, is as follows:

5 Currier, L. W., Geology of northeastern Adams County: Ill. State Geol.
Survey Bull. 43, p. 308, 1922,
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Typical Pennsylvanian section including Colchester coal in Adams County

Description of strata Thickness
Ft. In.
Shale, HHEht gray. .. ..ottt ettt e e e e 1
Shale, light gray calcareous, with abundant Chonetes.......... 1 ..
Limestone, nodular, light gray fossiliferous................... .. 10
Shale, light to medium gray, calcareous, Chonetes abundant.. 1 3
Shale, medium to dark gray...........c. ot nninanann. 3
Shale, black fissile “Slate” ... ...t .. 1
Coal, soft dull....... ... .. i e 1 4
Sand, argillaceous, light gray........ ... . .. i 5

Limestone, crystalline, Mississippian.......... ... ... .. .. ...

The roof of this coal is commonly of gray shale, although it is
locally replaced by a black “slate”, as in the above section. The floor
material is generally unconsolidated, mainly clay, which is locally sandy.

Tt does not appear probable from the general relations of the
Pennsylvanian beds that the coal of this region will ever become com-
mercially important. '

Menpon CoAL

There is a small area in the vicinity of Mendon, T. 1 N, R. 8 W,
where coal has been stripped to a limited extent. The correlation of
this bed is not possible on present data, but the isolated position of the
bed with reference to the rest of the Pennsylvanian of the county
suggests that it is to be classed with the marginal beds, although it
may belong to the upper rather than the lower part of the Pennsyl-
vanian system. The coal shows a maximum of nearly 5 feet, but
probably averages about 48 inches. The area underlain by this bed
is thought to be extremely small, but because of the {avorable thick-
ness and cover it is considered as a factor in the resources of the
county. A section of this coal is given:

Pennsylvanian section including Mendon coal in Adams County

Description of strata Thickness

B't. In.

Coal, 'dull, weathered..... ... .. ... i, 8
Bone and sUlDhUT - ... e e .. 2
Coal, dull with bright bands, lenses of sulphur................ .. 12
Shale, parting, black locally sandy...........cucoiuieiennnennnn. .. 2
Coal, dull, harder than above............c.coiiiinirnunennenn. .. 28
10 2 ) PP 52

The roof is all drift where known, but is probably the usual shale
or “slate” locally. The floor is a light gray clay in places, but is mainly



30 COAL RESOURCES OF DISTRICT TIf

sandstone. These features indicate that this bed was deposited near
the margin of the area of coal formation, and bear out the suggestion
that it is an original outlier of the main coal field.

BROWN COUNTY

GENERAL STATEMENT

Brown County lies near the west margin of the coal basin, and in
its general geology closely resembles Schuyler County to the north—
that is, the beds of the Pennsylvanian are thick at the east margin
of the county, but thinner in the west, appearing to overlap the Missis-
sippian limestones over most of the county. They have been elimi-
nated entirely along McGees Creek in the southern part of the county,
and along Crooked Creek in the northern part (PL I B).

ProbucrioNn AND MINES

Very little mining has been done in the county, most of it in the
vicinity of Damon, Mt. Sterling, and Ripley. The report of the De-
partment of Mines and Minerals for 1923 lists but one mine, produc-
ing a total of 150 tons. The report for 1920 gave six local mines,
producing a total of over 3,000 tons.

Area underlain by workable coal............. ... ... . . .. 182 sq. mi.
Average thickness ............... i 24 inches
Amount available originally ........ ... .. . i 412,820,000 tons
Production, year ending June 30, 1923..... .. . . .o, 150 tons
Average annual production, 1919-1923 . ..ot iinitiireennnn 4,668 tons
Total production recorded .......... ..ot 26,489 tons

STRATIGRAPHY
PLEISTOCENE SYSTEM

The Pleistocene is not exceptionally thick over the county, as it
averages about 30 or 40 feet. Locally, on account of irregularities in the
bed rock surface, it reaches a maximum of 120 feet. These beds are
mainly drift, boulder clay, with some sand and gravel, capped in most
places by the unconsolidated loess. Along McGees and Crooked creeks
and Illinois River, the alluvium deposited by these streams reaches
considerable thickness. One well near Crooked Creek records 210
feet of alluvium above the bed rock. The loess also is locally 100
feet thick, but is much thinner except near the Illinois bluffs.
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PENNSYLVANIAN SYSTEM

The Pennsylvanian beds found in the county belong in two for-
mations, the Pottsville and the Carbondale. The Pottsville formation
relatively thin, ranging fron1 6 to 50 feet in thickness, comprises soft
gray or white fire clay, sandstone, and locally a thin limestone. Rare-
ly a thin carbonaceous bed appears. Near LaGrange, the following
Pottsville section appears®:

Section measured near center sec. 29, T. 1 8., R. | W.

Description of strata Thickness
Ft. In.
Shale and underclay of No. 2 coal.................. ... ........ 7
Limestone, white nodular (Key horizon No. 3)................. 5
AL, B Y te e ii ettt e e e 3
Shale, SANAY .ovvr vttt ettt e e s 3
Clay shale, weathers out white............ ... ... ... .. ... ... 9 ..
L6072 1 P .. 4
Sandstone, ferruginous ........ .ot e 5
Shales, sandy and clay. ... ... e 9 ..
Limestone (St. Louis) . ....oiiiiii i e 12 6
Dolomite, sandy (Salem) (Key horizon No. 2)................. 20 6
74 4

The Carbondale has a maximum thickness of about 130 feet and
consists of shales, sandstone, thin limestones, and locally Rushville
coal and more uniformly Colchester coal at the base. A typical section
of the Carbondale for the northern part of the county, as given by
Nebel” follows:

'

Generalized section of the Carbondale formation in the north half of
Brown County

Description of strata Thickness
. In.
SRalE ..ttt e e e b ..
Limestone, white nodular (Key horizon No. 8)................. 2 6
Bhale, Bray ittt e e 11
Limestone, gray, with Chonetes? and Spirifer cameratus (Key
HOTiZOm NO. 1) e ittt e e e et 1
Bhale, graY .ttt e 13
Limestone, white or light gray, heavy nodular (Key horizon No.
B e 5
Clay shale, soft, gray or blue.........coverieeiiinnnnenen . 6
Sandstone and sandy shale...................ccviininnrnnnn.. 10
Shales, blue gray, Sandy.........ccoourieenneeannneannraannn.. 59

% Nebel, M. L., Brown County: Ill. State Geol. Survey Bull. 40, p. 30, 1919.
"Idem, p. 29.
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Generalized section of the Carbondale formation in the north half of
Brown County—Concluded

Description of strata Thickness

Ft. In.

Limestone, shaly fossiliferous (Key horizon No. 5)............ 2 6

Clay shales, blue, sandy. .........ciiiii i, 20 6
Limestone, black, septarian......... ... ... o, 1
Shales, black, bituminous, thin-bedded (black slate)........... 3
No. 2 coal (Key horizon NO. 4) ...ttt it iieennnannnn 2

141 6

STRUCTURE

The following quotation from an earlier report of the Survey
presents all available information as to the structure of the Pennsyl-
vanian strata in Brown County®:

DETAILED STRUCTURE

“The detailed structure was worked out by obtaining the elevation of
seven key horizons. The most uniform and most reliable of all these
horizons is No. 2 coal, and it was selected as the one most likely to show all
details of structure. Its elevation above sea level was determined either by
direct leveling or by computation from the elevations of the other key
horizons, and a structure-contour map constructed by drawing lines through
all points of equal elevation. The following structures were revealed:

“In general the coal dips to the east, but it has a rolling surface upon
which are developed small domes, anticlines, terraces, and synclines. The
maximum elevation attained is 653 feet in sec. 5, T. 3 8., R. 4 W. (Fairmount
Twp.), just over the line in Pike County. The coal in the southwestern por-
tion of Brown County is high, with a decline to the east of 123 feet to an
elevation of 530 near Illinois River. In the ;10rthvvestern portion of the
county it is again high, rising to an elevation of 617 in sec. 29, T. 1 N,
R. 4 W. (Pea Ridge Twp.), and decreasing to the east to an elevation of 516
in sec. 24, T. 1 N, R. 3 W. (Missouri Twp.). Outcrops are almost lacking in
a broad belt across the central portion of the county so that it is impossible
to predict the structure in that areca.

“Covering most of T. 2 S.,, R. 3 W. (HElkhorn Twp.), and parts of adjoin-
ing townships is a broad terrace upon which lie three small domes. The
terrace has an elevation of about 580 feet above gea level. A small doeme
covers most of sec. 1, T. 2 S., R. 4 W. (Buckhorn Twp.). At the apex of the
dome in the NE. %4 sec. 6, T. 2 S.,, R. 3 W. (Elkhorn Twp.), the coal has an
elevation of 607 feet and is about 30 feet higher than to the north and east.
To the south and west there is only a slight decline.

“In sec. 7, 8, 9, 17, and 18, T. 2 S, R. 3 W. (Elkhorn Twp.) is an
irregular flat dome upon which the coal lies at an elevation of 600 feet or 30
feet higher than in the area to the north and east.

8 Nebel, M. L., Brown County: Ill. State Geol. Survey Bull. 40, p. 44-46, 1919.
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“A broad terrace at an elevation of 580 feet covers most of the southern
halt of T. 2 8., R. 3 W. (Elkhorn Twp.), with a slight doming in secs. 13, 24,
and 25. The apex lies at 596 feet in section 13, To the east the rocks dip off
rapidly, so that the apex of the dome rises about 50 feet. To the west there
is first a gentle dip, then the rocks rise into a sharp anticline.

“Extending almost due north in sees. 16, 17, 20, 21, 32, and 33, T. 2 S,
R. 4 W. (Buckhorn Twp.), is a sharp anticlinal nose on which the coal lies
50 to 60 feet higher than to the north, east, and west. The shape of this
structure on the south has not been determined, since field work extended
only a short distance south of the county line. The highest known point is
in the NW. %4 sec. 5, T. 3 S.,, R. 4 W. (Fairmount Twp.), Pike County, where
the coal lies 653 feet above gea level. To the west the coal dips steeply into
a narrow syncline, while to the east it slopes gently toward the broad terrace
in T. 2 8., R. 3 W. (Elkhorn Twp.). It is possible that additional data in
Pike County will modify this structure, and that the coal may rise even
higher to the south.

“In T. 1 S, R. 2 W. (Cooperstown Twp.), ig an area of uplift, but out-
crops are very few in this township, and it is impossible to outline the
structure accurately. The data available suggest a broad dome with its apex
in sections 27, 28, 32, 33, and 34, in which the coal lies 20 to 30 feet higher
than in the area to the west, and 50 to 60 feet higher than in the area to the
east. It slopes off gently to the north and south.

“In T. 1 N, R. 4 W. (Pea Ridge Twp.), is a dome with its apex lying in
sections 20, 21, 28, and 29, at an elevation of 617 feet. It is 30 feet higher
than to the east, south, and west. To the northeast it flattens out into a
broad terrace, covering sections 2, 3, 9, 10, 15, and 16 at an elevation of 590
to 600 feet. In sections 13 and 14 of the same township is a slight dome aris-
ing about 20 feet above the surrounding territory, and sloping off into a low,
narrow anticline to the mnortheast in secs. 5, 6, 7, and 8, T. 1 N, R. 3 W.
(Missouri Twp.).

“A narrow strip across the northeast corner of the county, covering parts
of Missouri and Ripley townships, was studied in 1914 by Morse and Rich.?*
The structural relations suggested by them have been slightly modified by
new data, obtained in the course of the present work, but no important
changes need be made. A dome exists in secs. 1, 2, 11, and 12, T. 1 N, R. 3 W.
(Missouri Twp.), as indicated by their work, with a large syncline to the
southeast. The broad Ripley dome in T. 1 N., R. 2 W. (Woodstock, Schuyler
County, and Ripley, Brown County), is best interpreted as a terrace, since
the new data indicates that the contour lines do mnot close around the
south end. i

“A small synclinal basin lies in secs. 8, 9, 16, and 17, T. 1 8., R. 3 W.
(Mt. Sterling Twp.), completes the list of structures brought out by the con-
tour map.”’

1 Morse, Wm. C.,, and Kay, Fred H. The area south of the Colmar oil field:
Ill. State Geol. Survey Bull. 31, pp. 8-36, 1915.
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CorcuestEr (No. 2) CoaLn

The Colchester (No. 2) coal is present over a large area lying be-
tween the valleys of Crooked Creek and McGees Creek. Here it is
uniformly about 2 feet thick, without partings and of good quality,
as clsewhere in this part of the State. The roof is black shale
except in the northern part of the county where from one to eight
feet of gray shale come in between the black shale and the coal. The
floor is gray clay, sandy in places, about three feet thick.

In the extreme eastern part of the county, near LaGrange, T. 2 S,,
R. 2 W, is a small area which is presumably underlain by Colchester
coal of usual thickness. The coal and accompanying strata essential-
ly duplicate those in the larger field to the west.

Between these two fields, an area comprising nearly one-third of
the county, no workable coal has been reported.

Mount StERLING COAL

In the immediate vicinity of Mt. Sterling, sec. 8, T. 1 S, R. 3 W,
a coal ranging from two to three feet in thickness was mined for a
time. This lies above the Colchester coal, possibly at the same horizon
as the Rushville coal of Schuyler County, and is therefore here called
the Rushville coal.

This coal is recorded in but a few places and does not appear to
be of importance in an estimate of the resources of the county. While
it underlies an area that may be as large as three or four square miles,
it is apparently too irregular in its thickness to be of any value for
mining.

BUREAU COUNTY

GENERAL STATEMENT

Only the western part of Bureau County is included in District
IIT (PL TA). This area lies at the extreme north edge of the Illinois
coal basin, the margin of the “Coal Measures” passing through T. 17
N, in ranges 6 and 7 E. The thickness and character of the Penn-
sylvanian beds suggest that they once extended farther north but
have been partly eroded. The precise boundary of the rocks of this
system is not known, but the workable coal extends little if any north
of T. 16 N. ‘
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PropucTioN AND MINES

While at no time an important item in the total production of the
county, there has always been a small tonnage won from this district
for local use. The abandoned mines near Sheffield were among the
first ones opened in the county, but at present the operations are in
the next township west. The 1923 report of the Department of Mines
and Minerals lists 5 mines from this part of the county.

STRATIGRAPHY
PLEISTOCENE SYSTEM

Except along stream valleys, all bed rock is concealed by the sur-
ficial depesits. These comprise the usual glacial and recent materials,
unconsolidated, and very irregular in extent. They range in thickness
from less than 10 feet to more than 100 feet. West of Sheffield, in T.
16 N., R. 7 E., the loose material is thinner than to the south, but east
of Sheffield the cover is thickest. The records across the line
in Henry County showing more than 200 feet of drift suggest deep
erosion of the Pennsylvanian beds. This may extend in to the area
about Neponset, T. 15 N, R. 6 E., where there are no records of bor-
ings.

PENNSYLVANIAN SYSTEM

Qutcrops of the Pennsylvanian rocks are rare and the lack of
adequate drill records makes impossible more than generalized state-
ments of the character of these beds. Typical sections are exposed
along the creek east of Sheffield. Here the uppermost beds are sand-
stone, about 15 feet thick, underlain by about as much shale. Below
these are two calcareous beds, the upper a massive argillaceous bed,
the lower a limestone ranging from 1 to 2 feet thick. Still lower
is a shale zone about 3 feet thick, in places sheeted and hard, but
elsewhere soft. Under this variable cover is a coal of fairly uniform
development, about 4 {feet thick and having a light gray, sandy
underclay.

The recorded logs for this area show similar successions of beds,
mostly sandy shale or sandstone, with little coal and an occasional bed
of limestone. As is to be expected in an area so near the margin of
the Pennsylvanian coal basin, the rocks show considerable variation
from place to place. The coal itself ranges from a few inches to five
feet, but carries a shale parting near the middle in most places. Other
clay partings occur locally near the bottom of the bed. In places the
roof is black shale or soapstone, elsewhere sandstone, and less com-



36 COAL RESOURCES OF DISTRICT TII

monly the cap limestone comes down to the clod over the coal. The
following log is typical of the beds in this region:

Typical log of Pennsylvanian strata in Bureay County

L. ‘ Thickness ‘ Depth
Description of strata ﬁ .- N g

| . 1 In. ‘ . In.
Soiland elay..........ooooiiint. i 12 , .. 12
T s 15
Sandstone, soft........ ... ... ... ... : 2 .. 18
Clay shale........coviineinnnean. ‘ 7 .. 25 ..
Shale, lght...........oooiieiiiin.. ! 4 26 4
HArd TOCK. ..o eee e [ 8 37
Slate. .o | 1 38 ..
Coal Sheffield (No. 6)............ .... ’ 4 5 42 5
Light shale-lime nodules............. 31 3 3 8
Light sandy shale nodules.......... .. 19 .. 92 g
Shale, 8ray......c.oovviiiiiiina... -7 .. 119 8
Sandstone, shale..................... 6 125 8
Shale, dark and gray................ i 35 .. 160 8
Shale, 8TaY. ... wwreereeeeeeneae.. L4 . 208 8
Shale, light............cooiiiinn.. 4 | 210 8
Shale, gray....... ... 4 8 215 2
Shale, Light............. ..o . 2 10 218
Fogsil limestone..................... 8 218 | 8
Slate. ottt s i 2 220 ! 8
Shale, darK.......oovueeunneiennee. . 5 6 226 2
Slate. .. ... ‘ 2 8 228 10
Shale, light.............. TR 6 . 34 |10
Slate. . oov : .. 10 235 8
Shale and sand, light................ : 11 1 6 247 2

Few beds in the section can be recognized definitely. The series
of five heds above the ceal in the log belong clearly to the se-
quence which always accompanies this coal in Bureau and adjoining
counties. The “hard rock” is the limestone which uniformly carries
fossils, among which is usually the fusulina that has long been con-
sidered an index fossil for the Sheffield coal.

Other coals appear in the area in places, but are less frequently
recorded than in the Sheffield area. At a depth of more than 150
feet there is in places a 3-foot bed which has been correlated with
the “third vein” of the T.a Salle area. A 2-foot bed of coal has
also been noted in some parts of this region lying 25 to 40 feet above
the Sheffield coal.
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STRUCTURE

So far as the data at hand indicate, the Pennsylvaman beds of this
part of Bureau County are essentially flat-lying. Local arching of a
few feet is noted in all mines, but no general deformation is recog-
nizable. In most mines, also, are small fractures and slips of the rocks
enclosing the coal, too small to be considered important structural feat-
ures.

Suerrierp CoAL

The most important coal of this portion of Bureau County is the
4-foot bed which 1s found at shallow depths near Sheffield. It was
deposited irregularly over the south two-thirds of T. 16 N., in ranges
6 and 7 E., so that while locally it is of workable thickness, there are
considerable areas in which it is too thin to be of value. There are no
data on this coal for T. 15 N, but from its presence in the adjacent
portion of Henry County it seems probable that it will be found here
also.  On this assumption, this part of the county should be included
within the area mapped as containing workable coal belonging to this
seam.

The coal ranges in thickness from a few inches to a maximum
of 5 feet. In most mines it reaches maximum thickness, but the
average is about 53 inches.

The Sheffield coal is somewhat variable in quality, but is in gen-
eral a better coal than others in this region. It is hard, mostly bright,
with sub-conchoidal fracture. It is plainly laminated, with mother
of coal partings. It contains some calcite and gypsum as well as pyrite
as impurities.  The pyrite is much more coninon in the zones of frac-
ture which are connmon in parts of this bed. Elsewhere it is of little
consequence, A shale parting from %4 inch to 2 inches thick com-
monly separates the coal into two benches.  This is not everywhere
present, but is commonly considered diagnostic of this bed.

A cap limestone is usually present over the coal, but separated
from it hy a few inches to several feet of shale. The shale is light
gray to black and may be soit and loose or may be sheeted, hard and
“frozen” to the coal. In the latter case it has to be drawn with the
coal.  Locally the shale top is gritty enough to be classed as sandstone,
but this phase commonly grades to the true shale in short distances. In
places, however, as near Sheffield, the beds normally over the coal
have been eroded, and replaced by a later sandstone. Locally such
sandstones “cut out” the coal,
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The floor is hard underclay, light in color, and containing at or
near its base calcareous matter either as nodules or as a distinct bed
of lenticular shape.

The following notes from one of the mines in this region show
typical conditions for the Sheffield coal:

Shaft: 51 feet deep; surficial material 9 feet.

Roof: Limestone, with slate up to b4 inches bemneath.

Coal: Maximum thickness 62, minimum 48, average 58 inches.

Floor: Shale, light gray, dry; does not heave.

Notes: The coal lies in an east-west trending basin; it is affected by a
number of “horsebacks”, which occur in a zone near the shaft. Pyrite is

common in Bureau County and near the horsebacks, but the coal is un-
usually clean elsewhere.

Oruer CoaL Beps

Ower part of the area, as near Buda, T. 16 N, R. ¥ E., a coal aver-
aging 24 inches in thickness is reported from 25 to 40 feet over the
Sheffield coal. It appears to have an extremely irregular disposition
and to be of inferior grade. It is therefore not considered in the esti-
mate of coal resources for the county. Another bed, lying between
100 and 200 feet below the Sheffield coal, is recorded near Sheffield.
This 1s probably the coal mined near Tiskilwa and recorded in a log
from Annewan in Henry County. It is tentatively correlated with
the “Third Vein” of LaSalle County. No data at hand indicate this
as an important bed and it is not considered in the estimate of the
county’s resources.

CALHOUN COUNTY

GENERAL STATEMENT

Calhoun County lies in the extreme southwest corner of District
111, and is separated from the main coal field by both Illinois River
and a structural deformation which brings the Mississippian rocks to
the surface on the northeast (P1. T B). As a result, only the extreme
southern part of the county is underlain by “Coal Measures”, and a
very limited area is involved.

Propucrion Anp MINES

But one or two mines have ever been operated in the county. In
recent years, no mines have reported production but between 1885 and
1912 from 2000 to 6000 tons were produced annually, mainly in con-
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nection with clay mined for paving brick ot sewer pipe in the vicinity

of Golden Eagle.

Area underlain by workable coal......... ... ... ... .. ... .. 8 sq. mi.
Average thiCRIeSS ..t it 24 inches
Amount available originally........... ... ... ... ... ....... 17,900,000 tons
Production, year ending June 30, 1923. ... ... .. .. e none
Average annual production, 1919-1923.. ... . . . . ... ... ... . ... none
Total production recorded....... ... ... i 96,087 tons

STRATIGRAPHY
PLEISTOCENE SYSTEM

The drift in the area underlain by Pennsylvanian rocks is largely
loess which caps the bluffs along both the Illinois and the Mississippi.
The till below the loess is relatively thin.

PENNSYLVANIAN SYSTEM

The Pennsylvanian beds outcrop in gullies of T. 13 S., ranges 1
and 2 W. The boundary of the Pennsylvanian areas can not be ac-
curately mapped, and it is placed at the 520-foot level arbitrarily upon
the elevation of the base at Golden Eagle, as well as upon the assump-
tion of horizontal attitude. The section for the county, as given by
‘Worthen®, is as follows:

Typical section of Pennsylvanian strate in Calhoun County

Description of strata Thickness
Ft. In.
Shale, DrOWIL ..ottt et et e e e e e 6
Limestone, gray, concretionary...............oo .. 5
Shale, sandy brown and concealed interval..................... 65 ..
C0al o .. 4
Clay shale and iron ore. ... 2 6
C0al 2 2
BIre ClaY oottt 3
Clay shale, grading down to black............................. 12
Sandstone and sandy shale.............. ittt 25
Mississippian limestone ......... ...

In this section, the prominent beds are the upper concretionary
limestone which contains fusulina and the 2-foot coal near the base.
According to Worthen, the black shale below this coal probably corre-
sponds with a lower coal bed, but no such coal has been found within
the county.

9 Worthen, A. H., Geol. Survey of Illinois, Vol. IV, p. 16, 1870,
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STRUCTURE

No information is available regarding the structure of the coal
beds, either for the county as a whole or for the workings of the mine
at Golden Fagle. On the basis of the general geology of the region,
it is assumed that the Pennsylvanian beds are essentially flat, although
variations from this attitude are to be expected.

GornEN EacrLe CoaL

So far as known, coal has been found only in the {ollowing four
places in the county: the N'W. 14 of sec. 10, the NE. 14 of sec. 24,
the NW. 4 of sec. 36, T. 13 5., R. 2 W., and in the part of sec. 1,
T.14 S, R. 2 W., in which the Golden Eagle mine was located. The
coal is from 24 to 30 inches thick, appears to be relatively free from
sulphur, and in general the equal of the average western Illinois coal.
There is about 214 feet of clay shale for roof, the upper part ferru-
ginous. The 4-inch coal overlying this shale, which was classed by
Worthen as a distinct bed, does not appear to be found elsewhere in
the county, and perhaps should be considered a local development.
Below the coal is fire clay two or three feet thick, which grades down-
ward to black bituminous shale. The thinness of the bed makes it
expensive to mine and it has therefore not been worked for the past
ten years or more.

CASS COUNTY
GENERAL STATEMENT

Cass County lies along the east margin of the area included in
District III, and shows a general section resembling that of eastern
Schuyler County to the north (PL I B). The “Coal Measures”
are relatively thick and include in the thicker portion beds which over-
lie Rock Island and Colchester coals.

Propucrion axp MINES

Production from this area has been somewhat irregular, but at no
time of more than local importance. In 1922, four mines producing
less than than 7,000 tons were reported, and in 1923, six mines pro-
duced about 9,000 tons. These are in the vicinity of Chandlerville,
in the northeastern part of the county, Ashland in the extreme south-



CASS COUNTY 41

eastern part, and in the bluffs east of Beardstown in the western part
of the county.

Area underlain by workable coal......... ... ... .. .. o, 265 sq. mi,
Average thiCKIeSS ...ttt e e 36 inches
Amount available originally........... ... .. ... 897,000,000 tons
Production year ending June 30, 1923......... e 9,014 tons
Average annual production, 1919-1923..... . . . ... . . .. L, 27,226 tons
Tetal production recorded....... ... 182,609 tons

STRATIGRAPHY

PLEISTOCENE SYSTEM

The surficial deposits in Cass County are known to be rather heavy,
as most well logs show about 100 feet of unconsolidated material over
bed rock. A maximum of nearly 200 fect was reported from a well
near Virginia, T. 17 N., R. 10 W.  Details of the character of the de-
posits are lacking, however, and only a general statement is possible.
Below a cover of fine loessial clay. from 5 to 20 feet thick, lie varying
thicknesses of boulder clay, sand, and gravel. In places these have
been found to contain much water. The floodplains of the Illinois
and of the Sangamon are underlain by recent alluvium to considerable
depths.

PENNSYLVANIAN SYSTEM

All of the county is underlain by “Coal Measures”, except a nar-
row strip near Illinois River and along Sangamon River in the vicinity
of Chandlerville.  In these areas Mississippian rocks are exposed.
The Pennsylvanian ranges from 10 feet to more than 250 feet in thick-
ness, and shows the usual series of mmpure sandstone and shale with
several thin limestone and coal beds. A shaft log from near Bluff
Springs, T. 17 N., R. 11.W_, shows the following section:

Log of shaft near Blwjff Springs, T. 1T N., R. 11 W.

Description of strata Thickness Depth
It Ft.
S0I1 (10@SS) ittt e e e 15 15
Sandstone, brownish, with plant impressions.............. 13 28
Limestone (“Dlue 10CK ) ..t e 2 2
Clay shale (“soapstone”)..... ... ... . . . i 12 42
C0al L 3 45

Fire clay, very hard. ... ...t eiaraan 4 49
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The coal here listed is probably the same as that mined at a depth
of about 200 feet at Virginia, where a boring.for coal shows the fol-
lowing section:

Record of coal boring near Virginia

X Thicknegs Depth

Description of strata

Ft. In. Ft. | In

Pleistocene and Recent systems........ , 116 .. 115
Pennsylvanian system................

Sandstone. .....ooviiii . 71 11 186 11
Limestone, hard ................. 1 1 188 ! ..
Shale, Black. .. .ovverrneennaenn. 2 6 190 | 6
Shale, clay.....ooovveiiiiena. 10 3 200 9
Coal, Colchester (No. 2)........... 3 6 204 3
Fire clay (base of ‘Carbondale). .. 3 .. 207 3
Shale, black................ ... 3 207 6
Shale, ¢lay. ... v, i 7 6 215
Clay, “potter’s”.........c...o.uun. |13 228 ..
Coal. .o e e 2 228 2
Sandstone and shale............... 6 1 234 3
Coal....ovvivennnnn ) 3 234 6
Sandstone and shale | Torizon 6 9 241 3
Coal................... of .. 8 241 11
Sandstone and shale... No. 1 16 4 258 3
Coal.......ovvvvinn. coal 3 258 [
Sandstone.............. 2 9 261 3
Coal.........c.vennn.. 2 261 5
Sandstone and shale.............. 3 9 265 2
Clay shale................. ... ... 4 .. 269 2
Sandstone............... ... 7 5 276 7
Rock, hard siliceous.............. 2 .. 278 T
Clay shale........ ...t 2 6 281 1
Rock, hard, siliceous............. | 3 6 284 7
Shale, hard, green................ i 2 10 | 287 5

It is not improbable that approximately the lowest 10 feet in the above
section belongs with the Mississippian system.

The geology of the “Coal Measures” of Cass County has been
adequately discussed in an Illinois Mining Investigations bulletin®®
from which the following paragraphs are quoted:

“Since the line of outcrop of No. 5 coal nearly coincides with the east-
ern boundary of the county, it is believed that most of the area is underlain
by Penngylvanian strata older than No. 5 coal, that is by strata of lower

9 Cady, G. H., Coal resources of Distriet IV: Ill. Coal Mining Investigations
Bull. 26, p. 62, 1921,
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Carbondale and Pottsville age. These formations contain at least one, and
probably two beds of coal, neither of which apparently is more than three
feet thick., The most widespread of these coals is the No. 2 (Colchester,
Murphysboro, or LaSalle “Third Vein”) coal which outcrops along the Illi-
nois and Sangamon valley bluffs between Bluff Springs and Chandlerville,
and has been mined at Virginia at a depth of about 200 feet. It is probably
this same bed which at one time was mined at Ashland at a depth of 205
feet. As the identity of this coal is not determined, and ag it may be
younger than No. 2 coal, it may be the same as a bed encountered in a
drill hole just south of Springfield, between 50 and 60 feet bhelow No. 5
(Springfield) coal.

“The correlation of the coal mined at Bluff Springs and Virginia is
baged on comparisons made by Worthen, who points out the similarity of
this coal to the coal mined and outcropping at Exeter, Scott County. Obser-
vations by the writer in Scott County indicate that the coal at Exeter and
Alsey is the same coal as that mined near Roodhouse and Whitehall in
Greene County and at Upper Alton in Madison County, and is to be corre-
lated with the No. 2 coal. This coal in gouthwestern Illinois has a roof
of black paper shale, commonly called ‘slate’, which has a variable thick-
ness up to about 20 feet; but in certain areas especially toward the north,
gray shale or ‘soapstone’ lies between the coal and ‘slate’. About 5 feet
below the coal is a bed of limestone 2 to 5 feet thick, known locally as the
‘sump rock’.

“In Cags County the coal-bearing strata dip at a low angle to the east,
at the rate of 8 to 10 feet per mile. Thus, coal which outcrops along the
bluff east of Beardstown is at a depth of about 200 feet at Virginia.....
..... Because of the eastward dip, younger and younger rocks underlie the
glacial material in that direction, so that the outcrop of the No. § or Spring-
field coal nearly coincides with the east line of the county.

“The principal coal of Cass County is undoubtedly the No. 2 bed, which
underlies all the county east of Illinois Valley, probably crossing the Sanga-
mon valley near Chandlerville. This coal is commonly between 3 and 31
feet in thickness, and elsewhere possesses great regularity in thickness and
in physical characteristics though very little is known of its physical charac-
teristics in this county. It is probable, however, that the coal has the usual
gray shale or black ‘slate’ roof found above No. 2 coal in adjacent counties
to the south and west.....

“Because this coal ig relatively so thin and its area of outcrop so small
that mining by drift or slope entrance is practicable in only a small part
of the county, the development of the coal resources in Cass County is prob-
ably not a matter of immediate concern. Diamond drilling should precede
future development, ag the data available are entirely too meager to justify
undertaking mining operationg.”**

T Tdem, p. G4.



44 COAL RESOURCES OF DISTRICT 111
FULTON COUNTY

GENERAL STATEMENT

Tulton County lies near the center of District III along the east
margin, and includes within its boundary a considerable area of Mc-
Leansboro and Upper Carbondale beds (P 1T A). It occupies a posi-
tion near the margin of the thicker part of the Illinois coal basin, and
is essentially a continuation of the beds of the Peoria-Springfield area.
The relations to the main field are essentially the same as in Knox
County, and here, as in the report of Knox County, some discussion
of the eastern part of the county in which the Colchester and lower
coals are not of commercial importance is included. The area in-
cluded for District 11T is practically restricted to eight townships in
the northwest part of the county.

Propuction axp MinNEs

There are about as many mines in Fulton County as in any county
of the State, but the total production is not great because of the great
predominance of country banks. The report of the Department of
Mines and Minerals for 1923 records 26 shipping mines with a total
production of approximately 2,000,000 tons. In addition, there are
recorded 194 local mines with a total production of slightly more than
250,000 tons. Of the 220 mines, but one of the shipping mines
and 45 of the local mines belong in District [11.

STRATIGRAPHY
PLEISTOCENT. SYSTEM

The Pleistocene of the county varies in thickness from 10 to about
155 feet, with an average of about 40 feet. The materials are similar
to those of Knox County to the north. Glacial clay, in places con-
taining many boulders, makes up most of the deposit. On the up-
lands, however, it is overlain by a yellow clay or silt, with a maximum
thickness of 20 feet, and in the lowlands by recent alluvium. A small
amount of sand and less gravel appears in the Pleistocene system.

PENNSYLVANTAN SYSTEM

The Pennsylvanian beds outcrop in all parts of the county, but
the best exposures are in the vailey of Spoon River and its branches.
Spoon River exposures were combined into a type section by Worthen
in his early work in Illinois and a series of seven coal beds were de-
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scribed and numbered.  With one exception, these beds are still recog-
nized, Worthen’s No. 4 now heing considered identical with his No. 5.

A Jarge amount of drilling has been done in the county, but mainly
in the eastern part where the Springfield and Belleville coals are com-
mercially important. Much less is known of the lower beds with
which this report is primarily concerned. the records from the east-
ern side of the county show a total thickness of between 300 and 400
feet for the Pennsylvanian, but the logs {rom the west margin show
the system to be much thinner. One record near Marietta, T. 6 N,
R. 1 E, shows 14 feet of limestone overlying about 70 feet of blue
shale. These overlie Mississippian limestone, to which system some
of the shale perhaps should be referred.

The Pennsylvanian section in western Fulton County shows con-
siderable sandstone. Shale and sandy shale predominate, with lime-
stone and coal in very subordinate thicknesses. The beds important
stratigraphically are Seville (No. 1) coal and its limestone cap, and
Colchester (No. 2) coal which usually can be recognized without diffi-
culty. The relations and character of these beds are indicated in the
following paragraphs taken from an carlier Survey report.’?

“No. 2 (Colchester) coal lies about 90 to 135 feet below No. 5, the lesser
interval being found in the Cuba region, and the greater in the northeast
part of the county. The strata between No. 5 and No, 2 consist mainly of
shale and sandstone, a massive sandstone being rather widespread in the
upper third of the section. The roof of No. 2 consists of gray shale or “soap-
stone” 9 to 14 feet in thickness in the northern and western parts of the
county, but thicker toward the south. It is followed above by a black fissile
shale 3 to 6 feet thick with which is commonly found a band of fossiliferous,
septarian, nodular limestone one-half to one foot thick. Savage states that
this is an easily recognized succession which is exposed in many places in
the western part of the county. It is noteworthy algo that essentially the
game succession is found above No. 2 coal in the La Salle district west of
the La Salle anticline and in much of Distriet III to the west. The coal has
a common thickness of about 2 feet 6 inches, but varies between 2 and 3 feet.

“A coal believed to be the equivalent of the coal mined in Rock Island
County and known as No. 1 or Rock Island coal, lies 60 to 90 feet below No. 2
coal, the interval being greatest to the east. The area in which this coal is
best developed seems to lie west or couth of the outerop of No. 5 coal. The
few drill holes to the base of the Pennsylvanian rocks east of the outcrop of
No. 5 show coal thick enough to be of commercial value only at the horizon
of the Rock Island coal in one or two cores, and these holes are loeated along
the outcrop of the No. 6 coal in Putnam Township. The coal attains locally
a thickness of about 4% feet in the vicinity of Cuba, but there appears to be
no large body of it and very commonly the seam is separated by shale part-

12 Cady, G. T, Coal resources of District IV: Tll. Mining Investigations
Bull. 26, p. $0-81, 1921
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ings. Where it is worked in the western part of the county at Ellisville, it
is 3 to 515 feet thick. This coal seems to have been laid down in a narrow
trough or basin running north and south through the western part of the
State, from Brown to Rock Island County, the eastern edge of which crossed
the central part of Fulton County. Its area of main development is there-
fore west of this district in District ITL.

“No. 1 coal where characteristically developed has a readily recognizable
bluish, fossiliferous, limestone cap-rock 5 to 20 feet thick, which is separated
from the coal by 6 inches to 3 feet of dark shale. In its typical development
this cap-rock seems to be restricted to the same area as No. 1 coal, and to
become thinner and possibly disappear entirely toward the east. The few
drill holes in eastern Fulton County that penetrate No. 1 coal do not find
a cap-rock above No. 1 coal.

“Coals between No. 1 and No. 2 gseem to be somewhat more numerous in
the eastern part of the county than in the western. Between No. 1 and No. 2,
lying 20 to 30 feet below No. 2, Savage reports a thin coal, 18 inches thick,
which seems to be fairly persistent as it is found in outcrop in the western
and central parts of the county and in drilling in the eastern part. Whereas
this is the only persistent coal known in the section in the western part of
the county where strata outcrop, drilling in the vicinity of Cuba, St. David,
and Dunfermline reveals the presence of one or two other coals between No. 2
and No. 1. In the Cuba region the interval between No. 2 and No. 1 coals is
about 80 feet. The following record of a hole drilled between Fiatt and Cuba
is typical of the succession in that part of the county.

Record of drilling between Fiatt and Cuda

Description of strata | Thickness Depth
Ft. In. 7t In.
Pleistocene and Recent systems—
Clay .o 18 .. 18
Penngylvanian system—
Carbondale formation— 4
Sandstone, yellow............ 10 4 28 4
Slate, dark................... 1 10 30 9
Coal (No. 5)................. 4 6 34 8
Shale, light.................. 2 4 37
Sandstone, light.............. 2 | .. 39
Shale, mixed................. 19 . 58
Sandstone, light..............| 12 .. 70
Shale, sandy..........co...... 37 107
Shale, gray.......c.cocovvenn. 20 .. 127
“Slate,” dark................. 1 .. 128
Rock (limestone), dark....... 1 .. 129 -
Shale, light.................. 14 .. 143 ..
Coal (No. 2)...vvieununennnn, 2 4 145 4
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Record of drilling between Fiatt and Cuba—Concluded

Description of strata Thickness Depth
Ft. % In. Ft. l In.
Pottsville formation— i
Shale, sandy, light........... 18 8 164 1
Coal. v 1 .. 165
Shale, light, sandy........... 2 .. 177 |
Shale, dark.................. 1 .. 178 ..
Coal. ..o .. 4 178 4
Shale, light, sandy........... 18 .. 196 | 4
Shale, dark.................. 7 .. 203 4
Coal...oviini i 4 203 8
Sulphur (pyrite)............. 2 203 10
Coal.....oovivii ., 3 2 207 | ..
Sandy bottom................ .. 4 207 4
Rock, boulder (limestone?)... .. 8 208
Limestone, dark.............. 11 .. 219 ..
Shale, dark, hard............ 6 T 225 7
Coal (No. 1)..voenienin.. 4 4 229 11
Shale, light, sandy............ 6 1 236

“The lower coal with the dark limestone cap-rock is without question
No. 1. In the Cuba region rather systematic testing of this coal in certain
areas reveals large variations in thickness and character. Its commercial
value, therefore, for the present, at least, is small. The limestone cap-rock
is commonly about 10 feet in thickness but in places is absent and in other
places as thick as 20 feet. The coal overlying the cap-rock or but a short
distance above it, is lenticular. In a few holes it has a thickness of about
4 feet, but commonly is less than a foot thick, and so interbedded with shale
that it has no value. It is not known just how persistent this bed is in the
southern part of the county. It is possible that outcropg of this bed in the
vicinity of Lewiston were confused with No. 2 coal by Worthen, resulting
in the misinterpretation of the section that appears in his discussion of the
geology of Fulton County in Volume IV of the Geological Survey of Illinois.

“The two other coals that are fairly continuous in the section, one 12
to 20 or 25 feet below No. 2 coal, and the other about 30 feet lower, are
generally thin. In some holes, however, the upper of the two iz reported
2 feet or more thick, but it is more commonly found a foot or less in
thickness. It is quite possible that this coal outcropping near Lewiston was
the one which was confused with No. 2 coal instead of the lower coal as de-
scribed in the preceding paragraph.

“Aside from the limestone and coals noted above, the strata between
No. 1 and No. 2 coals are mainly shale, with a sandstone 3 to 8 feet
thick rather persistent 17 to 25 feet below No. 2.”



48 COAL RESOURCES OF DISTRICT 1711

STRUCTURE

In general, throughout Fulton as in the other counties of the dis-
trict, the Pennsylvanian rocks show very little deviation from a hori-
zontal attitude. They show a slight regional dip eastward with minor
upwarps west of Avon, T. 8 N., R. 1 E., and northwest of Fairview,
T.8 N, R.3 E. '

It is probable that in any area exploratory work will reveal minor
variations of structure which will be of especial importance in actual
mining operations. Minor irregularities in structure will be noted in
the discussion of certain coal mines. '

CoLcHESTER COAL

From the standpoint of available tonnage, it is probable that the
Colchester coal is the most important bed in that part of Fulton County
which Hes in District TI1. It has been reported from near Lewistown,
Table Grove and Astoria and appears to underlie the west half of the
county except where removed by erosion. Data now available do not
permit mapping boundaries of this coal south of Seville, but through-
out this area it has been exploited in country banks rather generally.
Ouly a small fraction of the original tonnage has been touched, how-
ever, and when coals thinner than are now mined become important,
this will become a valuable resource. It ranges from 20 to 30 inches
in thickness, and is noted for its remarkable uniformity. No persist-
ent partings accompany this bed, which is of better quality than the
higher coals, and carries only a small amount of pyrite. The roof is
quite uniformly gray shale 10 to 15 feet thick, called “soapstone” by
the miners. In places, as in the Vermont area, the shale is sandy so
that the roof in one part of the mine may be shale and in others sand-
stone. Over this stratum are a few feet of black fissile shale. The
floor clay is generally soft, gray and plastic. Only the upper two feet
are commonly penetrated, and the lower beds are not known.

Ervisvicie Coar

The only other coal of importance in western Fulton County is
that now worked at Ellisville Station, on Spoon River. This is the
No. 1 bed of Worthen’s type section fof this part of the State, and has
generally been correlated with the Rock Island coal, which it closely
resembles. This bed appears to have a very irregular distribution in
the county so that its importance as a coal reserve is problematical.
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It is known rather generally north of Table Grove, in T. 4 N, R. 1 E,,
as at Marietta, Avon, Babylon, and Ellisville, but has rarely been
identified south of this area. East of the limit of District III it has
been reported commonly in logs, but here too it shows no regular de-
position. Although fairly persistent, its thickness is so variable as to
render exploitation questionable, and it commonly has partings of
shale which render it worthless for mining.

It reaches a maximum of 6 feet in thickness and over consider-
able areas maintains an average of about 4 feet. If the entire re-
gion where it is known to be present is considered, however, it is much
thinner than that and only extensive drilling will serve to outline areas
of workable coal.

The Ellisville coal is of relatively high grade. It has no persistent
partings and what pyrite it contains is commonly in bands or lenses
which can readily be separated from the coal as it is mined.

Where normally developed, this coal has a cap-rock of limestone.
In places a lower bench of this limestone comes down after the coal is
removed. Elsewhere as much as 5 feet of shale comes in between the
limestone and the coal. These occurrences are troublesome and expen-
sive in mining, but where the cap is close to the coal it makes an ex-
cellent roof. The floor clay is carbonaceous for the top ten inches and
softens up along roadways, but does not heave enough to give any
trouble. Below this the bed is gray sandy shale which rarely softens.

Mine NoTes

The following notes taken hy a member of the Survey, are intro-
duced to show the details of the occurrence and character of the Ellis-
ville coal:

Bllisville coal at Spoon River Colliery Company mine®

Entrance: shaft, 40 feet to coal.

Thickness of rock over coal: about 25 feet,

Roof: Limestone cap-rock with clod or shale below it in places. Black
shale occurs in lensss and is generally found in the swags. This shale is
black, carbonaceous, with some lime near the margin of the lenses. 1t is
more solid toward the center, with less lime, and may be more than 5 feet
thick. The cap limestone, with the overlying calcareous shale known as the
blue rock, is in places as much as 21 feet thick.

Coal: Maximum 72 inches, minimum 36 inches, average 48 inches. No
henches; much harder than Matherville or Sherrard; only slightly banded,
becoming more massive near the hottom. Sulphur and sulphurous clay in
lenses. Considerable mother coal in partings. Where thin, the coal con-
tains more sulphur.

¥ White, K. D., Mine notes in files of State Geological Survey.
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Floor: Dark sandstone and shale, does not heave. The coal is inter-
rupted by faults of small dimensions, these make steep grades in places,
but are not of consequence otherwise. Figure 5 shows the usual type of
dislocation.

MOOKKK

XIOK ,
X)&%Z( >Z§<X>< SO AIAIAK
E Limestone >>§§>>§§(< Clay
9 2 4 6 foet '

F1e. 5. Sketch showing fault in Ellisville coal.

Otuer CoaL Beps

Although not of commercial importance, other coal beds are com-
monly noted in drill logs from the western part of Fulton County.
These are usually thin and discontinuous and can rarely be traced with
certainty more than half a mile. The following extract from a re-
port on the Avon Quadrangle is of interest in this connection :**

“In a number of places in the Avon quadrangle a coal bed 1 to 21%
feet thick is present only a few feet below the Rock Island bhed, and is
usually overlain by sandstone. This coal has been mined by drifts in a few
places, as in sec. 31, T. 9 N, R. 1 E,, sec. 13, T. 8 N,, R. 1 W,, and sec. 18,
T. 8 N, R. 1 E. At the latter locality the bed is about 14 inches thick and
resembles cannel coal. Many years ago it was extensively worked for the
distillation of coal oil, in which process 10 retorts were at one time in oper-
ation. Thirty gallons of oil are said to have been produced from one ton
of coal. At that time the clay underlying the coal was also mined and
manufactured into fire brick. A coal bed belonging to this horizon is also
well exposed in the banks of Cedar Creek in secs. 23 and 26, T. 9 N, R. 1 W.”

1 Savage, T. E., Geology and mineral resources of the Avon and Canton
quadrangles: Ill. State Geol. Survey Bull 38, p. 252, 1922.
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GREENE COUNTY
GENERAL STATEMENT

Greene County lies in the southwest margin of the coal basin, and
shows a more complete section of the “Coal Measures” than any of the
counties south of Fulton (PL IB). It includes a portion of the
McLeansboro, much of the Carbondale, and some of the Pottsville
formations.

ProbuctioNn AND MINES

Mining has at no time been very active in this county, but from
a relatively early date, local banks have been worked in Colchester
(No. 2) coal in the vicinity of Roodhouse, Whitehall, and Carroll-
ton. The Greenfield bed has been exploited less continuously, but at
present is producing about 70 per cent of the coal reported from
the county. In 1922 the report of the Department of Mines and
Minerals recorded five mines producing a total of 3,000 tons, while in
1923 the three mines listed a total of over 8,000 tons. Earlier records
show as many as nine local banks with a total production of less than
10,000 tomns.

Area underlain by workable coal........... ... ... ... ... . ..., 204 sq. mi.

Average thiCKIeSS .ottt ittt et et e e e e 24 inches

Amount available originally ............ ... .. 461,000,000 tons

Production, year ending June 30, 1923.......... ... i iii... 8,811 tons

Average annual production, 1919-1923............ ... .. .. ... ..., 24,171 tons

Total production recorded ............ ...t 407,006 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

The Pleistocene deposits are from 100 feet to 120 feet thick, show-
ing the usual gray drift with yellow loess on top, the latter being rel-
atively thin in the area underlain by the Pennsylvanian beds.

PENNSYLVANIAN SYSTEM

The “Coal Measures” underlie only the eastern half of the county,
the boundary line showing marked irregularity because of the combi-
nation of the thinness of the Pennsylvanian section and the topographic
relief along the major streams. Thus, there is a westward projection
in the high land near Drake, in T. 12 N, R. 12 W., while the valleys
of Apple Creek and Macoupin Creek cause marked reentrants of from
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5 to 15 miles. A few square miles in the extreme southeastern part of
the county are probably underlain by Pennsylvanian beds.

From a feather edge al the west, the Pennsylvanian thickens to
more than 150 feet at the east. The rocks commonly outcrop near
the margin of the Pennsylvanian area, but are mainly concealed else-
where. A typical section for the county is given by Worthen,'s as
follows :

Typical section of Pennsylvanian strate in Greene County

Description of strata Thickness
Feet
Compact brown limestone. « . oottt e 2—4
Bituminous shale ... .. e 1
C0al NO. B.vtr ettt e e e P 6
Shaly clay and nodular limestone............ ... . ... ... . ...... 3—4
BALE et e 15—20
Bituminous shale ....... . e 2—-3
Coal NO. Bttt e e e —3
Arenaceous shales and sandstone........... .. ... . ... 25—30
Bituminous shale, passing to coal No. 37..... ... .. . ... ... ...... 2
Sandstone and sShale. .. ...t e 40—50
Coal—Tulison’s and Neitle’s coal No. L........ ... —3
Nodular steel-gray limestone, sometimes replaced with fire clay,
a8 At TULISOM S . v it e e e i e e e e e 4—46
Shale and sandstone, passing locally into conglomerate.......... 15—20
B0 i53

From east to west, the upper beds recorded in drill logs appear to
be older, the recognized Mcleansboro beds extending only two or three
miles into the county. The important beds in the section are the lime-
stone cap-rock over the Belleville (No. 6) coal which 1s reported to out-
crop in sec. 86, T. 10 N., R. 10 W., the nodular limestone which out-
crops in sec. 27, T. 10 N., R. 11 W., and the 2-foot coal which
outcrops in secs. 24 and 25, T. 12 N., R. 10 W. and in sec. 12, T. 10
N, R. 12 W. The relations between the coals in the various parts of
the county are not well understood, since the rock section appears
to vary considerably from place to place. The following sections are
selected to show the character of the strata in various parts of the
county. The section at Roodhouse, T. 12 N., R. 12 W. is as follows:

% Worthen, A. H., Geol. Survey of 111, Vol. IIT, p. 124, 1868,
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Section of Pennsylvanian strata near Roodhouse

Description of strata Thickness Depth
. K.
Pleistocene systeIml ... ...ttt 3 73
Pennsylvanian system
S0aPSEONE .. e e 14 87
Coal, elevation 583 feet... ... ... ... ... ... ... ... ... 2 89
CLAY oot e e 5 94
“Cap-rock”’—brecciated limestone .................... 16 110
Shale ... 19 129
Slate and €oal ... .. e 3 132
FUre Clay . oo e s 3 135
S0aPStONE . i e 2 137

Mississippian system

A boring from sec. 15, T.. 10 N., R. 11 W, six-miles east of Carroll-
ton records the following section:

Section of Pennsylvanian strata near Carrollton

Description of strata Thickness Depth
I, In. Ft. In.

Pleistocene system................... 40 .. 40
Pennsylvanian gystem

Shale, red........ ... .. ... . 4 44

Shale, black with 1-inch coal....... 1 45

Limestone.............oiieiiinnn.. 2 .. 47

Shale, blue, with sand strata....... 108 .. 155 ..

Coal. ..o e 8 155 8

Shale, blue.........covvivinean... 4 159 8

Shale, white....................... 6 .. 165 8

Shale, red........... v, 12 . 177 8

Shale, green....................... : 2 .. 179 8§

Shale, blU€. .. .ovveiiee e i 30 .. 209 8
Mississippian system

Rock, white.......... ... . ... .. 16 .. 219 8

i

A section near the boundary of the Pennsylvanian north of Macoupin
Creek is as follows:
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eSction of Pennsylvanian straia north of Macoupin Creek in Greeme Countly

i . i
Description of strata Thickness ! Depth

|

Ft. In. | . ‘f In.
Limestone, nodular.................. 3 6 3 6
Shale, soft, light gray to dark....... |2 1 5 6
Shale, base medium gray............. 15 .. 20 ’ 6
Shale, black. ..., .. 6 21
Coal...vviiii 2 | 23
Shale, soft, grades down............ 1 } 24
Sandstone shale...................... 15+ | 39+

The base of the Pennsylvanian does not appear to be as irregular
as farther north, although moderate relief is in evidence in all ex-
posures. '

STRUCTURE

The Pennsylvanian beds show a regional eastward dip of low de-
gree. Local warping, or original inequalities, appear in all the mines.
Some minor fractures of one or two feet in magnitude appear in most
openings. It is not clear whether these fractures and the slickensides
which affect the clay associated with the coal are the result of differen-
tial slipping coincident with consolidation, or whether they are related
to later movement. Detailed structural studies, as yet uncompleted
in this and adjacent areas, will be the basis of a later Survey report.

CorcmesTER (No. 2) CoaL

The oldest coal mined in Greene County is that in sec. 24, T. 12
N,, R. 10 W., and along Wolf Run, east of Whitehall. Essentially
the same sequence of strata appears in all workings, and one from
Wolf Run may be taken as typical:

Section of Pennsylvanien strata in Wolf Run east of Whitehall

Description of strata Thickness

: Ft. In.

Shale, gray . ..ot e 15 N
Shale, Black ... e . 814
Sulphur ... .. 11
C0al .. 434
Sulphur ... .. %
C0aL ot e e 1 B
SUIPRUT oL e .. 1

(0] . 3
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Section of Pennsylvanian strata in Wolf Run east of Whitehall—Concluded

Description of strata Thickness

Ft. In.

Charcoal and sulphur............c..iiiiitin it enneenns .. i
(070 = ) O et eieeeee .. 414

Fire clay, soft. ... .o i e e 12

The coal probably underlies nearly all the area mapped as Penn-
sylvanian, so that with an average thickness of 24 inches a consider-
able tonnage of reserve coal is available when conditions permit mining
thin beds.

GREENFIELD COAL

Along the eastern margin of the county there is an irregular dis-
tribution of a considerably thicker coal which lies well up in the Penn-
sylvanian section and may be the representative of the Belleville (No.
6) bed of Macoupin County. Some development of this coal area
has been made near Greenfield, T. 10 N., R. 10 W. It has been mined
also east of Rockbridge, to a lesser extent southwest of Athensville,
T. 12 N, R. 10 W,, and in the earlier days southeast of Roodhouse,
T. 12 N, R. 11 W. The section showing its maximum development
in the mine of the Greenfield Coal Company is as follows:

Section of Pennsylvanian strata in the mine of the Greenfield Coal Company

Description of strata Thickness
Inches

Soapstone Toof ... e e e e s

Top coal, thickness not measured............. e
[ 13
Shale and pyrite band........ ... i e e 4
{75 ) OO U 5

B o 1 /= = o O 1
[0 7 P 18
0 =S =5 o< PP %
(763 A PP 6%
Pyrite lens ...t e e 3%
(07 331

Dark gray floor clay....... ... i

The thicker coal is not known to underlie as much as one square
mile in any case, so that while locally of importance, this bed can not
be considered of consequence in an estimate of the resources of the
county.
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HANCOCK COUNTY
GENERAL STATEMENT

Hancock County lies in the extreme west margin of the Illinois
coal field, and except for certain small outliers, the Pennsylvanian beds
are found only along the east margin, and they are thin in most places
(PLIA).

PRODUCTION AND MINES

There are no shipping mines operating in the county, and the 1923
report of the Department of Mines and Minerals lists seven local
mines, all in the vicinity of Augusta, which produced a total of 9,313
tons during the fiscal year.

Area underlain by workable coal....... ... 7 sq. mi.

Average thickness ........ i i 30 inches

Amount available originally........ e e e e 19,270,000 tons

Production, vear ending June 30, 1923.... ... ... .. .. ... .. . ... 9,313 tons

Average annual production, 1919-1923.......... ... ... .. .. ...... 27,015 tons

Total production recorded. ....... ..o, 243,473 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

The Pleistocene deposits are prominent over the whole county,
and their thickness makes the placing of the boundary of the Penn-
sylvanian beds difficult. The Pleistocene varies from 20 to 75 feet
in thickness, the upland having an average of 20 to 60 feet. The beds
are similar to those described for adjoining counties, having loessial
clay on top averaging nearly 10 feet in thickness, with hardpan or
gravelly clay at the base, containing occasional lenses of sand and
gravel.

PENNSYLVANIAN SVSTEM

The Pennsylvanian beds are thin, comprising sandstone and shale,
with few and thin coals and some conglomerate. The outcrops of
the Pennsylvanian are fairly abundant along the stream channels in
the entire easternmost tier of townships in Hancock County. For
the most part, the exposed sections are less than 10 feet in thicl-
ness, but locally 30 feet or more appear. In all except the south-
cast part of the county the outcrops are mainly sandstone with
minor amounts of shale. A few inches of coal “blossom™ ap-
pears in places. The maximum thickness of the Pennsylvanian is a
little less than 100 feet. So great a thickness appears only in the
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extreme southeast part of the county where considerable thicknesses
of Carbondale beds appear over Colchester (No. 2) coal. In this part
of the county the upper part of the sections includes some limestone.
This is perhaps the only distinctive bed in the Pennsylvanian section,
but because of its limited extent, it is of no value for stratigraphic
purposes. There is no other prominent bed except Colchester (No. ?)
coal. Two coal beds appear in the southeast part of the county, but
the lower bed is much less widespread than the upper. The interval
between the two ranges from 2 feet to more than 8 feet. The fol-
lowing logs give a general conception of the Pennsylvanian in Hancock
County: '

Log of boring near Auguste, T. 3 N., R. 15 W.

Description of strata ‘ Thickness ; Depth
. In. F't. In.
Pleistocene system ’
Black soil......... ... ... ... ! 3 10 3 10
Yellow elay. ..., ' 10 .. 13 10
White sand. ..................... 3 .. 16 10
Blue clay......cccoviiunaa 15 .. 31 10
Boulders. .....coovneininnaa 4 .. 35 10
Pennsylvimian system
Slate. .o .. 10 36 8
Soapstone. ... 14 50 8
Coal. ..o 3 .. b3 8
THPE CLAY . .ot e et P12 .. 65 8
Sandstone. . ......... .. ... : 10 .. 75 8
Fireclay...............on.. e 6 6 82 2

Another log records 55 feet of Pleistocene with 34 feet of shale and
sand below. The following shaft logs indicate the succession in the
extreme eastern part of the county:

Shaft Tog of the Augusta Coal Company

Description of strata Thickness Depth
. Feet Feet
Shale, Light Bray.......ccoooiniiionit i, 33 33
A oo e e e s 3 36
Clay, Hght ray. ... .ot eeaeas 7 43
Coal “CamMel” .. 2% 45%
[0 2 R . RN
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Shaft log of the Lbben Mine, scc. 26, T. 3 N., R. 5 W.

Description of strata Thickness Depth

] I, In. . In.
Surface..........cooiii.. e ! 10 10
Sandstone, light brown............... 26 36
Limestone, light to medium gray...... 9 45
Shale, black “slate”.................. 6 51
Shale, gray “soapstone”,............. 32 83
Coal. .o 3 86
Clay, light gray...................... 2 6 88 6
Coal.......o i 2 2 90 8
Clay. .o e 3 93 8

The Pennsylvanian beds lie in overlap relations to the Mississip-
pian limestone series below. This lower surface is somewhat uneven,
but the records do not show the marked relief which appears in ad-
joining counties. More detailed information will doubtless reveal the
presence of greater irregularity than now appears.

STRUCTURE

The Pennsylvanian beds, while maintaining a general flat attitude,
probably have a slight eastward dip. Minor warping is marked where
mining operations have made it possible to follow given beds for any
distance. Thus, in the Williams Creek area, the coal shows a gen-
eral southwest and west dip, in places this being compensated by
equivalent eastward and northeastward dips. These show inclinations
as high as seven degrees for 100 yards. Whether these variations in
altitude are original and represent irregularities in the basin of depo-
sition, or whether they are warps induced by subsequent folding, is
not clear from present data. The fact that the coal commonly be-
comes thinner in places where it is higher favors the idea that these
basins are original and not structural.

CorcHESTER COAL

The only coal field in the county important at present is in the
extreme sotttheastern corner in T. 8 N.,, R. 5§ W. where Colchester
(No. 2) coal from 24 to 36 inches thick underlies an area estimated at
about seven square miles. It has no persistent parting, although the
upper part is usually harder and brighter than the lower. A typical
section is as follows:
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Typical section of Colchester coal in southeastern Hancock County

Description of strata . Thickness

Ft. In.

Gray shale Toof. ... ... . e .. e

Pyrite .o e .. 11

(72 5 P .. 434

Pyrite . e e .. E73

[0 0} 1 A .. T3%

1 .. 4

[0 O P .. 1614
L =5 3 - 2 4

The lower part shows more distinci banding of bright and dull coal,
and a larger per cent of charcoal. The roof of this coal is gray shale
uniformly in this county, although a few miles to the east in Schuyler
County the shale 1s replaced by sandstone. The floor material is as
usual for Colchester (No. 2) coal, a light gray plastic clay. No other
coal is worked in this county, except in those places where the lower
bed, as at the Ebben mine, is separated from the main hed by only
two or three feet of shale. This lower bed is commonly called the
“cannel coal” from its subconchoidal fracture and its massive appear-
ance. While resembling the cannel coal, it possibly does not have the
chemical or organic composition which is essential for a true cannel.

OruEer Coar Beps

West of the main boundary of the coal field in Hancock County, as
mapped in Rs. 5 and 6 W., are one or more isolated patches of coal
which have been worked or reported. These may be connected with the
main field but more likely constitute outliers both of the coal and of the
Pennsylvanian beds as a whole. Such a one appears in sec. 34, T. 3 N.,
R. 6 W. Coal was similarly reported along Crooked Creek in T. 5
N, R. 6 W. This coal was 12 inches thick, and presumably lies be-
low the regular Colchester coal, although it may be the thin western
edge of that bed. Old coal workings are reported from sec. 13,
T.4 N, R. 8 W, and a 14-inch coal was reported from sec. 4, T. 5
N., R. 8 W., and sec. 32, T. 6 N, R. 8 W. At Nauvoo a thin coal
was found immediately below the drift, and was stripped at an early
date by the Mormon settlers.

It thus appears that over most of the county there is a possibility
of finding thin patches of Pennsylvanian rocks with or without coal.
While coal in this general area may reach a thickness sufficient to make
it possible to mine, it will never be found sufficiently widespread to
make more than local mining attractive. When the Mississippian sur-
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face 1s known in greater detail, probably it will be found that the ma-
jority of the Pennsylvanian rock patches constitute outliers separated
from the main coal field by distances ranging from 1 to 20 miles.

HENDERSON COUNTY
GENERAL STATEMENT

Henderson County lies on the western margin of the Illinois coal
field so that only the southeastern portion of the county is underlain
by Pennsylvanian strata (Pl T A). Within this area the workable
coal is confined to the SE. ¥4 of T. 8 N,, R. 4 W.

No shipping mines have ever been operated in the county, and no
local banks have been commercially operated for many years, although
in the past some coal has been dug in sec. 26, T. 9 N., R. 4 W.

Area underlain by workable coal........ ... ... it 22 sq. mi.

Average thickmess ......... ... .. . i e 29 inches

Amount available originally.............. . ... 0., 59,580,000 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

The Pleistocene is reported 16 to 80 feet thick, being thicker in
the southeastern part of the coal area where it effectively conceals the
bed rock. The deposit comprises yellow and blue clay with subordi-
nate sand and gravel.

PENNSYLVANIAN SYSTEM

The Pennsylvanian beds are thin; the maximum thickness reported
s in sec. 25, T. 9 N., R. 4 W., where it is less than 40 feet. The only
known outecrops of Pennsylvanian beds are in the northwest part of
T. 8 N, R. 4 W. (Raritan Township) and along the small creek in
the NE. ¥4 sec. 26, T. 9 N., R. 4 W. These reveal gray-white sand-
stone underlain by thin coal in places, elsewhere by shale or more shaly
sandstone. Drilling shows the sandstone to be as much as 30 feet
thick and to make up most of the Pennsylvanian section. The upper-
most sandstone is probably continuous over the Pennsylvanian area,
probably overlapping the lower coal-bearing beds on the west and
hence underlain there by the Mississippian beds. Two coals appear in
the area, and if the reported logs can be relied upon, there is still
another carbonaceous zone which includes coal in places. The upper-
most coal lies more than 700 feet above seal level. The next lower
is at about 680 feet, while the questionable zone is at about 650 feet.
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The uppermost is the best known, and probably the most valuable. It
has been identified as the Colchester (No. 2) coal, and appears to have
its best development in T. 8 N., R. 4 W, where it is reported about
30 inches thick. It has also been mined in T. 9 N, R. 4 W. in a small
way. The roof is sandstone, locally conglomeratic, and is somewhat
fractured so that workings must be carefully timbered. The floor is
gray plastic underclay several feet thick. The other coals are known
only from drill logs, and have similar roof and floor. They vary in
thickness from 6 to 36 inches.

HENRY COUNTY
GENERAL STATEMENT

Henry County lies near the northern edge of the Pennsylvanian
area and hence includes a portion of its boundary in the northern town-
ships (PL. T A). Because of the excessive thickness of the drift, the
_exact position of this boundary can not be determined. It lies approxi-
mately parallel to and a little south of Green River in the eastern
part of the county, bending north to Rock River a little east of Gene-
seo, and following the Rock to the western edge of the county. Thus
the southern three-fourths of the county is underlain by “Coal Meas-
ures™ and within this area mining has been done in most of the marg-
inal townships leaving a group of six in the interior, Tps. 15 and
16 N, Rs. 2, 3, and 4 E., which are scarcely prospected./ ‘

PropuctioNn AND MINES

Local mines are operated in most parts of the county, although
but one shipping mine is now running. There are several mines in
the vicinity of Kewanee, some near Genesco and Briar Bluff and a
recently opened mine near Warner. To the south is the new Shuler
mine, located at Alpha on the Chicago, Burlington and Quincy Rail-
road.

The 1923 report of the Department of Mines and Minerals lists
17 local mines, having a total tonnage of 58,074 for the fiscal year.

Area underlain by workable coal............ e 307 sq. mi.
Average thickness ............oiiiiiiiun. e e 43 inches
‘Amount available originally........... ... i i, 1,247,530,000 tons
Production, vear ending June 80, 1923.. ... .. ... .. .. e 58,074 tons
Average annual production, 1919-1923. ... ... ... ... .. ... . ... 190,425 tons

Total production recorded. ... .. ... nir i, 4,754,791 tons
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STRATIGRAPHY
PLEISTOCENE SYSTEM

The surface covering of Henry County ranges from a few feet
to more than 125 feet in thickmess. It is relatively thin along the
northern margin of the coal itself, although thicker at the north margin
of the coal-bearing beds. Differences in thickness amounting to more

F1a. 6. Loess slope gullied by rainwash. Remnant
shows tendency of this material to stand in vertical
walls when capped by sod. Henry County.

than 100 feet are known in the same township, near Annawan, where
a deep post-Pennsylvanian valley is suggested by drill records. The
surficial materials comprise the usual glacial till with interbedded sand
and gravel locally covered with varying thickness of loess. Slopes
covered with this light clay are easily gullied by rain wash, so that
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otherwise valuable farm land is rendered unsuitable even for grazing
purposes. - Figure 6 shows the character of this erosion, and illus-
trates well the tendency of the loess to stand with vertical walls. Be-
cause of this heavy cover of drift and alluvium, the bed rocks of the
area are but rarely exposed.

PENNSYLVANIAN SYSTEM

QOutcrops of the Pennsylvanian beds are confined to the valley of
Rock River above Cleveland, to Mineral Creek east of Briar Bluff and
its main tributaries from the south, and to the vicinity of Galva. Even
these exposures are limited, and reveal but a few feet of beds at any
point. The best outcrops are in the neighborhood of Briar Bluff where
the Pennsylvanian system is thin and the basal beds exposed lie but a
few feet over the Devonian limestone. Here the following section has
been described:

Section of Pennsylvanian strata exposed near Briar Bluff, Henry County

Description of strata Thickness
Ft. In.
Sandstone, light to medium gray, platy, carbonaceous partings,
DASE UIMOVEIL ot tetr ettt eeme s et etaas e een e nanenan 16
Limestone, argillaceous, dark gray, upper part massive, lower
1888 ClAY Y vttt ittt et e 2 ..
Clod, well jointed, dark.......... i, .. 9
Coal, with shale parting......... ..., 4
Concealed . ... . e e e e 10
Sandstone, light gray, thin-bedded, grades in basal 10 inches to
black Shale ... .t e e i 4
Shale, black to dark gray, several bands of clay ironstone con-
cretions, base concealed ......... ... .. . . .. il 22

Very few logs record the beds below the upper coal of the county
so that there is little information as to the thickness and character of
the Pennsylvanian. A well at Kewanee, which records what appear
to be Pennsylvanian beds at 200 feet, has no record for the next lower
196 feet so that there is a possibility that the system is 324 feet thick
there. Another record at Kewanee shows 286 feet of strata above
the Devonian limestone. A log from near Galva records what appear
to be Pennsylvanian beds for 332 feet. In the vicinity of Alpha, a
total of 365 feet of strata overlies the first thick limestone. To the

‘north, along Rock and Green rivers, the “Coal Measures” thin to a
feather edge. Here the uppermost beds are apparently identical with
those which lie near the top of the section in the southern portion of
the county. This relationship strongly suggests that the beds making
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up the lower part of the thick Pennsylvanian section in the southern
part of Henry County do not exténd to the north edge of the coal field
and are distinctly older than the beds outcropping there.

Comparison of data from all parts ol the county indicates that
the Pennsylvanian system includes a large amount of shale,  which is
in part sandy, sandstone being much more prominent in the upper part
of the section than in the lower.

Few beds in the entire section are identifiable over any large part
of the county. Identification is almost impossible from drill logs, and
over much of the county there are no mines or outcrops. The 4-
foot coal mined at Galva and Kewanee with its cap limestone is recog-
nizable over the southeastern part of the county. Similarly, the Rock
Island coal and its cap-rock are known to underlie a large part of the
area west and north of Cambridge. Below this coal there is com-
monly found a thick bed of dark gray to black shale.  Aside from
these, no beds are known to have a wide distribution in the county.

Coal beds are found in all parts of the county. They are not re-
stricted to any one part of the Pennsylvanian system, but come in at
irregular intervals, in the upper or lower part. At the north where
the total section is thin, there are rarely more than two coals found,
and of these in many places only the lower is thick enough to work.
Farther south, both at the east and west, several beds are found, as
in the following log:

Log of boring in southern Henry County

Description of strata Thickness i Depth
] ! ) 3 e

| It } In, 't. In.
Upper clays and sand................. 50 } 50
HS1AE”, BTAY v v e i 3 53
Sand rock, white..................... } 4 57
“Slate”, black, gritty................. f 2 - 59 ..
COaL. .. it i 2 9 61 9
Fire clay, white..................... .. | 9 62 6
Coal.......ovii i .. 10 3 4
Fire clay, light blue................. 3 11 67 3
Rock, hard, gritty.................... 4 .. 71 3
Sand shale, blue...................... 4 .. 75 3
Sandstone, bluish.................... 7 .. 82 3
Shale, blue.......................... 14 .. | 96 3
Shale, gray. ...ovvuerenenenn.. 39 .. 135 3
“Slate”, Dlack............ovoren.n... 4 1 139 4
COAL. . vt .. 11 140 3
Fire clay, blue.........oveveennnnnnn. i o 144 3
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Log of boring in southern Henry County—Concluded

Description of strata Thickness Depth

. In. 7. In.
Sand shale, light............... .. ... 6 150 3
“Slate”, black...... ... 1 151 3
Shale, bIUe. ... vt it e 3 154 3
Rock, white, gritty, (like limestone).. 3 157 3
Shale, blue............... e 4 161 3
“Slate”, Bray. .\ .o 2 163 3
Shale, blue. ... .. oo 4 167 3
Shale, light, gritty............. ... ... 22 189 3
“Slate’”’, BTaY . . vt 31 .. 220 3
“Slate”, dark....covvvieiiiiinn 22 6 242 9
Blue rock, dark.............ooiiuen.n 3 4 2486 1
Coal. ot e e .. 4 2486 5
Fire clay, white........ ..ot 5 10 252 3
Sandstone, light.............. ... ... 8 260 3
Shale, DIUE. . oottt 13 273 3
Shale, brown........... .. ...... . ... 2 275 3
Shale, light blue..................... 15 290 3
Medium dark shale................... 5 295 3
Shale, light........ ... ... i, 7 302 3
Shale, dark..........ccoiiiiennnnann. 1 303 3
Sand rock, white.................... 2 .. 308 3
Coal. o 2 7 307 10
Fire clay, light........ ... ... ... .. 8 5 316 3
“Slate”, dark........... ... 7 323 3
Rock, white gritty................... 5 328 3
“Slate”, black. ...t 5 332 3
€0l ettt e e 1 334 3
Fire clay, light......... ... .. oot 3 3317 3
Fire clay, white...................... 10 347 3
Rock, hard flinty.............. FIPI 1 348 3

The relations between the coal beds in the several parts of the
county are not known, but it appears that the lower coals thin and

pinch out northward as the pre-Pennsylvanian surface rises.

Lack of

records of deep drilling makes it impossible to even suggest the char-
acter of the pre-Pennsylvanian surface.

STRUCTURE

The basin in which these beds were deposited apparently had a
gentle slope to the south and this presumably gave the marginal strata
a tendency toward a southerly regional dip. Aside from this, there
is slight evidence of any general deviation from the horizontal.
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Local variations from the horizontal are common. Thus, in the
Briar Bluff area, the Rock Island coal shows 22 feet of relief in half
a mile, and near Sunny Iill shows 88 feet. It maintains the same
general elevation, however, over more than five townships. Similarly,
near Kewanee the Sheffield coal ranges from 685 to 748 feet ahove
sea level, and shows hut little more relief in the whole district between
Sheffield and Galva.

SHEFFIELD COAL

The main coal field is in the southeastern part of the county—
the Kewanee-Galva area.  The Sheffield coal which formerly was
mined in a number of places near Galva is now mined rather
extensively north of Kewanee. This bed has not been positively
identified in other parts of the county although one of the bLeds
of the Alpha section will probably be correlated with it. In the mines
the bed is about four feet thick, but since the workings are restricted
to the thicker coal, it is probable that outside the area in which the
coal is mined it averages less than three feet. Future exploration may,
however, show a number of small basins similar in extent and char-
acter to those about Kewanee and Galva in which this coal is suffi-
ciently thick to be commercially important. In estimating the re-
sources, the entire area is assumed to contain coal 42 inches thick.

- The coal bed commonly has a shale parting of two inches or less,
which separates the bed into two benches. This parting is not readily
separated from the coal and causes considerable loss; in some mines
this band, together with all pyrite lenses, is gobbed so that an especially
clean coal is produced. The upper bench is commonly separated by
two or more charcoal partings which are discontinuous and which do
not split the coal into definite benches.

The roof is quite satisfactory in most mines. It is black fissile
shale, the “slate” of the miners, and has a limestone from 4 to 72
inches above it. This limestone is the usual cap-rock of the Belleville
(No. 6) coal of the Illinois section, and ranges from 18 to 24 inches
in thickness.

The floor of the coal is a gray clay, ranging {from 18 to 48 inches
in thickness. It is usually so dry and hard as to give little trouble
from heaving. ILocally it contains carbonaceous matter in which ex-
cellent plant fossils have been found.

In most mines of the district, clay slips or “horsebacks” are com-
mon. No part of the area seems to be free from them, although they
may be encountered only in one part of a given mine. These slips are
similar to the well known dislocations of the No. 5 coal of the Spring-
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field-Peoria district. Each slip involves a zone varying from less than 6
inches to several feet in thickness. The contact of the clay and the coal
is very irregular, the fingers of clay extending into the coal for about 6
inches on either side of the main body. Ordinarily there is no thickening
of the coal at these slips, but instances of this have been recorded.

The coal bed is affected by the usual irregularities in roof and
floor, rolls in either or in both, nearly cutting out the coal for a few
yards.

Rock Isranp CoaL

An extension of the main body of Rock Island coal is found in
the extreme northwest part of Henry County, in two small areas.
The larger includes part of T. 17 N., R. 1 E. and the north part of
T. 16 N., R. 1 E.; the smaller lies in the vicinity of Cleveland in T. 18
N, R. 2 E. This coal reaches more than 60 inches in thickness where
mined, but is thought to average less than 48 inches for the area.

The coal is identical with that mined to the west in the Coal Val-
ley area. It is not a hard coal, although the upper bench is harder
than the lower where it shows a shale or other persistent parting.
Elsewhere, it is apparently uniform in character from top to bottom.
It breaks with an irregular fracture but shows no regular jointing.

Roof conditions are generally satisfactory. The coal is covered
by a black fissile shale or “slate”, which in some places comes down with
the coal, but is ordinarily a safe top. Above the “slate” there is com-
monly a thin limestone. This is absent in places, probably through
non-deposition. The floor is the usual underclay, light in color, hard,
tough, and firm. In most places it makes an excellent working floor,
although in places there is a tendency for the coal to “freeze” to the
floor.  Some of the older mines of the State were sunk in this coal
and in the Cleveland area this coal is essentially worked out. In the
Warner field there is still a considerable tonnage in the ground.

Arrma CoAL

In the vicinity of Alpha, recent exploration has resulted in the
development of a new field for Henry County. This probably includes
an area considerably larger than that blocked out for the present oper-
ations. On the hasis of available data, this field is mapped to include
part or all of Tps. 14 and 15 N. of Rs. 1 and 2 E.

The coal that is worked lies at a depth of about 200 feet and over
part of the field at least it has an average thickness of nearly five
feet. Two other coals overlie this thicker bed. Present information
suggests a correlation of the lowest coal with the main bed of the Rock
Island section at the north, ‘
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Otuer Coar Beps

Very little mining ‘is done outside of the areas so far outlined.
Stretching east and west of Geneseo for several miles is an elongate
field of unknown boundary in which a coal has been mined locally for
many years. At the west end is the old Mineral Creek field under-
lain by a 3-foot coal and locally by an upper and thinner bed. At
the east a similar bed was mined at shallow depth near Atkinson. Near
Geneseo a 44-inch bed outcrops in the creek and was formerly worked
by shaft. For purposes of estimating the probable reserves of the
county, these three small fields are combined. It appears probable
that in the unmapped area to the south, there is enough coal to more
than make up for the lack which may exist in the area mapped as coal
land.

Two other small patches in Henry County are known to contain
some coal, one near Cambridge and one near Bishop Hill. One of
the earliest mines of this part of the State was located in the Bishop
Hill region. These areas are of unknown extent, but possibly are
not connected with any of the other fields in the county. The coal at
Cambridge was reported by Shaw'® to be about 3 feet thick at
the shaft and to thicken toward the south. Neither of these is included
in the estimated coal land and tonnage of this county.

Additional coal beds are recorded in drill logs. These are more
numerous in the southern part of the county where the Pennsylvanian
system is thicker than farther north. In the vicinity of Warner and
‘Lynn, two additional coal beds are recorded. Two are also found in
the Alpha area, while near Galva, five coals besides the Sheffield bed
are listed. Although in most cases the additional coal beds are too
thin to be of importance, they have been found in workable thickness,
and it 1s probable that a small tonnage might be recovered from them.
Like the minor coal beds of Mercer County, however, they were ap-
parently deposited in basins of small dimensions, and are probably
characteristically thin and bony.

JERSEY COUNTY
GENERAL STATEMENT

Jersey County includes a portion of the southwest margin of the
Illinois field, and only the eastern half of the county is underlain by
rocks of “Coal Measures” age (Pl. I B). Of this area, probably less
than half is included in District III.

1 Shaw, James, Geol, Surv, of Ill, Vol. V, p. 195, 1870.
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Propucrtion anp MINES

The only mines in the Pottsville or Carbondale coals are in the
vicinity of Delhi, where Colchester (No. 2) coal is mined in a few
local banks. In 1923, no production was reported from mines in that
portion of Jersey County included in District III, although a small ton-
nage was mined about 1890.

Area underlain by workable coal.........co.viitiiiiiinnenenn 11 sq. mi.

AVerage ThICKIESS vttt e e 24 inches

Amount available originally............ciuriiiririrnnennn. 24,600,000 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

The cover of Pleistocene is fairly uniform over the upland, con-
cealing all preglacial irregularities, and giving a rather smooth upland
surface. This has been so incised by streams as to produce surface
relief amounting to more than 150 feet. The surficial materials in-
clude a few feet of loess with the usual bouldery till below. Lime-
stone boulders from the underlying Pennsylvanian rocks predominate
in the till.

PENNSYLVANIAN SYSTEM

The Pennsylvanian beds are not well exposed in the western part
of the area underlain by this series. Along Piasa Creek a fairly
complete section is obtained in Tps. 7 and 8 N, R. 10 W. On
the basis of these and similar outcrops, the western margin of the
area underlain by Mcl.eansboro beds is indicated on the map along
the line slightly west of Kemper, Fidelity, and Brighton. In the area
assigned to District 11T the Pennsylvanian beds overlie the St. Louis
limestone of Mississippian age, and show a maximum thickness of
iess than 100 feet. Very little information 1s available for any of the
area, except near Delhi, T. ¥ N, R. 10 W., where a few borings and
one or two small openings on the coal have been made. A typical sec-
tion for this area is as follows:

Typical Pennsylvanian section near Delhi

Description of strata Thickness
It. In.
RO 7 11 10
Shale, gray “soapstone” .......... ... i i 20
Shale, black, fissile..... ...t i 1
[©7cY ) 2 6
Underclay, gray plastic ....... .. oo 3 6
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STRUCTURE

The Pennsylvanian beds appear to have a general easterly dip,
which is more marked near the west margin of the coal field because of
the post-Pennsylvanian deformation which brings the Mississippian
strata to the surface in the neighborhood of Jerseyville. No data
are available relating to the details of the structure, which will be
presented in a forthcoming report on the geology of Jersey County.

Derat CoAaL

North of Delhi is an area of about ten square miles, which is ap-
parently underlain by a thin coal, locally called Colchester (No. 2).
In outcrops or in mine workings the coal is about 26 inches
thick, occurs without partings, and locally carries much sulphur in the
form of pyrite. The roof is black fissile shale, the floor, soft plastic
clay several feet thick, underlain in some places by a nodular and
brecciated limestone.

Elsewhere, there is probably a patchy development of one or more
coal beds which belong in the lower Carbondale or Pottsville series.
Such beds have been noted in places, but are apparently never of suffi-
cient thickness and extent to be of value.

KNOX COUNTY

GENERAL STATEMENT

Knox County lies near the west margin of the Illinois coal field
and has representatives of all three divisions of the Pennsylvanian
system (Pl T A). It includes a part of the margin of the McLeans-
boro formation which covers the eastern two-thirds of the county.
Only the western tier of townships is included in the area known as
District III. For purposes of comparison, however, there is included
in this report a brief discussion of all the coal in the county so far
as information regarding it is at hand.

Propucrtion AND MINES

There are no shipping mines at present being operated in Knox
County, and the number of local mines varies considerably from year
to year. In 1923, a total of 39 mines producing a total of 51,528 tons
was reported by the State Department of Mines and Minerals. These
mines are located in the western and north-central parts of the county.
The largest operations at present are at Soperville.

Area underlain by workable coal......... ..o, 517 sq. mi.

Average thiCKness ........iiiiiiin it i iiiaai e 36 inches
Amount available originally...........covivrriiienanan, 1,727,000,000 tons
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STRATIGRAPHY
PLEISTOCENE SYSTEM

Knox County is almost entirely covered with a deposit of glacial
material which ranges from about 10 to 85 feet in thickness. The
thickness is variable in all parts of the county, and in places consider-
able unevenness in the underlying rock surface has been concealed by
corresponding uneven deposition of the glacial materials. These de-
posits comprise the usual sands, gravels and boulder clays, in beds of
irregular extent. Yellow and blue clays are commonly noted in logs
from the western part of the county. The yellow clay is a loess-like
deposit perhaps largely of wind-blown material.

PENNSYLVANIAN SYSTEM

The whole county is underlain by strata of the “Coal Measures”.
The exposures of these strata are not uncommon, but the sections
visible are so limited vertically and horizontally that little can be
learned from them as to the character of the system as a whole. So
far as the western part of the county is concerned, outcrops are found
near Soperville, east of Wataga, near the plant of the Purington Brick
Company east of Galesburg, and to the south along Cedar Creek west
of St. Augustine.

Relatively little drilling has been recorded in Knox County, and
the available data comes from one or two localities so that there is
little information for most of the county. In rare instances, the drill
has penetrated beds below the Pennsylvanian and from these records
it is clear that the Pennsylvanian beds are thicker here than to the
north or west. As much as 300 feet of strata are reported from near
Knoxville, and nearly 350 feet from a boring in T. 12 N.,, R. L E. In
the latter record, it is not clear that all of these beds belong in the
Pennsylvanian. The system is possibly somewhat thicker in the east
than in the west, but the difference is not apparent from available
records.

As elsewhere in the district, the beds of the “Coal Measures” are
largely shale, in places very sandy. True sandstones are not common
but are found at any horizon in the section. Limestones are rare, and
practically confined to the upper part of the series. As many as five
or six beds of coal have been reported in some of the borings, but
most of these are thin and of little or no value. The following log
from the western part of the county is typical for the region, and
serves to emphasize the marked vertical variation exhibited by these
rocks:
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Record of boring in western Knox Countly showing typical

Pennsylvanian strata

Description of strata Thickness Depth
Ft. In. K. In.
Clay, sandy. ..o i .. 20
Shale, ETaY. ..ot vet i i nneen. 33 .. 53 ..
“Slate”, dark.......... i 2 1 55 1
Coal. ..o 1 2 56 3
Shale, 8ray........coovev.n- e 2 7 58 10
Sand rock, light, very hard........... 2 2 62 ..
Shale, light........ ..o, 2 2 64 2
Sand rock, light, moderately hard.... 1 4 65 [§
Shale, light. ... ..o oo, 15 3 80 9
Boulder rock, light, very hard....... 2 2 82 11
Shale, Bray. ... .oovereienienninan e 8 1 91
Shale, brown sand.............ooon.. 2% .. 120 ..
Sand rock, gray, moderately hard..... 15 4 135 4
Shale, dark........covvreuiuiineninn 7 11 143 3
Lime rock, blue, very hard........... 2 .. 145 3
Shale, dark.................¢ e 7 9 153 ..
“Slate”, dark. ... oot v i 1 11 154 11
Coal. o e 1 7 156 6
Impure coal.........cooiiii o, 2 156 8
Coal. ..o e .. 4 157
Fire clay. ... ..o 2 .. 159 ..
Sand rock, white, very hard......... 8 10 167 10
Sand shale, light............. .. ... .. 4 10 172 8
Sand shale, gray............. I 7 8 180 4
Sand shale, light..................... 5 8 186
Coal, soft......... .. ... i 1 .. 187 ..
Sand shale, light..................... 2 2 189 2
Lime shale......... ... i, 4 4 193 6
Sand rock, light, very hard.......... 3 10 197 4
Sand shale, light, moderately hard... 1 4 198 8
Sand rock, light, very hard.......... 4 2 202 10
Sand shale, light, very hard.......... T 6 210 4
Shale, gray.......ccoi i, 2 7 212 11
Coal. . e e, 1 2 214 1
Sand shale, gray..............ooenn. 5 11 220 ..
Sand rock, gray...... ..o, .. 6 220 6
Shale, dark............. ... it 1 8 222 2
Cap rock, extremely hard............. 1 1 223 3
Impure coal......... ... iviiiinnnn. 2 4 225 T
Sand rock, gray, very hard........... .. 10 226 5
Sand rock, light, very hard........... 3 3 229 8
Sand shale, light..................... 7 4 237 ..
Sand shale, gray.........covveevunnn. 10 3 247 3
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Record of boring in western Knox County showing typical
Pennsylvanian strata—~Concluded

Description of strata Thickness | Depth

Ft. In. Ft. | In.
Coal. .. i . 11 248 2
Shale, gray..........oooiiiiiiiinnn. 3 6 251 g
Shale, light gray..................... 4 . 255 8
Sand shale, gray............c.ooviun 3 1 263 9
Coalo o . 3 264 .
Fire clay.....ooovviiiiiiin ... 1 4 265 4
Sand shale, gray..................... 4 1 269 5
Coal....oooiei 2 269 7
Sand shale, light.................... . 10 270 5
Sand rock, light, very hard........... 2 8 273 1
Slate, dark.......covuiiiiniien 10 6 283 7
Sand rock, light, very hard.......... 1 6 285 1
Shale, dark.................... ... ... 36 . 391 1
“Slate”, dark, very hard.............. 15 10 336 11
Sand rock, light, very hard.......... 9 | 8 339 5

In the carly Survey report,’” the boundary of the Belleville (No.
6) coal area was extended from Galva in Henry County southwest
through Oneida, thence south to the vicinity of Maquon and south into
Fulton County. Considerable similarity between the rocks in eastern
Henry and eastern Knox counties would therefore be expected.
Essentially the same section as noted for the Kewanee field, including
the fusulina limestone, some shale, and a 4-foot coal with charcoal
and shale partings is found near Etherly, Victoria, and Wataga, and
hence the Etherly coal is correlated with the Sheffield coal.

As in Henry County, the drill records in Knox County which go
below the Etherly coal show several lower coal beds. These have
commonly been labeled Nos. 5, 4, 2, and 1, on the assumption of proper
correlation for the topmost bed. In places, however, a coal is recorded
15 to 20 feet above what is called the Etherly bed. The beds below
the Etherly bed are not reported with sufficient regularity to indicate
any definite interval at which coal may be found. It is believed that
they represent the irregular deposits of Pottsville and Carbondale time
made near the margin of the coal-forming area.

STRUCTURE

Essentially the same structural relations as those reported for
Henry County are found in Knox County. On the basis of correla-

1" Green, H. A., Geol. Survey of Illinois: Vol. IV, p. 314, 1870.
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tion outlined above, the Etherly or Sheffield coal is somewhat lower
in eastern Knox County than in southeastern Henry County and con-
tinues to dip to the west. This, however, is relieved by local vari-
ations which are less marked than in the Henry County area. This
attitude of the Etherly coal probably fairly reflects the structure of
the lower beds of the system. So far as the coal is concerned the
regional structure is of no consequence. The local deviations from
this structure, in places involving only about one square mile, are
somewhat more important. In no case, however, is the coal found
to lie in the steep sided basins which characterize the Mercer and War-
ren County fields. It is probable that further exploratory work will
reveal some such local warping, but the general character of the de-
posits indicates that uniform conditions obtain over wider areas than
in the counties to the west.

Minor dislocations of the coal bed, clay slips and rolls are found
in this area as elsewhere. These will be noted in connection with the
description of the several coal beds.

SopERVILLE COAL

At the present time, about half of the coal of the county comes
from the Soperville field north of Galesburg. The position of this
bed in the Illinois general section of “Coal Measures” has not been
finally determined. It appears to lie too high to be correlated with
the Colchester or No. 2 bed, and perhaps too low to be classed with the
Springfield (No. 5) coal. The latter correlation has been made ten-
tatively, although earlier reports classed this bed with the Rock Island
coal. Detailed stratigraphic studies in the area will be needed to com-
plete the correlation.

The Soperville bed is not known to extend widely over the county.
So far as known, it is restricted to parts of Tps. 12 and 13 N. of R. 1 E.
in this county and probably extends west into northeastern Warren
and southeastern Mercer counties.

The bed has an average thickness of about 48 inches, reaching
a maximum of 72 inches in one of the mines. Locally, it is practically
cut out beneath surface materials so that it is unworkable. The
bed is normally in three benches, with a charcoal and dirt parting
below the top bench and a shale-pyrite parting above the lowest one.
The top bench is relatively brittle, and has abundant calcite facings
throughout. The middle bench-is less dull, more laminated and harder
than the top. The bottom bench is the hardest coal, and is somewhat
more dull than the others. Locally the top few inches is nearly a cannel
coal, showing few laminations and a distinct conchoidal fracture.
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The roof is shale, mainly black and locally fissile. It ranges up
to 18 feet in thickness, but gives trouble and must be supported
by the top coal in places. The shale contains large calcareous
and pyritic concretions which commonly fall when the coal is removed.
There is no widespread limestone cap-rock such as overlies the Etherly
coal. The floor is rather hard, slightly flinty clay at the top with
softer clay below. This is light gray in color, and more than six feet
thick.

The coal bed is interrupted by “horsebacks” and “clay-slips” and
by small faults of little displacement. The flaring V-shaped slips are
the most troublesome in mining, as they increase the hazard and cost,
besides reducing the area of workable coal perceptibly. The character
of this type of fault is illustrated by figure 7.

E coa == Shale Gouge

Fi1a. 7. Diagram of fault in Soperville coal in Knox County.

ETHERLY OR SHEFFIELD COAL

In the Etherly area, which includes the eastern two-thirds of Knox
County, the same general succession of beds described for the Kewanee
field is present. The early reports show the Sheffield bed to underlie
eastern Knox County as far as a line connecting Oneida, Wataga, and
Maquon. Since this area lies outside of District IIT and has been de-
scribed in some detail in an earlier bulletin'® it will not be considered
further here.

ApiNgpoN CoaL

A small amount of coal is spasmodically mined from the Abing-
don field. The extent of this coal is not well known, but recent drill-
ing indicates that it extends northward to within three miles of Gales-
burg and eastward somewhat beyond Spoon River. It is normally
about two feet thick, without partings, and of fair quality. It is bright

B Cady, G. H. Coal resources of Distriect IV: Ill. Mining Investigations
Bull. 26, p. 106, 1921.
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and hard and commonly contains lenses and balls of pyrite. The roof
is shale, black and fissile, and overlain by another shale, non-gritty, gray
in color, known as “soapstone”. The section here is similar to that of
the Colchester coal.

OrtuEer Coar BEDs

Practically throughout the county, drill records show more than
one bed of coal. A log from the extreme northeast corner of the
county shows six unidentified beds, only one of which is of workable
thickness. The record from western Knox County shows eight beds
of coal; three beds are reported from the Etherly field. Most of these
beds appear to be of irregular development and may be of workable
thickness in one place but pinch out to a few inches within short dis-
tances.

In the St. Augustine area the Rock Island bed, lying a few feet
below the Colchester bed, is thick enough to be worked in a small way.
It seems to underlie only the southwest part of the county, in Tps. 9
and 10 N. of R. 1 E. It shows the same characteristics here as are
noted in the adjoining part of Warren County. It is about 30 inches
thick, with or without a shale parting, and is of fair quality. The shale
roof with limestone capping makes it easy to work. The light gray clay
floor gives no trouble by heaving.

MADISON COUNTY
GENERAL STATEMENT

Madison County is at the extreme south end of District 111, and
in its general relations duplicates Jersey County to the north (Pl IB).
As indicated on the map, the area assigned to District IIT is a north-
west-southeast strip about 4 miles wide extending west as far as Fast
Alton, and Godfrey, and bounded on the east by the outcrop of younger
strata which include Rushville (No. 5), Belleville (No. 6), and higher
coals.

Propuctron axp MINES

At the present time, production from the lower coals in Madison
County is from four or five country banks in the vicinity of Upper
Alton producing less than 10,000 tons annually, These mines were
formerly of more importance, as they produced more than 100,000 tons
each year. The later discovery of thicker coal to the east has caused the
decline in production from this field.

Area underlain by workable coal....... ...t 29 sq. mi.

Average thiCKIeSS .+ ottt ittt e i e e, 24 inches
Amount available originally ........ .ot e 65,750,000 tons
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MADISON COUNTY

STRATIGRAPHY
PENNSYLVANIAN SYSTEM

The Pennsylvanian beds are rarely exposed in outcrop, and are
known mainly from the coal openings and one or two borings. In
the vicinity of Upper Alton, the limited data reveal coal overlain by
shale, and in places underlain by clay with limestone. Following is
a typical log from farther east in the county, recording the McLeans-
boro beds but showing the character of the Lower Pennsylvanian beds
as well:

Log of boring in Madison County showing the succession of
Pennsylvanian strata

Description of strata Thickness Depth
. Feet Feet
Clay, sand and gravel...........c..iiiiiiineniieinenans 156 156
Shale, (with thin coal)........ ... oou.nn e 4 160
Clay shale, with soft lime nodules.............. N 7 167
Clay SRAle .ottt e e e 3 170
Lime Shale ..o e e e e e 12 182
Shale, mixed ...... ... .o i i 3 185
Clay shale ..........coiviiuiunn LR R TR E R RIS 3 188
Limestone, fossiliferous ......... e 3 191
Clay SDale ...ttt s 1 192
Shale, Dlack ... ier it i i e i e 1 193
Clay shale ... .t i e e e 9 202
Clay shale, with soft lime chunks and thin coal........ 2 204
Shale ......cociiieninn. e e e e e e s 2 206
LIS One o e e e 10 216
Shale, soft (base of McLeansboro formation)........... 4 220
10707 N 5 225
Clay shale ... . e i e i e 6 231
Limestone ........ et e e e et e 2 233
Clay Shale .ot e e e 15 248
Lime Shale ...t e e e 3 251
Lime shale, sandy . ...cutiiire it iia e 49 300
Shale, DIUE .. vr it e e e, 13 313
(162 1 314
Shale, SAnAY ...ttt et e e i e 22 336
Shale, DIUE ...t i e i it s 16 352
Limestome ..ttt e e e e 2 354
F B o 2 356
[0 X P 3 359
Shale, blue ...t e e e e 3 362
Shale (base of Pennsylvanian system).................. 13 375

Shale and limestone of Mississippian system............ 275+ 6504
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A mine in sec. 6, T. 5§ N, R. 9 W. shows the following section:

Section of coal in mine located in sec. 6, T. 5 N., R. 9 W.

Description of strata Thickness

Inches

Roof shales with some 2andstones. .. ...ttt ..

[ ) P 24

C0aL, DOIY vttt e e s 3

Shale band “blue band” .. ...t i i 5
Underclay

Most of the coal of the main bench is dull and distinctly laminated
with bright bands up to half an inch thick. The so-called “blue
band” is locally as much as 8 inches thick, and is rarely less than 4
inches. Where this band is thick, the overlying band of bony coal is
also thicker than the average. What is probably the same coal as this
shows no shale band where it is mined half a mile to the north
in a 20-foot shaft. About 4 miles to the east in sec. 14, a R4-inch
bed was found at 165 feet, with sandy shale and sandstone overlying.
The bed is full of bony layers, making it very hard to work; it carries
an unusual amount of pyrite balls, lenses and stringers, and shows
much calcium carbonate in facings.

From the few data available, it appears that the Colchester coal
is developed over the north-central part of T. 5 N.,, R. 9 W., and in
the southwest part of T. 6 N., R. 9 W., but that there is no marked
uniformity in its deposition. It appears to have been deposited at the
margin of the coal basin in more or less isolated patches, and under
conditions which locally permitted the introduction of considerable
amounts of mud, resulting in a carbonaceous bed about two feet thick
which is workable in places.

North of Godfrey to the county line there is nothing to indicate
the presence of any workable coal. At East Alton, the Tile and Sewer
Pipe Plant has used the Colchester coal to a limited extent. The section
exposed along the creek behind the plant is as follows:

Section exposed along creek behind the Tile and Sewer Pipe plant
at East Alton

Description of strata Thickness
Ft. In.
Shale, sandy, buff colored, in thick beds....................... 10
Shale, black ASSIle. ..ot iie ittt e 2 ..
1 72 O 2 6
Clay, gray, dark at top, lighter below.......... .. ...t 2 6
Limestone, somewhat bouldery but continuous, with fusulinas.. 1

Shale, light gray above, darker below........................ 10+
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The limestone of this section is apparently a distinct type. It is of
medium gray color, slightly pinkish when fresh, weathering to buff.
Fossils in this limestone are in the matrix rather than in fragments, and
comprise crinoid rings, some small brachiopods and a small fusulina
resembling Girtyina ventricosa. This has been considered the Colchest-
er coal section, with the zone of the Cheltenham clay in the base under-
lying the “brecciated lime.”

No other coal has been recognized in this area, and it is believed
that even the Colchester coal is not sufficiently regular to be of con-
sequence as a resource.

STRUCTURE

From present data, the Pennsylvanian strata appear to be involved
in no major deformation. The results of detailed structural studies
now in progress in this and adjoining areas will be presented in a forth-
coming report on Madison County.

MASON COUNTY
InTRODUCTION

Although no coal has ever been mined in Mason County, it is
known to be partly underlain by at least one hed of coal (Pl. IB).
The following quotation from another publication of the Survey gives
all available information on the coal and inferences as to its corre-
lation :*®

SURFICTAL DEPOSITS

“The coal-bearing rocks are deeply covered by glacial drift which in the
hole at Mason City has a thickness of 204 feet. Its thickness in other places
in the county is not known. Leverett says: ‘The county occupies a low
basin-like expansion of the Illinois valley, heavily covered with sand, except
where the old river channels have left a surface deposit of muck.’»

COAL-BEARING ROCKS

“HExcept for information afforded by the drilling at Mason City, and for
a general knowledge of conditions in surrounding counties, nothing is known
concerning the coal which possibly underlies Mason County. In the drill
hole a coal 34 inches thick was struck at a depth of 290 to 293 feet. This
thickness of the coal suggests correlation with No. 2 rather than with one of
the higher coals. Further evidence in support of this correlation is that
No. 5 coal at Lincoln lies at about the same depth and latitude as the coal
at Mason City, whereas by reason of the regional eastward dip, No. 5 coal

1% Cady, G. H., Coal resources of District IV: TIll. Mining Investigations
Bull. 26, p. 148, 1921,

a Teverett, Frank, The Illinois glacial lobe: TU. S. Geol. Survey Mon. 38,
p. 688, 1899,
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should be considerably higher at Mason City than at Lincoln; in fact, high
enough to bring it above erosion level beneath the drift.
“It is probable, therefore, though by no means established, that if Mason
City is underlain by coal, it is No. 2 rather than one of the higher beds, ex-
cept in the eastern part of the county, where locally the drift may be thin and
~one of the higher coals, possibly No. 5, may be present in small areas.”

McDONOUGH COUNTY
GENERAL STATEMENT

McDonough County lies in the west margin of the Illinois coal
field, and the geology of the “Coal Measures” is similar to that in the
southern part of Warren County, and the western part of Fulton Coun-
ty (PL I'A). It lies about 25 miles west of the recognized area of Belle-
ville (No. 6) coal in eastern Fulton County. The Pennsylvanian
rocks here are relatively flat-lying and extend to only shallow depths.

PropucrioNn AND MiNES

The mine list for 1923 shows local mines operating in that year,
but no shipping mines. The production was entirely from the Col-
chester (No. 2) coal.

Area underlain by workable coal............. ... .. ... ... . ..., 267 sq. mi.

Average thiCKness ... .ottt i e 24 inches

Amount available originally.............. .. .. .. 604,700,000 tons

Production, year ending June 30, 1923...... ... ... .. .. .. i, 25,964 tons

Average annual production, 1919-1923........ .. ... . ... . .. ... 92,233 tons

Total production recorded......... ...t iiineennn. 2,204,138 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

The Pleistocene beds are for the most part level-topped, but lie
‘on an uneven surface of bed rock. The surficial covering is loessial
clay 5 to 10 feet thick, with clay, sand and small amounts of gravel
below, making up a total of between 30 and 200 feet. This great
range is due to the presence of buried valleys cut in the bed rock before
the advent of the ice.

PENNSYLVANIAN SYSTEM

The Pennsylvanian beds are from 40 to 230 feet thick, and are
known both from outcrops along the east fork of Crooked Creek along
Camp and Grindstone creeks, and from drill logs and mining oper-
ations. A typical section compiled from these sources in T. 4 N.,
R. 3 W, is given as follows:
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Typical Pennsylvanian section compiled from records of outcrops, borings,
and mines in T. )} N., R. 3 W.

Description of strata Thickness

Pt. In.
Sandstone, buff to gray, thin bedded............... v, 39

Shale, argillaceous, with ferruginous nodules................... 10 ..

Coal (Colchester) ...t i e et e e i 2 6
Clay and concealed bedsS. . ..ottt e 15
Shale, blue to white at top, drab below.......... ... ... .ot 9
Clay, sandy, bluish white....... ... i i 5
Sandstone, white, quartzose, thin-bedded, weathering to light buff 5
Interval, chiefly blue-black shale........ ... ... ... ... i 20

Sandstone, white, quartzose, weathers to dark drab, contains
partings of blue-black shale................... e 4

Shale, in part very calcareous and filled with carbonized stems. 3

Concealed, overlying Mississippian formations................. 6

Total o e i 118 6

The Pennsylvanian includes parts of the Pottsville and Carbon-
dale formations. The Pottsville, 125 feet thick, comprises thin sand-
stones and shale, with one to three thin coals and one limestone. The
limestone is an important stratigraphic marker in this region and is
described in the Colchester-Macomb {folio®* as follows:

“The limestone is bluish gray, fine grained and very brecciated or nod-
ular, so that it weathers with a characteristically uneven surface. It has no
regular bedding or cleavage. In itg brecciation, texture, and general aspect
it somewhat resembles the St. Louis limestone, but can be discriminated
from it by the nature of contiguous beds. In places it contains many crystals
of marcasite or pyrite, which on weathering give it a reddish tinge.........
In some outcrops it is a continuous ledge rarely as much as 5 feet thick; in
still others it is represented only by rows of ‘boulders’ in clay, or by incon-
spicuous calcareous shale, and in still others it is altogether wanting.”

McDonough County appears to be uniformly underlain by beds
of the Pottsville formation, which show considerable lithologic varia-
tion from place to place.  The Carbondale formation, which has a
maximum thickness of 90 feet, comprises sandstones, shales, one coal,
and one limestone. Irregular patches of the Carbondale are found
extending northward from Colchester and Good Hope, and in the
southern part near Industry. The two important members of this
formation are the coal bed known as the Colchester or No. 2 coal,
which lies at the base of the formation, and the Vergennes sandstone
which appears at the top of the formation over an erosion uncon-
formity of marked irregularity. This sandstone was called the Ver-

20 Hinds, Henry, U. 8. Geological Survey Geol. Atlas, Colchester-Macomb
Folio (No. 208) p. 6, 1919,



82 COAL RESOURCES OF DISTRICT III

gennes by Hinds® because of its resemblance to a sandstone of simi-
lar position, so named by Shaw in the Murphysboro quadrangle.

The coals of the Pottsville show an irregular deposition which
is apparently original. Where but one prominent coal appears it is
usually called No. 1. It is not to be understood, however, that the
No. 1 of one locality is positively known to be the stratigraphic equiva-
lent of the No. 1 of other localities. The main coal of the Pottsville
lies between 30 and 40 feet below the Colchester coal. The Colchester
(No. 2) coal is relatively widespread, and presumably appears in fairly
uniform thickness (20 to 30 inches) over the northern part of the
county and in isolated patches in the southern part, as indicated by the
line of outcrop on the map (PL T A). Above the coal is blue shale
which reaches a maximum thickness of 55 feet. The beds are much
more sandy at the top where the greater thicknesses are exposed.
Below the Vergennes sandstone in places there appears a thin lime-
stone which is quite fossiliferous. This lies from 25 to 30 feet over
the Colchester coal.

Most of the logs record only shallow drillings, a large number
reaching ounly the Colchester coal. Typical of the deeper logs is that
from the farm of W. H. Young in sec. 9, T. 7 N, R. 2 W. (Walnut
Grove Twp.):

Record of well drilled on W. H. Young farm, sec. 9, T. 7 N, R. 2 W.

Description of strata Thickness ! Depth
Ft. In. Ft. In.
Pleistocene system........... e . L. L
SO0Il. e e 10 . 10 ..
Sand......ciiiiiii e 4 2 [ 12 6
Pennsylvanian system................ | . .
S0aPStONe. v\ v e 4 . 16 6
“Slate” and rock................. 3 [ 20 .
Soapstone.................... e 18 3 38 3
- Coal Colchester (No. 2).......... 2 .. 40 3
Fire clay, very white............. 6 3 46 6
Clay, hard, or rock..............| 7 53 6
Soapstone, hard.................. 5 .. 58 6
ROCK. et vttt e 4 6 63
Soapstone, hard.................. 13 .. 76 ..
Clay, hard....................... 1 6 77 6
“Slate”. . oo 1 6 79
Fire clay........couieiurvnnan. 5 84
|

2 Hinds, Henry, U. 8. Geological Survey Geol. Atlas, Colchester-Macomb
Folio (No. 208) p. 6, 1919.
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Record of well drilled on W. H. Young farm, sec. 9, 7. 7 N, R. 2 w.

—Concluded
Description of strata 1 Thickness ‘ Depth
i i
Ft. m. | Ft .

“Slate”, hard.................... 14 e 98 .
Soapstone. ... .o 5 | 103
“Slate” . e e 7 .. 110 ..
Shale rock..........oooi il 4 6 114 6
“Slate” and rock.........o.. .. 4 6 119 ..
Fire clay.....ooveiiniinnnannn. 2 6 121 6
Rock, hard..........cocvvuivann 3 3 124 9
Fire clay......coovveiiiiiiiiinnnn 1 6 126 3
Rock, very hard (could not drill

through it) .........cccviuvnn 8 6 134 9

Although the “hard soapstone” of this section is probably a sandy
shale, the absence of true sandstone is notable. The Pennsylvanian
beds lie in marked unconformity on the Mississippian formations.
The relief of this old rock surface is probably in excess of 100 feet.

STRUCTURE

The Pennsylvanian beds are essentially flat-lying, the Colchester
coal ranging from about 640 feet to nearly 700 feet above sea level.
So far as available data from mining operations indicate, the Pennsyl-
vanian in this county is free from minor structure such as slips, small
faults, and rolls which commonly interrupt the continuity of the coal
elsewhere.

CoLcHESTER COAL

The main coal of the county is the Colchester (No. 2) commonly
mined by drifts or shallow shafts, and which, because of its thinness
(about 24 inches) is not mined on a commercial basis except in con-
nection with some of the clay plants. The coal is of good quality,
however, and shows no persistent partings or impurities. In places
it carries a few lenses and small nodules of iron pyrites (“sulphur”),
films of mother coal, calcite, and gypsum, and streaks of bone an inch
or less thick. Tt is jet black, with some bands of dull luster,
has a hackly fracture and shows no well developed cleat or horizontal
cleavage. The bed is thus exceptionally clean and is relatively un-
disturbed by horsebacks, clay slips, or rolls. The most important coal
area is about Colchester, and the next most important is in the south-
central part of the county where but little mining has been done up
to the present time. The roof of the coal is in all cases a blue-gray
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shale, somewhat massive and in places quite sandy, which serves well
for mining purposes. Below the coal is an underclay a little more
than 2 feet thick, which in most places is soft and plastic and makes
an ideal medium for undercutting the coal.

OtuER CoaL Beps

No other coal beds are mined except for private uses in those
localities where the Colchester coal is absent, and one of the Potts-
ville coals is developed in thickness sufficient to make small mining
practical. These are not considered of sufficient value to be included
in an estimate of the resources of the county.

MERCER COUNTY
GENERAL STATEMENT

Mercer County lies in the northwestern part of the State, having
approximately the same relation to the Illinois coal field as Rock Island
County (PL. 1 A). The “Coal Measures” in the northeastern part of
the county are continuous with those of Rock Island on the north
and Henry on the cast. IFarther west the Pennsylvanian beds are
thin, and near Seaton, in the southwestern part of the county, they
have been eroded and Mississippian beds lie at the surface.

Probucrion AND MINES

Mining is somewhat more active in Mercer than in Rock Island
County, the 1923 report of the Department of Mines and Minerals list-
ing 15 local but no shipping mines. This is a larger number than has
been reported for some years, and reflects the recent coal shortage.

Area underlain by workable €oal...........ouueirirennennannn.. 127 sq. mi.

Average thiCKNeSS ... e 34 inches

Amount available originally.............ccovriinrnnrnnnnn. 412,130,000 tons

Production, year ending June 30, 1923......... ... vuuunu.... 39,275 tons

Average annual production, 1919-1923.......... ... . ... 875,230 tons

Total production recorded.........c.u.ueeeiiiniireeennannon. 13,689,362 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

Outcrops of the coal-bearing rocks are rare, for the county as a
whole is deeply mantled with glacial drift.. These surficial deposits
range in thickness from a few feet in stream valleys to more than
200 feet beneath some of the upland.
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PENNSYLVANIAN SYSTEM

Practically all data regarding the extent and character of the
Pennsylvanian rocks are gained from mines and drill logs. The latter
are mainly from east of Aledo and are closely spaced in the Mather-
ville area, but widely scattered elsewhere. The Pennsylvanian ranges
in thickness from less than 75 feet to as much as 150 feet. Few logs
are at hand in which the precise base of the system can be determined,
but present data indicate maximum thickness of Pennsylvanian at the
east margin of the county. At the west, near the boundary of the
“Coal Measures” the thickness is probably considerably less than 75
feet, but there are no logs showing this westward thinning.

So far as appears in the well logs, the Pennsylvanian section is
predominantly shale, most of the sandstone appearing in the upper
part.  The following log is typical of the barren beds in Mercer
County, but cannot be considered as a generalized section:

Log of boring showing typical Penmnsylvanian succession of the barren beds
in Mercer County

Description of strata Thickness ; Depth

Ft. In. - Ft. In.

Pleistocene system
Soiland clay........ccocvvvvnen. . 23 .. 23
Drift, gray........ oo 19 .. 42
Sandy clay.......ooiiieiiiy 7 .. 49
Drift, gray......... ... il 16 .. 65
Pe;nnsylvanian system
Soapstone............. ... oL 2 67
Shale, red........coviviivnienns 3 70
Sandy rock.......... ... ... ... I 1 71
Soapstone......... e 8 79
Shale, light...................... 5 .. | 84
Sand rock, gray........c.iciinn. 10 .. 94
“Slate”, dark.................... 2 .. 96
Sand Tock, 8Tay. .. vvuriiinnns 3 .. 99
“Slate”, dark............oooen... 17 | 116 !
Shale, TgRt. . vveeeesnneennennn. 7 . 123 |
“Slate”, black.................... 14 .. 137 ‘ ..
Coal. ... i .. 3 ! 137 3
Fireelay.......... ... 4 9 \ 142
“Slate”, Bray......coeeeeneni.. 36 .. | 178
Sandstone, light.................. 3 181
“Slate”, black.................... 3 .| 184
“Slate”, black.......ovvien... 10 .. 194
Sand rock, light..... e e . 2 l 196
f
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Log of boring showing typical Pennsylvanian succession of the barren beds
in Mercer County—Concluded

Description of strata Thickness Depth
1
k't. In. Fi. In.
Missisgippian system
Shale, light...................... 24 .. 220
Shale, blue..............covvnn. 6 .. 226
Shale, light...................... 5 .. 231
Lime shale................. .. .., 58 | .. 289
Shale, bPrown...........c.oveuvnnn. 2 ’ .. 291
Lime shale...................... | 5 ‘ 296
| i

Of the above section, the first four beds are surficial, the next
lower members to a depth of 196 feet are probably Pennsylvanian, and
the rest of the section should perhaps be referred to the Mississippian.

A section typical of the coal-bearing part of the system is added
below for comparison:

Log of test boring in the town of Cable

Description of strata Thickness ’ Depth

. Ft. In. Ft. In.
Pleistocene and Recent systems
Soil and clay....oveevneenr e, 9 .. ]
Pennsylvanian system
Pottsville formation

Sandstone and shale............. 3 12
Limestone, blue, shaly........... 9 21
Coal. vt e 3 6 24 6
Underclay and shale.............. 57 .. 81 6
Sandstone...........coviiiin.. 30 .. 111 6
Coal...veiiiiie i 2 6 114
Underclay and shale............. 12 .. 126
Devonian system.....................
LimMeStone. S o v or et e 52 .. 178

But one stratum reported in this log is recognizable over much of
the county.  This is the blue, argillaceous limestone overlying the
thicker coal. This and the coal itself are probably correctly identi-
fied at Sherrard, Matherville, in the area north of Millersburg, and
southward nearly to Burgess. The limestone carries fossils, locally
abundant, among which is the small protozoan Fusulina, which has
not been found in this county except at this horizon.
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The Rock Island coal is the only one of commercial value and
it has an irregular distribution. Another coal which has been worked
to a limited extent lies from 15 to 30 feet below the main bed. This
is even less uniform in character and distribution than the main coal.
Throughout much of the area in which the Rock Island coal can be
profitably worked, drill logs record the presence of a thin coal lying
10 to 25 feet over the main bed.

Little is known of the character of the pre-Pennsylvanian surface.
It seems probable that it closely resembles that of Rock Island County
in showing considerable relief. Study of the available logs indicates
that in the southern part, at least, the “Coal Measures” are underlain
by Mississippian rather than Devonian beds.

Ft. above
Sea level

700

0 14 % Mile

Fic. 8. Diagram showing relation of thickness of the Rock Island coal
to its altitude. Except in No. 3, which may be structurally high, the
thicker coal lies in the hollows.

T.15 N, R. 2 W, T.15 N, R. 2 W.

1. SE. % SE. % sec. 27. 5. SE. 14 SE. 14 sec. 22.

2. SE. 1 SE. 1 sec. 27. 6. NE. 1 SE. % sec. 22.

3. NE. 14 SE. 34 sec. 27. 7. NW. 14 SW. 14 sec. 23.

4. SE. 13 NE. 1 sec. 27. 8. SW. % NW. 14 sec. 23.
STRUCTURE

The Pennsylvanian beds are flat-lying over the county as a whole,
although they are affected by minor flexures which give rise to sharp
local folds. The one recognizable bed in the series, the fossiliferous
limestone, shows a remarkably flat attitude except for these minot
deformations. This bed lies at an elevation of 670 feet north of Mill-
ersburg and is only five feet lower near Cable, 15 miles to the east.
In the intervening area, local warping has produced many times this
amount of relief, in one instance 90 feet being measured in less than a
mile. In general, the coal is thicker in the low places and thinner
where it lies at a greater elevation. This is illustrated by figure 8, in
which the top elevation of the coal and the thickness of the bed at
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each point are indicated. These relations are exhibited in all three of
the districts in which mining has permitted detailed observation. While
the data available from the Sherrard mine are not full enough to
make the point clear, there is some indication that the coal there worked
lies in a trough with relatively steep sides.

At Cable the situation is better known. The coal lies in a basin-
shaped depression, the center of which is just north of the village.
In the mines north and northwest of Cable, the coal lies at an eleva-
tion of about 602 feet above sea level. ILess than a mile southwest
the elevation is 650 feet and the coal scarcely half as thick.

Similarly at Matherville, most of the thick coal lies in a troughlike
depression. In Alden No. 7 mine, the coal surface was about 590
feet above sea level at the shaft, but varied from this throughout the
workings, Less than a mile southwest, the coal outcrops at an ele-
vation of 650 feet, and the coal is thin.

The fact that the coal is almost uniformly thicker in the hollows
than on the “hills” of the mines suggests that the variation in alti-
tude is at least in part original in the coal, reflecting the irregularities
of the surface on which the bed was deposited. On the other hand,
the fact that in some of the depressions the cap limestone shows es-
sentially the same amount of relief suggests that the unevenness is
in part due to deformation of the strata after the deposition of the
whole series.

Rocxk IsLanp CoaLn

-The most important coal of the county is the Rock Island bed.
While fairly widespread in the eastern portion of the county this bed
shows a very uneven deposition and coal of workable thickness has a
distinctly patchy distribution. The known areas of thicker coal lie
in Tps. 14 and 15 N. of Rs. 1, 2, 3, and 4 W. Tt is probable that small
areas of equally thick coal lie in the vicinity of the areas mapped.
Present information does not warrant an attempt to include them in
the estimates of total coal area and tonnage for the county.

Within the mapped areas the coal probably has an average thick-
ness of 40 inches or more. The coal ranges from 24 to 60 inches in
thickness where it is worked. Outside of the mapped areas, and par-
ticularly in the western part of the county, the coal is uniformly
thinner.

In places this coal bed appears to be split by a band of shale. Such
an occurrence is reported by Green® from the southeast quarter of
section 1, T. 14 N, R. 3 W, where the coal showed an 8-inch

22 Green, H. A., Geol. Surv. of 111, Vol. IV, p. 305, 1870.
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parting in the middle. While this parting was reported from only a
few mines, and was generally quite thin, a short distance east of this
locality it was 20 inches thick and to the west it was reported as much
as 4 feet. ‘

The following notes on the character of the coal are taken from
a report on the Milan quadrangle®®: '

“In the mines where the coal bed has been worked, the thickness
varies from 214 to nearly 5 feet. It is a black, and rather soft coal, having a
dark-brown streak. Where it is normally developed it is in a single bed
which contains a parting with some impurities a short distance below the
middle part. The details of.this coal and associated strata at different
localities where the bed could be well studied are shown below:

Section of coal in mine No. 3 of Coal Valley Mining Company al Matherville

Thickness
Feet
Limestone, dark . .....oiuitinini ittt e T+
Shale, black, figsile, fossiliferous....... ... ..., LA

Coal, with much mineral charcoal in thin bands, and showing in-
distinet impressions of leaves and other parts of plants. Sul-
phur occurs disseminated in chunks or small particles in the
lower part of the coal, and in thin leaf-like layers in the upper 3% to 5

Section of coal bed in mine No. 7 of the Alden Coal Company at Matherville

Thickness
Ft. In.
LAimestone, QarK ...t e e 74
Shale, darTk . ... i i e e 3 2
‘ UpPer BENCR ...t e e 1 4
Coal J middle bench ........... .. i i .. 10
lower bench, with a little marcasite near the top.......... 2 6
Shale, with marcasite and imprints of Stigmaria................. 1 .
L6 L3 1 7 3 6
Section of the coal in the mine of Dougherty Bros., near Boden
Thickness
Ft. In.
Limestone, dark . ... ...t i e i e e 14
Shale, black, f8Sile. ...ttt ittt e it e e 2 ..
107 P 2 10
Shale, or bony coal, brown, containing marcasite................ .. 2
Underclay, STaY . .cueeutrueran et eoeeeansennesneeenaeiness 2+

23 Savage, T. H., and Udden, J. A., Geology and mineral resources of the
Edgington and Milan guadrangles: Ill. State Geol. Survey Bull. 38, p. 195, 1921.
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The following data are taken from mine notes made by various memni-
bers of the Survey:

Coal Valley Mining Company No. 2 mine at Sherrard

Entrance: shaft, about 210 feet to coal, Rock Island bed.

Thickness of rock over coal: 75 feet. .

Roof: limestone in general, but with intervening slate up to 10 feet in
places.

Coal: maximum 54 inches, minimum 36 inches, average 42 inches. Occurs
in two benches, the top being harder and brighter. In places the bottom
has numerous bony bands.

Floor: underclay at least five feet thick; in. places the clay is separated
from the coal by a bony layer, a thin sandstone, or a hard carbonaceous
shale known as ‘“false bottom.” When wet, the clay interferes with min-
ing by heaving. In places it goes to the roof.

Throughout most of the mines the coal is affected by slips, small
faults, and by rolls. These are of little consequence in mining oper-
ations. A typical fault is shown in figure 9.

Z 1 [ I [ [ I

y/ T I ]——‘Limestlone,—l—,—‘——[

|
I I [ I 1
I
I

I I
[

Fia. 9. Sketch of fault in Sherrard mine, Mercer County.

Coal Valley Mining Company No. 3 mine at Matherville

Entrance: shaft about 65 feet to coal; Rock Island bed.
- Thickness of rock over coal: 34 feet.

Roof: limestone with intervening “slate” up to 8§ feet.

Coal: maximum 60 inches, minimum 44 inches, average 54 inches. Two
benches, the upper harder and in places brighter than the lower. Part-
ings of sulphur not abundant; more sulphur in plates along joints and
crevices. In places the bed shows a very large amount of “mother coal”
filled with impressions of plants and showing a charred woody structure.
This material occurs in layers and lenses which are locally cemented into
hard masses by sulphur.
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Floor: wunderclay, probably several feet thick, light gray, sandy; shows
plant impressions. Below the clay is a sandstone which has been pene-
trated as much as 20 feet. This bed is in contact with the coal in places.
(Note: It may be questioned whether this sandstone is not identical
with one reported from the No. 2 Mine at Sherrard, which was reported
there to overlie the clay.)

Variations in the thickness and position of the coal are common.

Alden Coal Company No. 7 mine wt Matherville.

Entrance: shaft about 90 feet to coal, Rock island bed.

Thickness of rock over coal: not measured.

Roof: limestone with as much as three feet of black slate over coal locally.

Coal: maximum 57 inches, minimum 45 inches, average 54 inches. TUni-
formly in two benches, separated by a smut band. Considerable calcite
throughout the coal. Sulphur in thin veinlets in the bed.

Oruer CoaL Beps

In the southeastern part of Mercer County is an area of a few
square miles underlain by a coal lying above the Colchester (No. 2)
coal. This is an extension of the Soperville field in Knox and War-
ren counties and it is not well known in Mercer County.  The coal
probably averages about 40 inches in thickness and has about the same
character and associated beds as in the adjoining region. Details for
Mercer County are lacking and the reader is referred to the discussion
of this bed in Knox County for such data as are available.

Small areas of thin coal are known to lie in T. 13 N., R. 2 'W.,
in T. 14 N, R. 1 W, and possibly in the extreme western portion of
the county, T. 15 N.,, R. 5 W. Most of these beds are less than 18
inches in thickness and are not considered of commercial importance.

MORGAN COUNTY
GENERAL STATEMENT

Morgan County lies near the middle of the east border of Dis-
trict ITI, and beds of early Pennsylvanian age come to the surface
in the western part of the county near Neelys (Pl IB). It bears
much the same relation to the main Illinois field as do those counties
farther north like McDonough and Warren, which have a border of
Mississippian rocks on the west, and of late Pennsylvanian rocks on
the east.
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Propuction aAxp MINES

In 1922 the report of the Department of Mines and Minerals
listed but three mines producing a total of less than 1,000 tons. The
report for 1923 shows but one operating mine producing 400 tons.

Area underlain by workable coal.. ... ... ..o, 533 sq. mi.
Average thiCKIESS vttt i e e 27 inches
Amount available originally................. e 1,340,500,000 tons
Production, year ending June 30, 1923 .. ... ... . . 400 tons
Average annual production, 1919-1923. ... .. ... . .. ... . i iivin... 2,810 tons
Total production recorded....... ...t ininnnnns 83,219 tons

STRATIGRAPHY
PLEISTOCENE SYSTEM

The covering of Pleistocene over the bed rock is relatively thick,
averaging about 40 feet. Boulder clay with considerable thickness of
sand and gravel is reported in drill logs. A surficial loessial clay
covers much of the county, and is particularly thick in the western
part near the Illinois.

PENNSYLVANIAN SYSTEM

The Pennsylvanian beds are relatively thin in the western part of
the county, but eastward from the vicinity of Jacksonville reach thick-
nesses in excess of 150 fect. There are practically no outcrops in
the western part of the county, and what information is available comes
from the coal and oil tests which have been made. The details of the
columnar section are by no means well known, and as a result, corre-
lations within the county are difficult, and between Morgan and adjoin-
ing counties impossible. A typical log follows:

Log of boring at Jacksonville

Description of strata Thickness  Depth

. Feet Feet

Soil and drift...... ... oo e 94 94
Shale, bluish gray.......ccoriir it 58 152
L6 ) 3 155
Fire clay ..o 3 158
Shale, mixed, yellow and blue............. ... verunn.... 62 220

Limestone, Mississippian ...................oiiin

It is not improbable that some of the shale overlying the Missis-
sippian limestone really belongs with the Mississippian formation, re-
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ducing the thickness of the Pennsylvanian by that much. The log of
a shaft from a mine in section 9 of T. 14 N., R. 10 W. is as follows:

Log of shaft from mine in sec. 9, T. 1} N., R. 10 W.

Description of strata Thickness
It In.
Soil and Arift. . co vt e e e 29+
LmestOmE i e et 5
Shale, gray, “soapstone’”. ... ... .. 16
Shale, black, fissile (“slate”) .. ... ... .., 3
Coal, with one or two partings........ ..o 3 4
Clay, base Not exXposed. ..ot i i e e 2

In the western part of the county, in the vicinity of Neelys, the
following section is exposed in the stream south of the Wabash Rail-

road:
Section of Pennsylvanian strata exposed near Neelys

Description of strata Thickness
Feet
[ Y1 P 2
Coal, much weathered, with a 2-inch clay band one foot above the
672 0T 4
Clay, light to medium gray, slightly gritty, base unexposed....... 3

This coal is reported to lie 40 feet above the coal which was formerly
mined here.
STRUCTURE

Very little is known of the structure of the Pennsylvanian beds in
Morgan County. This is partly due to the lack of data as to the alti-
tude of any given bed in the section over the county, but also due to
the impossibility of correlating the coal beds in the different parts of
the county. Thus the relation between the Jacksonville and Neelys
coals is not known, and the general structure for the two areas can
not be determined.

From the limited data in the western part of the county, the Penn-
sylvanian beds appear to be flat-lying except for the usual local varia-
tions common to “patchy” fields. TFor the Jacksonville area somewhat
more careful studies have been made in connection with oil studies and
the following paragraph is taken from a recent report on that field.**

“A detailed contouring of the Pennsylvanian structure or folding based
on the correlation of a certain coal which hag been reported rather fre-
quently in logs of wells in the vicinity of this particular area has been
attempted. Contours are drawn on this coal, but they can be considered as

2 Collingwood, D. M., 0Oil and gas development in the vicinity of Jackson-
ville: I11. State Geol. Survey Bull. 44, p. 20, 1823,
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tentative only. Not only were the logs scarce and imperfectly kept, but some
wells were not close enough together to enable exact correlation, and as it
was not possible to run levels to all of these holes in the limited time avail-
able, in some cases the elevations had to be estimated from comparison with
railroad levels.”

JacksonviLLE CoaL

One of the two areas in which mining has been carried on in
western Morgan County lies about five miles south of Jacksonville.
Little is known of the area underlain by this coal, but it probably
extends as far south as Woodson and the scattered drill records indi-
cate that it may extend beyond the south limit of the county. It is
possibly of commercial thickness to within 2 miles of Jacksonville,
but may not be important beyond that point. From records apparently
reliable this bed ranges from 36 to 72 inches in thickness. An aver-
age thickness is probably about 42 inches. The roof is black “slate”
beneath limestone cap-rock, and gives little trouble in mining. The
floor is fire clay about 8 feet thick.

Neerys CoaL

Coal has been found and mined at several places in Tps. 15 and
16 N, R. 12 W. While precise correlation between the several occur-
rences has not been made, most of the beds have been tentatively
classed as belonging to the zone of the Colchester coal. The coal at
Neelys was one of the earliest to be worked, and hence the name is in
common use. This bed is not definitely known to underlie any ex-
tensive area in the county, but may fairly be assumed to be present
throughout the county east of Neelys.

It has an average thickness of about 24 inches, ranging from 20
to 54 inches where worked. It is reported to be of good quality, al-
though commonly carrying considerable sulphur in the form of iron
pyrites. The gray shale and black fissile shale roof commonly over
this coal is absent at Neelys, where glacial drift comes down to the
coal, necessitating considerable loss of coal as some had to be left up
for roof. The floor is of gray clay, commonly showing remains of
plant fossils.

CoNFUSION IN CORRELATION

In the early reports on the coal of this county some of the beds
were referred to the Rock Island (No. 1) of the Fulton County section,
others to the Colchester (No. 2), and still others to No. 8. From
available data it is not clear that these correlations are justified, nor
indeed that all three coals are present. Two coals are present at
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Neelys, one below drainage, known as the Neelys coal, and another,
also four feet thick, lying about 40 feet above it. The latter has a
shale parting below the middle and is not recognized elsewhere in the
county.

Two coals were reported from the southwest part of T. 16 N,
R. 2 W, but it is possible that a difference in elevation of two coal
beds worked gave the impression of a difference in stratigraphic posi-
tion.

PIKE COUNTY
GENERAL STATEMENT

Pike County lies on the southwest margin of the coal basin and
has an even thinner cover of “Coal Measures” than Adams and Brown
counties to the north (PL. I B). The area is dissected by streams in
the same way, giving a very irregular areal pattern with numerous
isolated patches outside the main Pennsylvanian field.  This entire
field is separated by the Illinois from the coal area of Cass, Morgan,
and Macoupin counties.

PropucTion AnDp MINES

Pike County does not appear in the list of producers published
by the Department of Mines and Minerals. There has been from
time to time, particularly in the carly days, some exploitation of such
beds as appear in the county. The opening of transportation across
Illinois River made the thicker coal in those counties to the east ac-
cessible, and very little mining has been done since.

Area underlain by workable coal............ it inenin... 85 sq. mi.
Average thiCKNesS oo it i i e e 24 inches
Amount available originally................ ... ... ... .... 193,000,000 tons

STRATIGRAPHY
PLEISTOCENE SYSTEM

The Pleistocene is of the same character as appears in adjoining
counties, although it is not especially thick in that portion of Pike
County underlain by coal-bearing rocks. A top covering of loess from
5 to 10 feet is usually present. This deposit reaches thicknesses of
nearly 70 feet in the bluffs at Chambersburg. The underlying drift,
comprising the usual boulder clay with small amounts of sand and
gravel, averages probably less than 30 feet thick.
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PENNSYLVANIAN SYSTEM

The Pennsylvanian beds outcrop on the west margin of the coal
field in the vicinity of Hadley and along the east margin from Mays-
ville to the northern boundary of the county. Very few logs are avail-
able which indicate the character of the Pennsylvanian beds, although
there has been considerable deep drilling showing the lower strata.
The Pennsylvanian beds probably do not exceed 60 feet in thickness,
and the greater thicknesses are in the northern part of the county.
Toward the south, the coal-bearing beds thin to a feather edge.

Several outliers in the vicinity of Pittsfield have produced small
amounts of coal. The coal is mainly the Colchester bed and above it,
in many places separated by a few feet of gray shale, is a black fissile
shale which appears to accompany this bed throughout this part of the
Illinois basin. One other stratum of importance is a dark gray shale,
highly calcareous, which contains great numbers of small brachiopod
shells, among which Marginifem muricatus and Chonetes mesolobus
are predominant. A typical section for the northern part of the county
is as follows: ‘

Typical Pennsylvanian section for morthern Pike Counly

Description of strata Thickness
Ft. In.
Drift oo e e et e 18
Shale, light gray to blue, very sandy near the top.............. 45
Shale, medium to dark gray, with large argillaceous limestone
nodules in a zone near the middle “Chonetes bed”............ 6
Shale, black fissile and coal, soft, highly weathered............. 1 2
Clay, medium gray, slightly gritty.......... ... . o, 2
Clay, white to light gray, aburidant gypsum crystals, base unex-
POSEA vttt e e 3

A typical section for the vicinity of Maysville includes:

Typical Pennsylvanian section near Maysville

Description of strata Thickness

Ft. In.
3 i /A 30
Shale, medium to dark gray “Chonetes bed”................... 3

Shale, dark gray, flaky, weathers blue...................... ... .. 5

Shale, black fissile.. ...ttt i e .. 10

Coal, highly weathered. ... ... ... ittt 1 7
Clay, white to gray, gypsum crystals....... e 16
Sandstone, white, thin bedded........ ..o, 2
Shale, base UNeXPOSEd. ...t vr v it ittt 1
IR T VAl .. e e e s 8

Limestone, cherty Mississippian..... .. .o i,
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The section for one of the outliers near Pittsfield includes :

Pennsylvanian section near Pittsfield

Desgcription of strata ' Thickness
Ft. In.
Loess and drift. . ... . o i 98
CBlate”, DlACK .. e 4
Coal . e e 1 .
Ay, Bray vttt e e e e s . 4

Flint rock and limestone, Missigsippian....... .. ... . ..o ..

It is apparent from the inspection of these sections that the thicker
“Coal Measures” in the north include Upper Pennsylvanian beds which
do not appear at the south end of the field.

In the northern part of the county, the Pennsylvanian beds lie
on the Salem limestone, but elsewhere on the Burlington limestone.
showing an unconformity on the Mississippian beds which was brought
about by an uplift of those strata, followed by erosion of the upper por-
tion of it in pre-Pennsylvanian times. The surface below the Penn-
sylvanian does not have as great relief as appears farther north.

STRUCTURE

Very little information regarding the structure of these beds is
available, although a low northeasterly dip brings the Colchester (No.
2) coal from 650 feet above sea level on the east margin to about 720
or 740 feet on the west. Minor warping of these beds has not been
worked out in sufficient detail for presentation, but it is believed to be
unimportant in mining. '

CoLcHESTER COAL

Most of Tps. 3 and 4 5., R. 4 W, as well as additional areas on
the east and west as mapped, are underlain by the Colchester (No. 2)
coal. Some of the small outliers also contain coal. No bed, other
than the Colchester, has ever been found, and even it is of such thick-
ness as to make extraction expensive, except by the method of strip-
ping where the overburden is light. In such situation, the lack of
cover may have resulted in some weathering of the coal, thereby ap-
preciably lessening its value. The coal is rarely more than 20 inches
thick, averaging less than 18 inches.

In sec. 10, T. 4 5., R. 5 W, is a very limited area of coal which
reaches a maximum of 6 feet. The character of the bed, together
with its roof and floor suggest it is Colchester coal which here is fill-
ing a depression in the Mississippian limestone, and hence reaches an
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unusual thickness. Throughout the Pike County field, the roof is
gray shale, with an overlying black fissile shale or “slate”, the gray
shale ranging from half an inch to several feet in thickness. The floor
is unconsolidated gray clay, which is locally sandy.

ROCK ISLAND COUNTY
GENERAL STATEMENT

Rock Island County lies at the northwest margin of the Illinois
coal basin; consequently the beds of the Pennsylvanian or “Coal Meas-
ures” underlying most of the county give place in the northern portion
to rocks of Devonian and Silurian age (Pl I A). These latter are
exposed in places along both Mississippi and Rock rivers and their
tributaries in that part of the county lying northeast of Andalusia
and Milan, in Tps. 17, 18, 19, and 20 N, Rs. 1 and 2 E. and Rs. 1, 2,
and 3 W.

Probucrion anp MiNEs

No shipping mines are now operated in the county. The small
production recorded comes from a few country banks. The report
of the State Mine Inspector for the fiscal year 1923 gave nine local
mines having a total production of 63,035 tons.

Area underlain by workable coal........ ... ... ... ... . . ..., ....63 sq. mi.

Average thiCKkness ...t e e 29 inches

Amount available originally.......... ... ... . ... i .. 171,760,000 tons

Production, year ending June 30, 1923...... .. ... ... ... .. . ... 63,035 tons

Average annual production, 1919-1923. .. ... ... .. ... . ... ... ... 326,334 tons

Total production recorded........... ...t iiininiainnanann 3,098,876 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

The beds of the “Coal Measures” outcrop along stream channels
in places, but for the most part are concealed beneath surficial mater-
ials which here have a maximum thickness of over 200 feet. These
consist of clay, sand and gravel of glacial origin, together with loess,
terrace deposits, river alluvium, and dune sands.

PENNSYLVANIAN SYSTEM

The Pennsylvanian beds lie unconformably on Devonian or Silur-
ian strata. The exposures near Rock Island show the basal Penn-
sylvanian beds to be sandstone and conglomerate with lesser amounts
of shale. Near Black Hawk’s Watch Tower across Rock River from
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Milan are several exposures showing Pennsylvanian beds rising over
protuberant Devonian limestone (fig. 10). The pre-Pennsylvanian
surface was rather uneven, and resulted in irregular and patchy de-
position of early Pennsylvanian strata. Worthen®* found 60 to 70
feet difference in elevation in a coal bed in less than a mile near
Hampton, and assumed the irregularity to be conformable with the
surface of the underlying limestone.

Drilling has been concentrated on relatively small areas, so that
there is little or no data available as to geologic conditions over most
of the county. From the outcrops, [rom the various openings

F1a. 10. Pennsylvanian shaly sandstone over protuberant Devonian
limestone. Near Black Hawk’s Watch Tower, Rock Island County.

on the coal and from a study of drilling records at hand, the main
features of the Pennsylvanian beds can be learned.

The extreme northeastern margin of these strata lies between
Port Byron and Rapids City. From south of Hampton to East Moline
no Pennsylvanian beds are known, but from East Moline south and
west to the bluffs opposite Muscatine, Iowa, the county is nearly all
underlain by rocks of the “Coal Measures”. The strata are not identi-
cal in character from place to place and have few fossils which serve
to identify them, yet hy means of the lithologic character, fossils, and
structural relations, their stratigraphic relations can be approximately
determined. '

The Pennsylvanian beds are thin at the northeast, ranging from
a feather edge near Port Byron to nearly 100 feet southeast of Hamp-

% Worthen, A. H., and Shaw, James, Geol. Surv. of Ill. Vol. V, p. 220, 1873.
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ton. - Greater thicknesses are met to the south and west reaching a
maximum of about 250 feet in Buffalo Prairie Township (T. 16 N,
R.4W.).

In the northeast part of the county, the Pennsylvanian rocks are
mainly sandstone. Over the coal in the mines east of Hampton is a
thin argillaceous limestone, some shale, and an upper sandstone with
flint beds, with an underclay and some shale between the coal and the

Fia. 11, Abandoned drift in Rock Island coal

showing overlying beds and 10 feet of fossiliferous
shale below, sec. 9, T. 19 N, R. 1 E., Rock Island

County.

pre-Pennsylvanian limestones. The coal bed itself occupies only
two small basins, one near Rapids City and one two miles from Hamp-
ton. Drilling shows the latter to lie beneath parts of secs. 15, 16, and
22 0of T.18 N, R. 1 E. The northern basin is probably of even smaller
size.

The Pennsylvanian beds in the Carbon ClLiff area (fig. 11) are
in part like those at the northeast, but include other beds which appear
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to lie below the coal section. These latter include the dark carbon-
aceous shale now being worked at the Tri-City Brick Company’s pit.

In the Coal Valley area the same beds appear in outcrop and mines
as at Carbon Cliff, with some 60 feet of beds below the coal worked
there.

To the west, near Andalusia, the Pennsylvanian rocks are exposed
in valleys tributary to the Mississippi.  Here the following section
was reported by Savage®’: )

Exposure of Pennsylvanian strata near Andalusia

Description of strata Thickness
Ft. In.
McLeansboro formation
Sandstone, thin bedded, gray to yellow, micaceous........ 12
Shale, gray, sandy, in layers 1 to 6 inches thick, with bands
of sandstone and thin clay-ironstone concretions........ 25
Coal (locally Present) .. ....c.iieeneerenneeinneenenneanns .. 6
ShaAlE, BlAY it ittt et e s 4
Limestone, concretionary, argillaceous (locally absent)... 1to4
Carbondale formation
Coal, (Herrin, No. 6 bed?): locally present.............. 4to011
Pottsville formation
Sandstone, thin-bedded .......... ... i 4 6
Coal (locally present) .......c..eeimiiiit i, 1 114
Shale, gray to dark, with many small concretions of clay-
IPOMSEOIE .« ottt e e e 13
Coal (locally present)..........eiiiiireernnnnrernannnans 1% to 114
Sandstone, gray, micaceous, in thin layers, with a thicker
Jayer at the TOP. ..ottt e .. 3 6

Shale, gray to black, the middle part with large concretions
and bands of dark nodular limestone, the surfaces of
which are covered with “cone-in-cone” gtructures, and in

places nodules covered with pisolite.......... ... ... ... 21
Sandstone, hard, quartzitic, in two layers................. 1 6
Coal, in some Places. . ... cu i i e e % to 2
Shale, gray to dark. . ...t 23

To the south, in Buffalo Prairie Township (T. 16 N., R. 4 W.),
a greater thickness of Pennsylvanian beds appears. No recognizable
horizon is noted in logs from this area but the relative elevation of the
Rock Island coal and the beds recorded suggest that the Pennsylvanian
here may extend as much as 150 feet below the zone of that coal. In
the extreme western part of the county the upper part of the Penn-

2% Gavage, T. F., and Udden, J. A., Geolegy and mineral resources of the
Edgington and Milan quadrangles: Ill. State Geol. Survey Bull. 38, p. 149, 1922,
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sylvanian section consists of sandy beds, locally 60 feet thick.”
These appear to belong to the upper part of the Pennsylvanian system.
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Fre. 12. Graphic logs from eastern and °
western parts of Rock Island County.
A. Eastern part. B. Western part.

Two formations of the county merit special notice because of their
stratigraphic importance. These are the limestone, which locally is

2 Savage, T. K. and Udden, J. A., Geology and mineral resources of the
Edgington and Milan quadrangles: Ill. State Geol. Survey Bull. 38, p. 152, 1922.
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the cap-rock of the Rock Island coal, and the massive sandstone near
the top of the section exposed near Muscatine, Towa.

The coals of the county are distributed irregularly, are of variable
thickness, and appear at different horizons in the Pennsylvanian sec-
tion. Typical logs from the eastern and western parts of the county
are presented for comparison (fig. 12). The lack of adequate records
for the eastern part has necessitated the substitution of a log from just
south of the county line in Mercer County.

The most important coal of the county is the Rock Island coal
which has been worked at Coal Valley, Carbon Cliff, and Hampton.
Other coals appear above or below this coal, but they seem to have
a still more limited development. In no case has any thicker coal been
discovered, nor one with wider or more uniform development. Thin
coals have been reported from near the base of the “Coal Measures”
but these apparently have no commercial value.

STRUCTURE

The base of the Pennsylvanian beds in Rock Island County has
an altitude ranging from about 600 feet near Milan to about 475 feet
near Buffalo Prairie. The upper surface of the Pennsylvanian beds
ranges from about 560 to over 730 feet. Since no single stratum or
group of strata have been recognized throughout the county, it is not
possible to determine the structure of the beds as a whole. Compari-
son of the elevations of the two formations above noted leads to the
inference that at least the upper Pennsylvanian beds lie essentially flat,
and there is no suggestion in the records at hand that this attitude is
not maintained by the lower beds as well. This general horizontality
is locally modified, especially where beds of coal appear. In such
places, as at Coal Valley, the whole series of beds above the coal lie
in relatively narrow basins, or troughs, and have dips of approximate-
ly 30 feet to the mile. This low inclination, however, appears to rep-
resent the original inequality of the coal swamp and not to indicate
any structural deformation.

Rocxk Israxp CoaL

The Rock Island coal is recognized in small isolated basins of a
few square miles in extent in T. 18 N,, R. 1 E.,in T. 17 N,, R. 1 E,,
in T.16 N, R. 1 W, and doubtfully in T. 16 N., R. 2 W. and in T. 16
N, R. 4 W. The coal ranges from three inches to six feet in thickness
and is rarely uniform within a single mine. There-is also considerable
variation in character. In some places it shows no partings; in others
two or more bands of pyrite or shale separate the bed into several
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benches. As a general rule the top coal is harder and commonly
brighter than the lower. Where three benches are developed, the
middle is usually the dullest and the bottom bench commonly contains
the most pyrite in balls and lenses. The roof is dark shale, locally
sheeted and slaty; commonly there is a cap-rock of dark argillaceous
limestone.  This is a fossiliferous stratum and carries the fusulina
hitherto recognized as the index fossil of the limestone overlying the
Belleville (No. 6) coal. This limestone is usually less than three
feet in thickness, and is overlain by a relatively massive, slightly cal-
careous shale of dark bluish-gray color, commonly called the “blue
rock” by the miner. The distinction between these two beds is more
marked on weathered surfaces than in the freshly-cut sections. The
“blue rock”, however, contains relatively few fossils. The floor is in
most places medium to light gray clay, soft, and without laminations.

OruaEr Coar BEps

Other beds are recorded in many parts of the county. Locally,
as in Drury Township (T. 16 N., R. 5 W.), they are nearly three feet
thick and are worked as country banks. These have in no case heen
fully prospected, but appear to have an even less extensive develop-
ment than the Rock Island coal and are considered of little commercial
importance. Probably some of these beds lie stratigraphically above
the horizon of the Rock Island coal, and some of them undoubtedly lie
beneath that coal bed. The matter -of stratigraphic relations can not
be cleared up until some means of identification of the lower beds in
the Pennsylvanian section are found.

SCHUYLER COUNTY
GENERAL STATEMENT

Schuyler County lies just inside of the west margin of the Illinois
coal field and as a consequence shows' relatively thin Pennsylvanian
beds between the drift and the Mississippian limestone formation be-
low. Because of the shallowness of the “Coal Measures”, erosion by
streams, especially Crooked Creek on the west and Sugar Creck and
Illinois River on the east, has removed these beds from relatively wide
areas, as shown on the map (PL IB).

PropucTioNn aND MINES

The report of the Department of Mines and Minerals for 1923
records a total of 36 local mines in the county, producing a total of
25,636 tons. Of this tonnage 65 per cent came from the Rushville
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bed and the remainder came from the Colchester (No. 2) coal. The
mines are so scattered over the county that practically every township
is represented in the list. Many strip pits are operated in the summer
months, but during the winter the other properties are actively worked.

Area underlain by workable coal............ ... i 202 sq. mi.

Average thickness ................. i 28 inches

Amount available originally.......... ..ot 538,100,000 tons

Production, year ending June 30, 1923....... ... ... .. .. 25,636 tons

Average annual production, 1919-1923.. ... ... ... ... . ... ... 109,519 tons

Total production recorded. . ... ..ottt 598,927 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

The Pleistocene deposits are of the usual type, but are relatively
thin on the average. Various wells record from 7 to a maximum
of 210 feet, but in the area underlain by “Coal Measures” the Pleisto-

cene 1s probably little more than 50 feet thick.
PENNSYLVANTAN SYSTEM

The Pennsylvanian beds outcrop in most parts of the county, but
are nowhere common. The more prominent outcrops are along the
Tittle Missouri and other tributaries of Crooked Creek in the west,
along Sugar Creek in the vicinity of Ray and Pleasant View, and along
Coal Creek near Frederick. Very few logs showing the character and
thickness of the Pennsylvanian beds have been reported from the
county.

The accumulated data show the Pennsylvanian to range from a
feather edge near the boundary of the beds to more than 200 feet in
the Rushville area. The base of the series is not readily recognized
because of the presence of similar beds in the upper part of the Missis-
sippian formation. Therefore the total thickness may be increased by
as much as 100 feet where this thickness of clastic beds is recorded
on top of the main limestone of Mississippian age. Such additions
to the known thickness appear in the logs from secs. 13, 15, 27, and
32 of T. 3 N, R. 2 W. (Littleton Twp.), and in sec. 3 of T. 2 N,
R. 2 W. Above these basal beds which are doubtfully Pennsylvanian,
lie the beds which are commonly exposed in the county. These are
presented graphically as a generalized columnar section (fig. 13).

The lower four members in the section comprise the Pottsville
portion above which lies the Carbondale with the Colchester (No. 2)
coal with its underclay at its base. The lowest eight members, includ-
ing the sandstone over the Colchester coal are found rather generally
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Thickness
Feet
2 [¢)) Limestone,
15 Shale.
5 (H) Limestone, dense, gray, fossiliferous.
e 1 Shale, black, fissile.
5 (@) Coal, (Rushville bed).
SR
XXXRKR 10 Under clay.
POX XX XXX
XXX X XXA]
R 2 (W) Limestone, nodular, fossiliferous.
20 Shale, fine.
50 (&) Sandstone, massive, grading upward.

Base uneven

10 () Limestone, fossiliferous, flinty.

4 Shale, black, fissile, with pyritic concretions
5 Sandstone.

10 Shale, locally sandy.

2 ) Coal, (Worthen’s No. 2).

10 Under clay.
2 B) Limestone, brecciated.
15 Sandstone and sandy shale,

1 (A) Coal, locally developed,

15 Sandstone, locally conglomeratic.

184 Total.

Fra. 13. Generalized columnar section for
Schuyler County.
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over the county. In the limited highland area north of Rushville and
Pleasant View is an irregular patch where the Pennsylvanian beds are
considerably thicker, and in which are found the upper eleven beds of
the section.

PROMINENT BEDS

There are several prominent beds in the section by means of
which it may be possible to make statewide correlation of the series in
Schuyler County. These are listed below with the appropriate index
letter referring to the generalized section (fig. 13):

I. The blue to buff, fine-grained limestone lying about 150 feet above the
No. 2 coal.

H. A gray fossiliferous limestone lying 130 feet above No. 2 coal.

G. A 5-foot coal (Rushville) lying 125 feet above the No. 2 coal.

F. A gray nodular limestone 2 or 3 feet thick, 110 feet above the No. 2 coal.

E. A massive sandstone from 20 to 70 teet thick, lying 30 feet above No. 2
coal.

D. Dark blue limestone, cherty in upper part, argillaceous below, 10 feet
thick, lying 20 feet above No. 2 coal.

C. Colchester (No. 2) coal.

B. Brecciated limestone 2 feet thick lying 10 feet below top of the Colchester

coal.

A. No. 1 coal of Worthen, usually less than 1 foot thick, but locally de-
veloped in 2 benches with 18 inches of gray shale between. This
bed lies 20 feet below the top of No. 2 coal.

Three coals are recognized in Schuyler County of which but two
are worked, one in the limited area north of Pleasant View and the
other in all parts of the county. These have been correlated as Rock
Island or No. 1 bed at the base; Colchester or No. 2 bed about 25 feet
over Rock Island coal; and Rushville or No. 5 bed about 125 feet over
the Colchester coal.

As is usual in the strata of the Pennsylvanian system, there is con-
siderable variation in the character and thickness in relatively short
distances. Thus the following typical log of the upper portion of the
section, taken from the shaft of the Root mine in sec. 23, T. 2 N., R.
1 W, shows some marked differences when compared with the gen-
eralized log in figure 13:
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Record of the upper portion of the shaft of the Root mine,
sec. 23, T.2 N, R. 1 W.

Description of strata ! Thickness 1 Depth

, e In. rt. In.
107 1 A j 8 8
Limestone, gray ........coooviiinneenn i 8 16
Shale, gray ........ .. ... 4 20
Limestone, sandy ................... 4 .. 24 ..
Shale, light gray..................... 23 6 47 [
Limestone, “cap rock™............... 8 48 2
Shale, black, fissile.................. 6 5 8
Coal, without partings............... 5 5 56 1
Clay, light gray....«.......c v, .. 3 56 4
Coal, BONY ..ottt 1 6 57 10
Clay, lght gray..........oovvviiinnn 4 . 61 10

While few logs are available which serve to indicate the character
of the pre-Pennsylvanian surface, the general relations of the “Coal
Measures” to the earlier strata clearly suggest that the former lies as
a thin veneer over the uneven surface of the latter.

STRUCTURE

The Pennsylvanian beds, though essentially flat-lying, show a
slight eastward dip, which may be original, although more probably is
related to the upwarping of the Mississippian beds in the Colmar
region. Selected data show a difference in altitude of the Colchester
coal amounting to 62 feet in 20 miles. The limited wotkings in the
coal do not reveal any minor structures of consequence.

The following statement {rom an earlier report of the Survey gives
the structural relation of the beds in this county and in the adjoining
arca to the north®:

GENERAL STATEMENT

“Elevations upon either or both coal No. 2 and the basal contact of the
St. Louis limestone were secured wherever possible at intervals of one mile
or less. These elevations were recorded upon a study map which revealed
the following general structure of the two beds.

“In general, coal No. 2 dips to the south of east—from the highest eleva-
tion of 630 feet, in secs. 25 and 26, T. 3 N., R. 5 W. (Augusta), Hancock
County, to the lowest elevation of about 500 feet along Illinois River in the
vicinity of Browning and Frederick, Schuyler County. TUpon this larger
structure in places there are some minor features which take the forms of

% Morse, W. C., ga.nd Kay, . H., Area south of the Colmar oil field: I1l. State
Geol. Survey Bull. 31 p. 29, 1915,
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small domes, anticlines, terraces, and synclines., The general dip, however,
persists over large areas, and the coal bed lies nearly flat in a belt 4 to 6
miles wide stretching from Littleton to a point beyond Mabel and probably
in a similar belt stretching southeast from Littleton through Rushville to
Pleasant View, although elevations in this latter belt are very meagre because
of the lack of coal outerops.

“Like coal No. 2, the St. Louis limestone in. the region under discussion,
hag a general dip to the south of east. It dips from the highest elevation of
580 or 590 feet in the vicinity of Huntsville and the northwest part of
Schuyler County to the lowest elevation of about 450 feet along Illinois River
between Browning and Frederick. Furthermore, the total amount of dip of
these two horizons is about the same, being 130 feet for coal No. 2 and 140
feet for the St. Louis limestone. TUpon this general structure of the St. Louis
limestone there are also minor structural features similar to those shown by
coal No. 2.

“Because of the general parallelism between coal No. 2 and the St. Louis .
limestone, and especially because in areas where exposures of the one are
absent, outcrops of the other are commonly present, it has been regarded
advantageous to combine the data regarding the two beds in a single map on
which the altitude of the beds has been shown by means of conteur lines.
Where coal No. 2 is present the contours represent elevations run ﬁo, that bed;
where it has been eroded, its former elevation was determined by running
elevations to the base of the St. Louis limestone and adding to this figure
the average thickness of beds between the base of the St. Louis and coal
No. 2. This thickness is 40 feet at the southeast part of the area and in-
creases regularly toward the northwest. At the northwest corner of Schuyler
County the interval is 75 feet, as determined by Mr. Hinds in his work in the
Colchester and Macomb quadrangles.

FOLDS SHOWN BY COAL NO. 2 AND ST. LOUIS LIMESTONE

“A minor dome has been found in the coal to the east of Littleton, its
apex being in secs. 12 and 13, T. 3 N,, R. 2 W. (Littleton). The bed in the
immediate vicinity rises from about 550 feet on the southeast and from a
little less than 580 feet on the north to its maximum elevation of about 600
feet. Both the St. Louis limestone and coal No. 2 between secs. 8 and 21,
T. 2 N, R. 2 W. (Buena Vista), lie at elevations 10 to 20 feet higher than
they do in the immediate vicinity to the north, east, and south, as indicated
on the map (Plate I). It must be noted, however, that the rise of the beds
is a very slight one.

“Coal No. 2 in secs. 14 and 9, T. 1 N, R. 2 W, (Woodstock) and the St.
Louis limestone in sec. 33, T. 1 N, R. 2 W. (at Ripley), reach elevations 20
to 30 feet higher than they do in the adjoining territory. Between these
points elevations of the beds are not available for the reason that they are
not exposed at the surface. The area of elevated strata is probably about as
that represented on the map (Pl I) within the limits of the 540-foot contour
line.. It is also a minor feature with unknown limits.

“In sec. 7, T. 1 N, R. 2 W. (Woodstock), and in secs 10, 11, and 13,
T. 1 N, R. 3 W. (Missouri)—that is, at Scott Mill—the St. Louis limestone
reaches an elevation 50 or 60 feet higher than it does to the south. Although
elevations are not obtainable to the north, the limits of the elevated beds are
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probably correctly shown by the 570-foot contour line. Coal No. 2 lies at a
higher elevation along what seems to be a small anticline whose axis runs
-southwest from sec. 5, T. 1 N., R. 3 W. (Migsouri), through sec. 13, T. 1 N,
R. 4 W. (Pea Ridge); but here also the rise is only a few feet. The coal bed
also rises rather rapidly westward from 520 feet to 580 feet in sec. 4, T. 1 S,,
R. 3 W. (Mt. Sterling); but unfortunately lack of exposures and of field
study makes it impossible to state now whether this bed continues to rise in
this direction or culminates here in its highest observed point.

“In the area under discussion the greatest elevation which coal No. 2
attains is near the county line slightly north of west of Huntsville where the
bed is more than 630 feet above sea level. The exact nature of this structure
is not clear, because the bed is concealed to the west. It seems probable that
it is an elongated dome, although it may be a terrace from which the bed rises
to the north or to the west, or in both directions. The structure is more pro-
nouncedly revealed by the contours on the base of the '‘St. Louis limestone
which reaches its maximum height slightly to the northeast of that of coal
No. 2, or along a curved line extending from secs. 34 and 35 northwest to
sec. 17, T 3 N, R. 4 W. (Birmingham). From the east the St. Louis rises
rather rapidly from 530 or 540 feet to 580 or 590 feet along this belt of
elevated beds. Unfortunately there are no outcrops to the west which would
show the altitude of the limestone farther in this direction, but the sug-
gestions are that the bed dips to the west, beyond the belt of elevated strata,
thus forming an elongated dome. If on the contrary the limestone rises to
the west then the structure is a terrace rather than an elongated dome. At
any rate, there is a sudden arrest of the rapidly rising limestone. along this
belt of elevated strata and there is a terrace on the steeper portion of the
dipping limestone two miles east of Huntsville as shown on Plate I. The
Huntsville uplift is represented graphically on the map by contours based
on both the limestone and coal elevations.”

CorcuresTER COAL

As shown on Plate I B, there are two main areas in which the Col-
chester (No. 2) coal is mined, the smaller lying south of Huntsville
mainly in T. 2 N., R. 4 W, and the larger centering about Rushville
and occupying most of Tps. 1, 2, and 3 N,, of Rs. 1 and 2 W. The
deep incision by streams produces an extremely irregular pattern on
the areal map. Over these two areas the Colchester coal ranges {rom
18 to 36 inches in thickness. The coal is relatively clean, having no
persistent partings of foreign material. The top coal is usually some-
what harder than the lower part. The roof is uniformly shale from
5 to 20 feet thick, the upper part usually sandy. In places the sand
content is so great that the whole bed is essentially a sandstone. The
floor is gray underclay which in many places is sandy, though it serves
well as an undercutting bed in most workings.

This coal is worked for local trade entirely, and most of the oper-
ations are on a very small scale, with limited mining equipment. Fig-
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ure 14 showing a drift in sec. 36, T. 3 N, R. 1 W., represents
the typical outside equipment for mines working the Colchester coal.

Fic.14. Outside equipment of drift on Colchester
coal, Gory’s mine, Schuyler County.

RusmviLie CoaL

The Rushville coal underlies only a small portion of the county,
but has produced a large percentage of the coal mined. It underlies
the area of highland north of Rushville and Pleasant View, but is not
recognized outside of this field. It ranges from 60 to 72 inches in
thickness and is quite uniform in any one mine. Like the Colchester
coal it shows no partings or benches and is therefore relatively clean
as mined. It is a soft coal of easy and irregular fracture, of dull
luster with but few bands of glance coal in the bed. Pyrite and calcite
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appear throughout the.coal in facings and pyrite lenses are not rare.
Clay slips affect the bed in some mines, but these are of limited size
and are not a great hindrance in mining.

The roof is regularly black “slate” from 2 to 3 feet thick which
maintains an even contact with the coal. The cap lime 2 to 3 feet thick
overlying this combines with the “slate” to make an excellent mining
roof. In places these beds have been eroded and glacial drift makes the
roof. This condition appears in some strip pits. The floor is light gray
sandy clay which shows little variation and serves well as a mining
bottom as it rarely gives trouble by heaving.

Orner CoarL Beps

In the vicinity of Frederick two coal beds appear which are not
readily referred to the foregoing stratigraphic section.  Only the
uppermost of these i1s mined, as the lower is not known to be more
than 15 inches thick. The upper coal now being worked in Spiller’s
mine in section 4, T. 1 N., R. 1 E,, is about 34 inches thick, without
benches or persistent partings. It shows pyrite and shale lenses with
facings of calcite and pyrite throughout. The 18-foot shale compris-
ing the roof is here overlain by 8 feet of limestone, overlain by 60 feet
of sandstone. This resembles the succession over the Colchester coal
east of Pleasant View.

There is also a lower coal outcropping in the vicinity of. Pleasant
View which is correlated as Worthen’s No. 1. It is so split by shale
partings as to be of no value where sufficiently thick for mining.

SCOTT COUNTY
GENERAL STATEMENT

The “Coal Measures” of Scott County are quite similar to those
of Morgan County to the north and of Greene County to the south,
with the exception that the only beds appearing within the county
boundary belong in the lower, rather than the upper part of the Penn-
sylvanian section (Pl IB).

PronucTrion anp MiNEs
Coal mining is of little consequence, except in the vicinity of
Winchester,  Exeter, and northeast of Alsey. At Alsey an extensive
clay mine makes use of ‘the overlying coal for a part of its supply.
Nine mines producing a total of 5,120 tons were reported by the
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Department of Mines and Minerals in 1923. This was approximately
one-third less than in 1922.

Area underlain by workable coal........ ... o i i, 124 sq. mi.
Average thiCKIesS ...t e e e 24 inches
Amount available originally ........... ... i 280,000,000 tons
Production, year ending June 30, 1923. . ... ... i 5,120 tons
Average annual production, 1919-1923........ . . .. . . il 18,004 tons
Total production recorded. ........cciiiiiii i 547,836 tons

STRATIGRAPIHY
PLEISTOCENE SYSTEM

The loess which caps the uplands of most of the county is thicker
close to the Illinois, where it reaches a maximum of over 40 feet.
The underlying Pleistocene deposits closely resemble those of adjacent
counties. Boulder clay, sand and gravel make up the bulk of the de-
posits, ranging from 20 to 95 feet in thickness. In places, as northeast
of Alsey, these beds lie immediately above the coal, which thus can be
readily extracted by stripping. In the main, however, the Pleistocene
deposits cause little difficulty in coal mining.

PENNSYLVANIAN SYSTEM

The “Coal Measures” underlie only the eastern half of the county, -
the Mississippian limestone outcropping in the creeks along the line
of the bluffs, between Winchester and Alsey. Doubtless much greater
irregularity exists in this line than appears on the map, which is based
on a reconnaissance survey. As a result of this relation to the Mis-
sissippian beds, the “Coal Measures” thin to a feather edge at the
west, while at the east margin they are nearly 175 feet thick. Outcrops
are found along the creeks in the vicinity of Exeter, along Big Sandy
about 2 miles east of Winchester and in sec. 14, T. 13 N, R. 12 W,
northeast of Alsey. Farther west, the Mississippian rocks outcrop
prominently along the creeks. Worthen®® gives the following section
as representative for the county:

Representative Pennsylvanian section for Scott County

Description of strata Thickness Depth

Ft. Ft.

Sandstone and shale................... e 30 ‘ 30
LIMESLOTIE .ottt e 2 32
Bituminous shale (Coal No. 2?).......... P 3 35
Sandstone and shale......... ..o iiiiiiiiiiinniin. - 35 70
Bituminous shale .........vtiiiiit i iiineanins 5 75

2 Worthen, A. H., Geol, Surv. of T1l. Vol. IIT, p. 136, 1868.
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Representative Pennsylvanian section for Scott County—Concluded

Description of strata Thickness Depth

Ft. i

Coal (Exeter NO. 1) .t uir ittt e it eniannnnn 3 78

Clay shale, dark blue....... ... i 3 81

Limestone, dark blue, dense. ... ..o, 4 85

Shale, or “potter’s” clay ...... ..o i 12 97
Sandstone, shaly and conglomeratic with iron ore and

Tocally thin coal ...ttt it 12 109

Limestone, Mississippian

The following section from the vicinity of Alsey is representa-
tive of the Pennsylvanian in the southern part of the county:

Typical Pennsylvanian section for southern part of Scott County

Description of strata Thickness Depth
Ft. In. It In.
Sandstone. .. ..ot e 15 .. 15 ..
Shale, sandy......cooviveiriinineenn 1 6 16 6
Sandstone. .. ....oiiii e .. 10 17 4
Shale, medium gray.............. ..., 1 .. 18 4
Shale, black fissile.............. .. ... 3 .. 21 4
Shale, light gray..................... . 3 21 7
Coal. v e 2 2 23 9
Clay, sandy. .. ..cvviimennnunn . .. i 8 24 5
Interval concealed (probably shale).. 3 27 5
Limestone, brecciated, nodular........ 4 31 5
Clay, light to dark gray (Cheltenham) . 6 ‘ 37 5
Coal, lenticular, with 1 in. shale below. . .. 7 38
Limestone, (Mississippian) | |

The similarity in the two sections above is marked, but the identi-
fication of the Exeter bed, made by Worthen, is probably incorrect.
The presence of the bituminous shale or “slate” over the 36-inch coal,
and of the dense nodular limestone 4 or 5 feet below the coal rather
definitely fixes this as the Colchester or No. 2 coal of southwestern
Illinois. This coal presumably underlies the eastern half of the county,
whereas the thinner coal below is but locally developed and does not
constitiite an appreciable part of the coal of the county.

It does not appear that the base of the “Coal Measures” of this
county is marked by great relief, but the lower portions may be the
_site of deposition of a basal coal corresponding to the No. 1 coal of
Worthen’s type section. The relation of the Exeter coal to that of
the Neelys coal in the extreme western part of Morgan County is
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not clear. According to Worthen, the upper bed at Neelys lies 25
or 30 feet above the Exeter coal. It is there 48 inches thick, but does
not appear to have any extensive development.

STRUCTURE

The beds lie essentially flat over the eastern part of the county,
showing only a moderate dip which does not carry the coal below
workable depths within the county limits.

ExETER CoAL

Coal has been mined only in the vicinity of Exeter, Winchester,
and Alsey, vet the Exeter bed appears to underlie the whole eastern
half of the county. Available data do not show whether it is the same
bed throughout the field, but the general character of the roof and
floor and of the coal itself suggests this.

The bed has an average thickness of 30 inches and is not known
to depart greatly from this amount in any mine. The roof is soap-
stone with black fissile shale above and gray shale over the “slate”.
The floor is gray clay about 2 feet thick underlain by a 3-foot
bed of nodular, brecciated limestone, known as the “sump rock.”

Coar Beps BeErow 1uHE EXETER BED

In several places in the county thin carbonaceous beds lie at or
near the base of the Pennsylvanian strata. These locally may reach
a thickness of about two feet, but because of their lenticular shape
and generally bony character have not been attractive to prospectors,
and therefore cannot be said to be a factor in the coal resources
of the county.

WARREN COUNTY

GENERAL STATEMENT

Warren County lies at the western margin of the Illinois coal
field and includes a small portion of the boundary of the Pennsyl-
vanian beds (Pl. I A). This boundary is mapped approximately, but
numerous well-logs located near the edge of the Pennsylvanian area
indicate a very marked irregularity for this line. As drawn, it lies
west of any of the known coal beds and approximates the margin
of the main area of the “Coal Measures” disregarding the numerous
small outliers of sandstone and shale. The western two-thirds of T.
12 N, R. 3 W., and the northern half of T. 11 N., R. 3 W., are un-
derlain by Mississippian beds only. Elsewhere the Pennsylvanian rocks
underlie the drift in considerable thickness.
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Propucrtion anp Mings

For many years past there have been no shipping mines in War-
ren County, although a considerable amount of coal has been obtained
- from year to year from the country banks. The annual production
has varied greatly but at no time has it been important. In 1923 there
were recorded nine local mines with a total production of but little
more than 10,000 tons. These mines are scattered over the county
from north to south with a majority in the southern two tiers of town-
ships.

Area underlain by workable coal........... .. ... ... .. ... 281 sq. mi.

Average thiCKIESS ..ot e 32 inches

Amount available originally........ ... . i 866,500,000 tons

Production, year ending June 30, 1923.... ... ... ... .. L. 10,312 tons

Average annual production, 1919-1923....... .. ... ... ... .. .. 29,087 tons

Total production recorded...................... e 513,381 tons
STRATIGRAPHY

PLEISTOCENE SYSTEM

The Pleistocene covering of the bed rock in Warren County is ex-
tremely uneven. This is in part due to the surface relief but is mainly
accounted for by the irregularity of the bed rock surface itself. The
greatest thickness recorded is 233 feet, in sec. 5, T. 11 N, R. 3 W.
The drift includes considerable amounts of blue clay with some sand
and gravel. In places buried soil and fragments of wood indicate the
presence of more than one drift sheet.

PENNSYLVANIAN SYSTEM

The Pennsylvanian' beds show thicknesses up to about 200 feet.
These beds are largely sandy shale and shale with subordinate amounts
of sandstone and little or no limestone. Because of the large amount of
drift the outcrops of bed rock are few. In the northern part of the
county they are found in the SE. 74 of T. 12 N, R. 2 W. and in the
NW. 34 of T. 11 N, R. 2 W., about four miles north of Monmouth. In
the southern part of the county, where the stream dissection has pro-
ceeded further, are numerous outcrops along creeks in T. 8 N, R. 2- W,
and T.8 N, R. 1 W, as weltasin T. 9 N, R. 1 W. TFurther informa-
tion on the Pennsylvanian beds is obtained from drill logs which are
fairly well scattered over the county, although somewhat concentrated
in the southern third.

A very large number of shallow borings have been made but these
rarely reveal the bed rock below the drift. On the other hand a large
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number of deeper borings ended at the horizon of the Colchester coal
so that relatively few logs show the thickness and character of the
whole Pennsylvanian section in this county.

The general character of the Pennsylvanian beds is indicated by
the following logs:

Log of boring in T. 8 N., R. 1 W.

Description of strata Thickness Depth

’ Ft. Ft.

Clay, FelIlOW . ov vttt it ittt e 18 18
Clod, DIULE ottt e e e e 2 20
Coal, Colehester . it e e i e 1 21
Slate, dark ...... O 29 50
Limestohe, BTAY ottt v e e 8 58
(@15 R OO 2 60
Coal, Rock Island.....c.ouvrinriiineatenieenannnnennns 3 63
Slate, DlaCK .ottt e s 12 75
Limestone, Burlington ........... .. i, 125 200

Log of boring in T. 10 N., R. 1 W.

Description of strata ‘ Thickness Depth

Irt. In. Ft. ‘ In.
SO0I. e e 1 .. 1
Clay, yellow. ... ...t 17 .. 18
Sand, vellow............ . oo, 10 .. 28
Shale, DIUE. . .. vv e i i ines 16 .. 44
Limestone, white.............. . ... 2 .. 46
Shale, black ... ....ov v 18 .. 64
Sandstone (water)................ .. . 6 .. 70
Rock, black. ... ...t 6 .. 76
Sandstone. . ... s 4 . 80
Limestone. .. ovvvin i 10 .. 90 ..
Coal (Rock Island)........coovvnunn 3 8 93 8

Two beds in the Pennsylvanian section have been used as horizon
markers with fair success although identification of either in drill logs
is open to question. One is the Colchester coal which appears to be
recognizable in the southern part of the county, and the other is the
fusulina limestone overlying a coal which is tentatively correlated with
the Rock Tsland bed. The limestone is positively identified in sec. 15,
T.11 N, R. 2 W.;in secs. 14 and 24, T. 12 N, R. 2 W.; sec. 4, T.
9N, R.3 W.;sec. 9, T.9 N, R. 2 W, and secs. 24, 25, 26, T. 9 N,
R. 1 W. The Colchester coal has been tentatively identified in the
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southern part of the county where contours have been drawn on its
upper surface.

The relation between the Rock Island and the Colchester coal beds
is determined in but few places since both beds are rarely recognized
in any one section. In places where the identification seems accurate,
the upper bed is from 17 to nearly 40 feet above the lower. The inter-
vening rocks are shale or sandy shale except for the clay below the
upper coal and the thin limestone capping the lower.

In places a thin coal is reported lying below the Rock Island bed,
but is nowhere of workable thickness and is therefore not considered
in an estimate of the resources of the county.

In the northeastern part of the county a few logs record the pres-
ence of a coal of workable thickness which appears to lie too high to
be correlated with the Colchester coal and is tentatively classed with
the coals lying above that bed.

STRUCTURE

Little information is available for the determination of the struc-
ture of the Pennsylvanian beds in Warren County. No recognizable
stratum is continuous over the area which is underlain by rocks of this
system nor is it possible to use any combination of two beds to deter-
mine the structure. Earlier work in the area to the south,?® however,
resulted in the drawing of contours on the surface of the Colchester
coal in the southern part of the county.

Examination of available data brings out the point that this bed
shows no marked regional dip. Instead, it appears to be involved in a
series of three upwarps, one of which plunges eastward, and the other
two trend southwestward. The first arching in which a relief of nearly
80 feet is indicated is in the vicinity of Roseville and involves the beds
from near Smithshire on the northwest to the southeastern corner of
the county. A low broad arching is similarly shown near Cameron, but
here the difference in elevation is but 40 feet. Apparently the area of
sharpest folding lies between Gerlaw and Utah, in the northeastern part
of the county, where, although the relief is less than near Roseville,
the inclination is appreciably greater.

Inasmuch as these structures, as outlined, are based on limited
data, and since where information is better the structures are more
complicated, it is probable that these broad features of the structure
are actually modified greatly by unobserved deformations and that a

30 Javage, T. E., and Nebel, M. L., Geology and mineral resources of the
LaHarpe and Good Hope quadrangles: I1l. State Geol. Survey Bull. 43, p. 9, 1921,
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true structural map would exhibit numerous arches, basins, and other
types of structure where present data indicate only smooth gentle
slopes.

CorcuESTER CoAL

The most important coal in the county is that known as the Col-
chester coal. Over a considerable portion of the county this bed has
been reported in mines and drill logs. In many of these places it has
not been positively identified and about half the county is known to be
underlain by it. Ranging from a few inches to about three feet in
thickness, it still shows considerable uniformity and probably averages
about 30 inches in the area mapped as containing workable coal. Be-
cause of its lenticular development it is probable that there are areas
of thin coal within that mapped as one of commercial thickness. The
thick cover of glacial drift may also conceal areas of workable coal
[ying outside the area mapped.

The coal is of fair quality in most places, and although mostly
dull with but few bright bands, it shows no persistent partings of shale
or bone. Facings of calcite and gypsum are common, as are small
lenses and balls of pyrite. The roof is usually “soapstone”, a light gray,
rather massive shale which is sandy toward the top and in places
grades laterally into sandstone. Above the shale is commonly a foot
or more of fissile black shale, known as “slate” by the miners and which
locally carries calcareous or pyritic nodules. The floor is uniformly
gray plastic clay several feet thick.

OrueERr CoaL Beps

Because of its greater thickness and generally superior quality the
Rock Island coal has been worked more than the Colchester bed. It is
much less widely developed, however, and hence can not be consid-
ered as important a resource. It is known in two parts of the county,
one northeast of Monmouth where it is about 42 inches thick and the
other along the southeastern margin in which it is somewhat thinner.

The coal is relatively soft, and notably laminated with prominent
bright and dull bands. A bony or shale parting near the middle is
usually present, and the lower bench is softer than the top. Facings
of calcite, gypsum and pyrite are common so that the ash and sulphur
content are generally high. The roof is good, comprising a cap lime-
stone with a foot or two of black fissile shale between it and the coal
in places. The floor is sandy, either sandstone or sandy -shale,
which is in places overlain by a few inches of carbonaceous shale called

“false bottom.” ‘
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A third area of workable coal has been mapped in Warren County
in the extreme northeastern part where little mining or testing has
been done. The data from adjoining parts of Knox and Mercer coun-
ties, however, strongly suggest the presence of a bed of coal of work-
able thickness east of Alexis. This bed, which seems to lie above the
horizon of the Colchester coal, is estimated to be about 30 inches thick,
but so little is known of its extent or character that its value as a
resource can easily be overestimated.

WHITESIDE COUNTY
GENERAL STATEMENT

Whiteside County lies along the north margin of the Illinois coal
basin, and includes only a few small patches of rock of Pennsylvanian
age (PL. I A). These are not known to contain any coal; hence there
are no mines or prospect pits within the county boundaries.

STRATIGRAPHY
PENNSYLVANIAN SYSTEM

The presence of Pennsylvanian rocks is known from outcrops,
quarries, and borings. These show that the distribution of the beds is
irregular, but the precise area underlain by them is not known. The
section known comprises sandstone with thin interbedded shale. Fair
exposures are found in the old quarries at Unionville and also about
five miles southwest in secs. 19 and 20, T. 21 N., R. 4 E. Not more
than 12 feet i1s exposed in any place, and while the rocks show some
variation in bedding, it is nearly uniform in character. It is white
sandstone of essentially clean quartz, iron stained on weathered sur-
faces, and not well cemented. It contains impressions of plant stems,
and appears to have been deposited in fresh water or shore phase of
the sea. Irom the relation in elevation. between the Unionville quarry
and the outcrop of Niagaran (?) limestone one mile east, and the
abseuce of evidence of inclination of the sandstone bed, it appears prob-
able that the Pennsylvanian rocks occupy depressions in the old lime-
stone surface of pre-Pennsylvanian time. In this case they presumably
are erosion remnants of a more widespread formation laid down near
the margin of the area of Pennsylvanian deposition. The stratigraphic
position of these sandstones is not clear. There is no available evidence
suggesting whether they were deposited in early or late Pennsylvanian
time. If a late overlap of Pennsylvanian phase occurred in Henry and
Rock Island counties, it is logical to assume that these beds belong to
that time.
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SUMMARY OF COAL RESOURCES

TFor convenience of reference the tabulated matter presented in
Table 4 has been repeated in part in the reports for each county. All
available data have been utilized in the estimation of the coal resources,
but it is obvious that such estimates must be approximate. The
area underlain by workable coal was measured by planimeter from a
base map on which the coal fields were plotted. Where two beds un-
derlie the same field, the smaller area is not included in the total area
for the county, although it is included in the estimate of total available
tonnage. The average thickness of the coal beds in different parts
of each county were combined with reference to the areas involved
in each in arriving at an average thickness for each county.

Production figures have been taken from the reports of the De-
partment of Mines and Minerals, which contain the most nearly accur-
ate record of statewide production. Recognized inaccuracies appear
here also, particularly in the decades preceding 1900, but these are
mainly of omission and correction of them would serve to slightly
increase the estimated production.

On the commonly accepted assumption that nearly as much coal
has been rendered unfit for mining as has been mined, an idea of the
present available tonnage is obtained by subtracting from the estimated
originally available tonnage about 1.8 times the recorded total produc-
tion.

Because of the overlapping of the adjoining districts the inclusion
of certain counties in the figures for District IIT has necessarily been
arbitrary. Thus in the case of Bureau County, so small a part of the
whole county is included in the district that figures for area and pro-
duction are not significant, and are omitted. Similarly for Fulton,
Jersey, Knox, Madison and Mason counties the figures for production
are not presented because of the impossibility of separating the small
tonnage properly to be credited to the coals of District TII from that
for the whole county. FEstimates of area of workable coal, average
thickness, and original tonnage for these counties are, however, includ-
ed, except that no attempt has been made to include the area underlain
by the lower coals where the upper coals are of importance.
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TABLE 4.—Summary of coal resources in District III

\! Area. of Average Original I Production
County workable | oo tonnage [
coal [ 18811923 | 1923
Sq. mi. Inches Tons Tons

Adams....... 369 24P 838,720,000 464 ...
Brown........ 182 24 412,820,000 26,489 150
Calhoun...... 8 24 17,900,000 96,087 |-« vvvnn..
Cass.......... 265 36 897,000,000 182,609 9,014
Fulton®....... F O [ A P P
Greene........ 204 24 461,000,000 407,006 8,811
Hancock...... 7 30 19,270,000 243,473 9,313
Henderson®. .. 22 29° 59,580,000 | ... ... .. ... 0 cceee.n.
Henry........ ‘ 307 437 1,247,530,000 4,754,791 | 58,074
Jersey®. ...... 11 24 24,600,000 |, ..o e o
Knox®........ 517 36v 1,727,000,000 |........... loveennn
Madison®. .. ... 29 24 65,750,000 |........... S
McDonough. .. 267 24 604,700,000 2,204,138 1 39,275
Mercer. ....... 127 340 412,130,000 | 13,689,352 400
Morgan....... 533 27b 1,340,500,000 83,219 | 25,964
Pike*......... 85 24 193,000,000 | ...
Rock Island. .. 63 290 171,760,000 3,098,876 | 63,035
Schuyler...... 202 28> 538,100,000 598,927 25,636
Scott......... 124 24 280,000,000 547,836 5,120
Warren. ...... 281 320 866,500,000 513,381 | 10,312
Whiteside.....| ..... 1 oo e

Total..... 3,603 ... 10,177,860,000 | 26,446,648 | 255,104

» Statistics not available.
b Figure obtained by calculation involving areas of different beds.
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