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GEOLOGY AND MINERAL RESOURCES OF THE PEORIA
QUADRANGLE, TLLINOIS.

By J. A. UppEN.

INTRODUCTION.

The Peoria quadrangle, an area of about 225 square miles, is in-
cluded between parallels 40° 30’ and 40° 45’ north latitude, and
meridians 89° 30’ and 89° 45’ west longitude. Peoria is in the north
half of the quadrangle and Pekin in the south half. Tllinois River
traverses the area diagonally from northeast to southwest.

Near the edge of the uplands, on both sides of the river, there are
several coal mines, whose product is partly consumed by industries
in Peoria and Pekin and partly by the general coal market. Two
workable e¢oal beds outcrop in several places in the quadrangle, and
coal has been mined in the region ever since the first arrival of settlers.
The comparative cheapness of fuel was one of the features which
gave an early impetus to the growth of Peoria.

Plates I and II (in pocket) show respectively the areal and economic
geology of the quadrangle.

TOPOGRAPHY.

The surface of most of the Peoria quadrangle consists of plains,
which form the uplands on both sides of Illinois River.

WEST UPLAND.

The upland on the west side of the river is divided by the valley
of Kickapoo Creek into two parts. The northeast part consists in
the main of a morainic belt, which, along the valley of Illinois River
north of the city of Peoria, terminates in abrupt bluffs nearly 300
feet high. For a mile west of this bluff the upland is dissected by a -
number of deep ravines, and back of these it attains an elevation of
740 feet above the level of the sea, or about 300 feet above Illinois
River. The descent of the surface of the morainic upland is com-
paratively rapid from the north border of the quadrangle south-
ward for a distance of nearly 2 miles, nearly to the southern boundary

7



8 , THE PEORIA QUADRANGLE, ILLINOIS.

of Richwoods Township. Southward from that line to the bluff
which terminates the upland the plain is very smooth and flat.
The south slope of the moraine is drained chiefly by the creeks known
as Dry Run and Big Hollow.

The southern border of this upland is a long, straight bluff, which
runs through Peoria as far as Kickapoo Creek and which has an
average height near the north end of 100 feet, but is about half this
height west of Peoria.

The bluffs on the east side of Kickapoo Creek are very much dis-
sected and present several turns, which are evidently due to meanders
. of the stream. The bluffs rise abruptly in height from south to
north, measuring about 100 feet opposite the south end of Peoria
and 160 feet at the east end of Kickapoo Township, Peoria County.
It is worthy of note that the long bluff which borders Peoria on the
west is only slightly affected by erosion. In this respect it differs
greatly from the bluffs on the north side of Kickapoo Creek and
west of Big Hollow. These bluffs consist of cusps which extend
southward from an.upland that seems to have been eroded more by
the tributaries than by the stream itself. Most of this bluff line lies
outside of the area of the Wisconsin drift.

The upland southwest of Kickapoo Creek and west of Illinois
River presents, in the main, a level surface, which rises to & maximum
elevation of 720 feet in the S. { sec. 32, Kickapoo Township, and in
the N. % sec. 5, Limestone Township. From these points it gradually
decreases in elevation toward the south. The average height of
the upland prairie in Hollis Township north of Mapleton is 610 feet,
making an average gradient southward of 11 feet per mile.

The north end of this upland, which borders the valley of Kickapoo
Creek, terminates in a low bluff that is less than 80 feet high, except
at a point south of Edwards, where it rises to 120 feet. South of
this bluff, for a distance of 2 miles, the general level of the surface '
rises nearly 100 feet to the mile. Just west of Pottstown a low
swale in the upland extends westward across the center of the W. %
sec. 35, Kickapoo Township, and the northeast part of sec. 34, and
to the center of the S. 4 sec. 26 in the same township. Remnants of
a slight ridge bordering this swale on the north appear in the N. }
sec. 35, in the S, 4 sec. 27, and in the central part of sec. 26. This
suggests the presence, at some earlier time, of a temporary drainage
. line which is now partly buried.

The southern slope of the upland west of Illinois River and south
of Kickapoo Creek is dissected by the east and the west branches of
Lamarsh Creek. Both of these streams have flood plains which
average 100 yards in width in the northern part of their course, but
in places measure a quarter of a mile from bluff to bluff, as in Hollis
Township. In sec. 15 of this township the upland presents a well-



TOPOGRAPHY, 9

matured stage of topography, which indicates that the drift is thin
and does not wholly conceal the preglacial land forms. The west
bluff of Illinois River below Bartonville is not so steep nor so high
as the bluff north of Peoria, and the belt of upland immediately
beyond it is not so much dissected. Evidence of settling by slow
creep and by landslides appears at many places in these bluffs.

EAST UPLAND.

The upland east of Illinois River is nearly 100 feet higher at the
north end than it is at the south end of the quadrangle. The line that
separates the upper from the lower plain extends southward from the
bluffs of Illinois River at a point near the south line of sec. 17, Grove-
land Township, through secs. 18, 20, 29, and 32, Groveland Township,
and secs. 5, 8, 17, 20, and 29, Elm Grove Township. East of this line
the upland rises for a mile and a half at a rate of 100 to 200 feet per
mile. The line of bluffs on the east side of Illinois River valley in
Fondulac Township, Tazewell County, has an average height of 200
feet, and this height holds as far as a mile south of Wesley. South of
this point the bluff recedes from the river and decreases in height to
less than 100 feet near the south line of the quadrangle. All the
ravines and gullies in the higher upland on the east side of the river
have steep slopes, which indicate their recent origin. The flat
upland terminates abruptly at the edges of the ravines, and this fea-
ture may be regarded as the chief difference in the appearance of the
topography in the two areas, for on the lower plain the slopes which
lead down into the streams in many places merge imperceptibly
with the sloping margin of the upland itself. Another distinction
between the topography of the two plains is the presence in the
higher plain of gentle undulations that form either shallow depres-
sions or slight elevations. Few of the elevations measure more than
20 feet in height. These undulations are especially noticeable on the
principal divide of this upland, in an area extending from a point 2
miles north of Groveland to a point a mile southeast of Hawley.

ALLUVIAL PLAINS.

The average width of the valley of Illinois River is about 3 miles,
but it varies from 14 miles north of Peoria to 6 miles below Mapleton
and Hawley. This apparent difference in the effectiveness of the
erosive work of the river is clearly due to variations in the height of
the upland and to difference in the resistance of the eroded material.
North of Peoria, where the width of the valley is least, the upland is
- highest, and hence sapping of the bluffs has been slow, owing to the
great amount of material which the stream has been obliged to move.
The valley at this point crosses the crest of the terminal moraine of the
Wisconsin drift. As no bedrock appears on either side of the valley
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at this place, it is reasonably certain that the work has not been so
much impeded by the greater resistance of the rock material as by its
greater depth.

From this point down to the mouth of Farm Creek the height of the
uplands gradually decreases and the width of the valley increases to
nearly 3 miles, at the mouth of Kickapoo Creek. A little more than a
mile south of this point the valley is only 2 miles wide. This contrac-
tion is clearly due to the presence of the less readily yielding indurated
rocks of the coal measures, which appear here in the base of the bluffs
on both sides of the river. South of this place the work of the river
appears to have been favored both by the absence of indurated strata
and by a decrease in the height of the land. The result is a gradual
expansion in the width of the valley to about 7 miles at the south
line of the quadrangle.

The effect of difference in resistance of eroded rock materlal is
strikingly illustrated in the development of the bottoms of Kicka-
poo Creek. For 2 miles above Bartonville the valley of the creek
varies in width from 200 to 400 yards. Throughout this distance
the stream has cut into the coal measures, which rise in bluffs 50
to 100 feet on both sides of the creek. Above this point the valley
has an average width of fully half a mile, except at Pottstown, where
the indurated rocks again appear. The west bluff of the creck coin-
cides with what must have been the east border of a preglacial upland,
and this bluff line presents few flexures. The east bluff, on the other
hand, runs in curves, which apparently correspond to earlier meanders
of the stream. One of these curves includes the Horseshoe Bottom.
The materials which have been carried away from this sideof the .
stream consist largely of loose gravel and sand. At Pottstown bed-
rock appears on both sides of the present channel of the creek. For
most of the distance from the mouth of Big Hollow to Edwards sta-
tion the drift extends below the present level of the bottom and con-
sequently very little cutting in bedrock has been done by the present
stream. i

The bottoms of the two Lamarsh creeks also exhibit features due to
differences in resistance to erosion, for in places where they cross
resistant strata of sandstone their valleys are slightly more contracted
than where the bedrock is soft shale or where it consists of drift. The
bottoms vary in width from 200 yards to a quarter of a mile. The
valley of Farm Creek likewise shows results due to such differences.
It has been cut across a low bench of bedrock at the line of the river

- bluffs in East Peoria, but east of this place bedrock does not appear
in the valley, and from Farmdale to within half a mile of the river
bluffs the valley has an average width of half a mile, and for the dis-
tance between this point and the river valley it approximates in
width one-third of a mile.
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TERRACES.

The present flood plain of Illinois River is bordered by several ter-
races, which are the remnants of older flood plains. The highest of
these terraces has a general elevation of about 530 feet above sea level
in the northern part of the quadrangle, and about 520 feet in the
southern part. Thisis about 90 feet above the level of the river. The
original surfaces of these terraces have to some extent suffered erosion
by small streams and in some places have been modified by the action
of the wind, but evidently they were uneven when first made. The
largest tract of this terrace extends from Lick Creek to the southern
border of the quadrangle, with a width of 4 miles. This terrace con-
tains several undrained basins, the largest being Meyers Lake, a mile
south of Pekin. It also shows,some low swells or ridges. Peoria is
built on a terrace at the same level, which follows the west side of the
river for nearly 5 miles, with a width of about 1 mile at the south end
of the city and less than half a mile at the north end. Smaller terrace
remnants at the same level occur below the bluffs north of Tenmile
Creek, in the northeast part of the quadrangle; also east of Grove
station, and between Grove station and Lick Creek, in Tazewell
County. Thére are also some built terraces in the lower parts of the
valleys of the two Lamarsh creeks, in the upper part of the valley of
Kickapoo Creek, and in the valley of Farm Creek, which probably rep-
resent the same age. Another terrace, which is about 30 feet lower
than the one just described, occurs in the Illinois River valley from
Pekin southward, and also in the southern part of Peoria. In Spring
Lake Township its surface is marked by numerous hills, the highest
points of which extend up nearly to the elevation of the higher ter-
race, and it is probable that these hills represent unreduced parts of

the old terrace.
ALLUVIAL FANS.

The gradient of Illinois River is very low and its power of trans-
porting rock waste is correspondingly small. It is perhaps a question
whether the river is not at the present time building up its alluvial
plain rather than deepening its valley. At any rate, it is evident that
the débris which is being delivered by the tributaries entering the
river in this region is more than the river is able to carry away.
Accordingly, at the mouth of each of the creeks there are accumula-
tions which rise in the form of alluvial fans. The highest point of
each of these fans is near the place where the tributary stream leaves
the upland. The most conspicuous and symmetrical fan is the one
which is formed by Farm Creek and on which the town of East Peoria
is built. The fan has been built so rapidly that it has partly dammed
the channel of the river, pushing it over to the west and causing the
water to accumulate on the north side of the fan in a wide expanse
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known as Peoria Lake. The building of this fan is no doubt due to
the fact that Farm Creek is eroding a region covered by soft material,
which lies high and is very easily eroded. The fan of Tenmile Creek
is likewise nearly symmetrical and clearly encroaches on the channel
of the river, for this has a width of nearly a mile at the north edge of
the quadrangle and rapidly narrows to less than a quarter of a mile
opposite the mouth of this creek. It appears that the river has some-
what modified the shape of the fan by carrying the débris downstream
and thus lengthening it in that direction. This modifying influence
of the main stream also appears in the fans south of Bartonville and
west of the mouth of the Lamarsh creeks. Its effectiveness is en-
hanced in the last-mentioned locality by the fact that the streams
from the Illinoian upland carry a relatively small load. Although
Kickapoo Creek is much larger than Farm Creek the only trace of a
fan in its course occurs south of the point where it leaves the bluffs.
In the same way material carried by the Lamarsh creeks has merely
been sufficient to leave a trail down the valley under the bluffs. The
deposits on both of these creeks are evidently mingled with talus from
the bluffs. :
STRATIGRAPHY.

DEEP-WELL RECORDS.

The lowest strata exposed in this quadrangle are some layers of
sandstone which lie about 20 feet below the bottom of the main coal
bed of the region. Knowledge of the formations below this comes
exclusively from the records of coal-mine shafts and drill holes. All
available records of this kind have been collected. Examination of
the logs that have been kept most accurately shows a close corre-
spondence among them, although they have been made by different
drillers and at different times. The formations known only from
underground explorations will be described before the surface strata
are considered, the data obtained at first hand from drillers and well
owners being presented first. (See PI. I11.)

Logs of deep wells in the Peoria guadrangle.

1. Illinois Asylum for Incurable Insane.!

Location: About 500 feet north of southeast corner of sec. 26, T. 8 N., R. 7 E. Eleva-
tion of curb (aneroid): 605 feet above sea level. Made by J. P. Miller & Co., 1903. Cas-
ing: 12-inch pipe, 60 feet 9 inches; 10§-inch pipe, 421 feet 6 inches; galvanized pipe,
1,350 feet 6 inches.  Original hole from 885 feet to 1,350 feet, was 875 inches. This was
afterwards reamed to 104 inches.

1 Log furnished by the superintendent of the asylum.
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DEEP-WELL RECORDS.

Pleistocene:

Loam, drift.. ... ... .. ..

Pennsylvanian (382 feet):

Mlssmmpplzm (not including Kinderhook):

Lime rock ..o i
Devonian and lower Carbomferous (including Kinderhook):

Silurian (Niagara):

Limerock......oooveooa ... e

Ordovician:
“Cincinnati ’—

“Galena-Trenton” . ... ... ... ... ..ot

St. Peter—

Sandstone. . ... .. .. .. ...

2. Acme Harvester Co. well.?

Ft.

17

90

262

228

235

L~

—
N =

Tocation: Bartonville, south of Peoria. Elevation: 460 feet above sea level (esti-

mate from topographic map).
Pleistocene (36 feet):

Pennsylvanian (281 feet 4 inches):

Sandstone. ...t
Sandstone, argillaceous, with hard bands...............
Soapstone. ... ... i
Tronband......ooooooi o
Shale,dark.... ...
Tronband. .. ...oo o

Fireclay. .. ... i
S0apPStONe. « ..t
Sandstone, hard, gray (“‘grit”).... ... ... ... ...

Coal. ?

Fire clay. ..o e
Sandstone, hard, gray............. . oL
Soapstone, dirty. ... .o

in.

.
11
11

1 The meager descriptions and the lack of correspondence of this section, and especially of this bed, with
the other records, suggests that this log is perhaps in part given from memory. The greater thickness of
thislimestone, which certainly is in part the Burlington, may otherwise be partly due to individual inter-
pretation by the drillers. The logs of two of the other wells indicate that the Kinderhook is a harder rock

than the shale below, and it may perhaps be included in the ‘‘lime rock > measuring 228 feet 7 inches.

2 From C. W. Hicks, well driller.

3This hole was drilled for prospecting and the thickness of the coal beds was not obtainable, being

regarded as information of a confidential nature.

- -
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Pennsylvanian—Continued. ¥t. in.
Sandstone........ ... iiiiiiiiiiiiai il 7
Shale, almost black. ........ et e 11

Fireclay..................... e e 4
Shale, dark, with sulphur or spar bands................... 15
Sandstone with soft bands................ e 8
Coal.!
Fireclay.... ..o 1 4
Argillaceous rock, changing from black to white........... 14
Sandstone with soft partings........... .. .. .. ... il 21
Coal.!
Argillaceous rock (2)-cuueemeiia i 69(?)
Coal (?) '
(0] T G 1
Mississippian (not including Kinderhook) 73 feet:
Limestone (easy drilling)........ ... ..o L. 47
(6] 1T o 2
. LimMestone. .. v et e e 4
Chert. e ool 5
Limestone... ... ... i 2
L8] 4T3 7
Porous yellowish rock... ... L. 6
Total. ... et 390 4
) 3. Well of Sulphur Water House Bathing Co.2
Pleistocene (87 feet): Feet.
ST 2
Sand, yellow. ..oom e 10
Gravel with bowlders..... e 75.
Pennsylvanian (240 feet):
Clay, blue. ...t 66
Shale, dark...........coiiiiL. R e 25
Shale, blue......cceeeeaiiil i 48
Limestone.. ... ...l 3
Limestone, light colored, soft. ............................... 19
Sandstone, gray......ocooeii 46
Soapstone, hard............ ...l 8
Shale. .. ... e 25
Mississippian (not including Kinderhook) 150 feet:
Limestone. . ... ... .o 25
Limestone, blue, porous......... ... ... ... ... e 13
Limestone, “fint”........oooooiiiiiii i DU 3
Limestone, honeycombed.......... ... . ... i 1
Limestone, “Aint”. ... ..o i 7
Limestone, porous........... ... il 15
Limestone, sandy........... ... i e 20
Limestone, blue.................. e ~-. 065
Devonian and lower Carboniferous (including Kinderhook) 297 feet:
Shale, blue...oueeen i 55
Limestone, blue........ ... i 2
Shale, blue..... ... 194
Limestone, blue (Devonian ?)............ .. ... ... ... ... .. 46

1 This hole was drilled for prospecting, and the thickness of the coal beds was not obtainable, being

1egarded as information of a confidential nature.
2 Log furnished by the proprietorss

e ey, .-
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Silurian (Niagara), 103 feet: Feet.
Sandstone, White...coeeeeriniiiaiiiiiiiiiieiiiaieerenennannn 3
Limestone, blue, interstratified by streaks of shale.......... ... 100

177 Y 877

4. Vorls well (also called Bailey’s well).!

Location: East Peoria, on bottom land east of the Toledo, Peoria & Western Rail-
way, and north of the river bluff, about one-tenth mile east of the center of the west
line of sec. 32, T. 26 N., R. 4 W., Tazewell County. Drilled in 1860. Elevation of
curb: 455 feet above sea level (estimate from topographic map).

Pleistocene (28 feet): Feet.
Alluvial soil of river bottom.......... ... ... ... il 4
Sand. .. 4
Gravel (bowlder drift)... ... . .. ... . ... .. .iilLl 20

Pennsylvanian (289 feet):

Clay, shale. ... ..o o 59
Slate, bituminous. ... o.o.ooo i 3
Fire Clay. o ove e 15
Clay shale.... ..o oo 15
(6771 RN e e e, 4
Clay shale...ooooooi e 34
Shale, sandy and argillaceous (very hard)..................... 34
Sandstone. . ... ... 4
Limestone, nodular, argillaceous. ....................... ie... 6
Sandstone, compact, fine grained................. ... 5
Shale, hard, dark blue, sandy............... ... .. ... 25
L0707 A 3
Shale, sandy, argillaceous................ . ... .oiiLL 25

Shale, bituminous, with bands of limestone.................... 57
Mississippian (not including Kinderhook) 77 feet:

Cherty TOCK. . i ittt 44

Hard siliceous rock, mainly chert (possibly chert and limestone
TOEKEA) et 33
Sandstone, fine grained................. ool 65
77 459

Silurian (Niagara):
Limestone, gray, porous at 774 feet.

5. Well in Glen Oak Park, Peoria.?

Location: Glen Oak Park. ZElevation (aneroid): 534 feet above sea level.

Pleistocene: TFect.
Drift, gravel and clay. ......... ... ... . ... 150

Pennsylvanian (250 feet):
Shale, mostly...... ...l 130
Sandstone........ ... e, 20
Shale, mostly....... ... .. .. .. .l e 80
Shale, with coal. .. .. ... .. . . ... 10
Shale, black, micaceous......... ... 10

L Log from Worthen’s Geol. Survey, Illinois, vol. 4, p. 180. Notes from Peoria Transcript for Apr. 25,
1864, on this well: (a) At 120 feet below surface, a 4-foot bed of coal. (b) At 235 feet, 3-foot bed of coal.

2 Log from samples kept in a glass tube in the office of the secretary of the City Park Commissioners.
The borings were examined by the author.
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Mississippian (not including Kinderhook), 125 feet: Feet.
Limestone, with chert and green shale....................... 30
Limestone, with some chert... .. e 50
Limestone, crystalline, with crinoid stems................... 45

Devonian and lower Carboniferous (including Kinderhook), 280

feet: ‘
Shale, greenish, with sponge spicules and chert............. 65
Shale, gray......... e e 60
Shale, gray, pyritiferous and with Sporangites huronensis.... 70
Limestone. .. .ot e 85

Silurian (Niagara), 235 feet: ‘

Limestone, dolomitic, with some chert..................... 100
Limestone, dolomitic, porous in lower part................... 135
Total. e e 1,040

6. Central Park well.!

Location: Corner Madison Street and Abingdon Avenue. 'Depth: 925 feet. Ele-
vation: 476 feet above sea level (estimate from topographic map). Drilled in 1875.

Pleistocene (29 feet): Feet.
Loam....coovevuaaiaio.s e 6
L) 3
Gravel. . ..o 12
Quicksand........... ... i -8
Pennsylvanian (341 feet):
C0al . i ... 4
Shale (“Blue clay’”). . ..o 26
Rock (“Coral rock’’) (sandstone?).......... e 30
Soapstone, soft. ... ... 6
Rock (“ Coral rock’’) (sandstone?)............ e 45
Soapstone, soft gray........ ... oo 19
Shale, blue. ..o oo e 17
Soapstone. .. .........o.ooillL e 194
Mississippian (not including Kinderhook), 94 feet:
Slate. e 5
Limestone, blue. coeeenns o r e e 18
Sandstone, brown. . ......oii i 6
Limestone, hard, blue......... ... ... . ... . 65
Devonian and lower Carboniferous (including Kinderhook), 287 feet:
Hard (?) (record illegible, possibly Burlington limestone)...... 45
Slate, blue. ..o e 14
Shale, soft........ o e 200
QLA e e e e 6
Limestone (Devonian?).......cooevuininiiiioiaiainiannenan.. 22
Silurian (Niagara), 164 feet:
Limestone, blue........ oo 52
Sandstone, brown.................. At 76
Limestone, POrOUS. « ... ceruruere ettt caaaenns 36
7 ) 915

1 Log from an old record in possession of present owner of the-ground. The record is in part illegible,

P T
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7. Peoria Mineral Co. well. !

Location: Hart Lee farm, under the bluff in the NW. } sec. 22, T. 26 N., R 4 W.
Elevation of curb: 475 feet above sea level (estimate from topographic map).

Pleistocene (101 {feet): Feet.
Loam. . .. 4
Sand and gravel................. ... e .97

Pennsylvanian (289 feet):

Clay, blue............ e 40
Limestone, black......... . .. ... ... ... 6
- Coalandslate.........ooooooiiiiii i e 4
Clay, blue (shale)........o.... i .. 50
Coaland slate..... ... 20
S0Pt Ome. . . e 55
Slate. e 104
Sandstone, Gray. .. .....ovroeiin i i 10

Mississippian (not including Kinderhook), 96 feet: .

Slate (Pennsylvanian?)..........c......... s 5
Limestone, White. .. ......ooviiiiiin i, 10
Limestone, Porous. . .. ..ooouoiet i 81

Devonian and lower Carboniferous (including Kinderhook), 351

feet:
Slate. .o 213
Limestone, gray, with zinc............. e 85
Shale, white, with zinc...........ocooviiiieii ... 10
Limestone, white, porous.....................o. ... 43

Silurian (Niagara), 263 feet):

Limestone, flinty......ooor e oien i 43
Limestone, white. .. ... ... ... . L. 21
Limestone, porous.......... D 39
Limestone, white, porous, and quartz. .. ................... 80
Limestone, gray........ccoceeieian... e 80
Ordovician:
“Cincinnati’’ (198 feet):
5] 8 85
Limestone, black... ... .. .. ... 6
LAt o e 59
Limestone, black.....coueeieiiini i 10
Slate. ..o 38
“Galena-Trenton”’ (199 feet):
Limestone.............. s 20
Sandstone....... ... i 23
Sandstone, Coarse........oeueeriiinii i 26
) S 130
Total. . s 1,497

8. Carter's well,

Location: At foot of bluff in Carter’s brickyard in East Peoria, Tazewell County.
Elevation of curb, 465 feet above sea level (map estimate). Depth, about 370 feet.
Coal (4 inches) at 302 feet, and another coal about 50 feet above this one. Section
much like that of the Acme Harvester Co. well.

1 Log from record furnished by the company drilling the well.

20445°—Bull. 506—12——2
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" 9. Colean factory well.

Location: On bottom land, near northeast corner of sec. 31, T. 26 N., R. 4 W., Taze-
well County. Elevation of curb, 453 feet above sea level. Depth, 320 feet.

The drift is 90 feet deep. The Pennsylvanian shale is noted as having more ‘“spar”
and calcareous concretions than at other points, and the coal is less pure, as if somewhat
brokenup. Atabout310 feet there is considerable white chert (Burlington limestone).
Coal observed at 190 feet below surface.

10. O’Brian well.

Location: One-third mile west of the northeast corner of sec. 14, T. 25 N., R4 W, |

Tazewell County. Elevation of curb, 738 feet above sea level (map estimate).
Depth, 1,442 feet. Drilled in the summer of 1876. Water obtained from a porous
rock called “Trenton rock” by the drillers, in the lowest 50 feet of the boring. Flint
was reported by the drillers at 1,200 feet below the surface.

11. Pekin City well,1
Location: One-fourth mile south of the crossing of the Chicago & Alton Railroad

and the Atchison, Topeka & Santa Fe Railway in the east part of Pekin, Tazewell
County. Elevation of curb, 630 feet above sea level (map estimate). Depth, 900 feet.

Pleistocene: Feet.
Sandand gravel...... ... ... . il 120
Pennsylvanian: '
Soapstone and slate. ......... ... .. ..l 180
Coal..ooveieeeiiaa... b ?
Mississippian, Devonian, and Silurian (650 feet)
. Limestone, white. . ... . ... . ... ... ... ..., 500 (?)
Stone, porous (very porous at 950 feet below surface)..... .. 190
Total. ... i 990
UNEXPOSED STRATA.
INTRODUCTION.

From the preceding notes and from what is known of the geology
of the northern part of the State the formations underlying Peoria are
readily identified down to the bottom of the deepest well. The author
had an opportunity to examine the drillings of the Glen Oak Park
well and found Sporangites huronensis in the lower part of the shale,
the part intervening between the Burlington and Devonian hmestones
and this shale can now with greater assurance than before be referred
to the Upper Devonian. The evidence on which such reference has
heretofore been made for the wells on Illinois River is that of strati-
graphic position only. On similar evidence the upper part of this
bed of shale has been regarded as equivalent to the clay underlying
the Burlington limestone on Mississippi River. This conclusion has
also been verified by finding, in drillings from the Glen Oak Park well,
sponge spicules which are known also from this clay on the Mississippi.
Except this shale and the Burlington limestone above it the entire
section for the Peoria wells can be traced to the respective outcrops
farther north as shown in the records of other borings. Much of the

Devonian and all of the Mississippian were cut away by erosion before -

the Pennsylvanian was laid down over the northern territory.

1 Log from memory, by Thomas Cooper.

[T e ad
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In the account which follows, the different formations are given
in the order of their stratigraphic succession, begmnmg with the
oldest. (See fig. 1.)

Vertical scale
Feet A
1900 - Drift (alluvium, loess, bowlder clay), 20 to 300 feet.
z Unconformity.
< L
1800 - £
u
<
17004 2
[< S Shale, sandstone, limestone, and beds of coal. The upper part is ex-
z ? posed but the’ loyer part is known only from explorations. 300 to
4 g 500 fee
1600 z
<
E
1500 8 | >
n}
Lz
1400 - § w | Unconformity.
5 Burlington lime-tone (white, chert-bearing) with variable beds above it
1300 U, 3 which may belong to some later Mississippian formation, 94 to 150 feet.
T
o
1200 - g,'l '
D Kinderhook shale (greenish gray and dark) inctuding some black Devo-
) z10 nian shale, 200 feet.
1100 2|z
§
T T I
10004 & e v s rLimestone, 80 feet.
8 LT AT L Unconformity ?
T ]T[ I T I T 1
900_5 I .
Z) "[r: r: T : T : , Niagara limestone (1nagnesian, in places cherty and ssndy ?), 235 to 263
=] feet.
800 4 < o ’
) T T 1
T T T T
LI 1
. 1 I T I
700 +
600 | ( “Cincinnati’’ shale, with two bands of limestonse, 198 feet.
500
' z
g e e
40040 o
] SJ o : T ;1 :: ¢ Galena-Trenton” limestone (magnesian, with some sand (?) above),
4] I D 315 feet.
800 x . s
° e
200 ==
100 St. Peter sandstone, 199 feet.
0

FIGURE 1.—General section of rocks in the Peoria quadrangle.

ORDOVICIAN SYSTEM.

St. Peter sandstone.—The lowest formation explored in deep well
drilling is the St. Peter sandstone. This was penetrated for 199 feet
in a well at the Illinois Asylum for Incurable Insane at Bartonville.
The drillers report the rock merely as St. Peter sandstone. This
identification is doubtless correct, for the St. Peter sandstone under-
lies the ‘‘Galena-Trenton” limestone, which has been explored by
two other wells.
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“Galena-Trenton”’ limestone—The log of the Insane Asylum well
reports 315 feét of ‘“Trenton rock’” immediately above the St. Peter
sandstone. The log of the well of the Peoria Mineral Co. gives a more
descriptive account of this part of the section and shows something
unusual in the strata. Under the uppermost 20 feet, which is lime-
stone, there are 23 feet of sandstone and below this 26 feet of a
‘““coarse sandstone.” The lowest 130 feet are reported as ‘‘Trenton
limestone.” This boring no doubt penetrated the Galena limestone,
which in the northern part of the State is free from sandstone, the
‘““sand” and ‘‘coarse sand’’ reparted in this place being probably
cavern fillings. This is all the more likely as other evidence ! indi-
cates an unconformity between the ‘‘Galena-Trenton” limestone and
the overlying ‘‘Cincinnati”’ shale in the region west of the Cincinnati
anticline. The combined thickness of the strata which it seems cor-
rect to refer to as the ‘‘Galena-Trenton’” limestone in this log measures
199 feet. The O’Brian well, on the east side of the river, is reported
to have penetrated about 50 feet of this rock. The limestone is said
to be porous and water bearing in this well also.

“Cincinnati”’ shale—Three wells have penetrated this formation.
The record of the Asylum well shows 200 feet of shale. The Peoria
Mineral Co. recorded five different kinds of rock which may be referred
to this formation. There were three beds of ‘‘slate,” separated from
one another by two beds of ‘‘black limestone,” one 6 and the other 10

feet thick. It is probable that the black color is due to the presence ‘

of pyrite, which in many places impregnates these limestones. The
total thickness of the five members of the formation reported from
this boring is 198 feet, only 2 feet less than the thickness reported
from the Asylum well. :

SILURIAN SYSTEM.

Niagara limestone.—This limestone furnishes most of the artesian
water now flowing in the region. It hasbeen entered by not less than
14 wells, but only 2 are known to have passed through it. In the
log of the Peoria Mineral Co. well the strata which are referred to
this formation measure 263 feet. The equivalent ‘‘lime rock”
reported from the Asylum well measures 265 feet. The samples from
the Glen Oak Park well show that a highly dolomitic limestone, no
doubt of this age, was penetrated for 235 feet. Drusy quartz covered
the surface of one fragment from the upper part of the formation.
In the drillings from the upper 100 feet of the limestone several minute
and flat grains of quartz were observed, which contained a tangle of
straight microscopic needles of some transparent mineral. The lower
part of the limestone is coarse grained in places, and the drillings
contained lumps of green clay, such as is common in fissures produced

1 Weller, Stuaft, The geological map of Illinois: Bull. Illinois Geol. Survey No. 1, p. 16.

et 4
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by solution. Most of the records of the other wells describe the
formation as ‘‘limestone’” and ‘‘lime rock,” and parts of it are called
““porous limestone.” ‘“White chert,” ‘‘quartz,”” and ‘‘flint” are
reported as present in three wells, in the upper part of the formation
in one well and near the base in the other two. In one well 76 feet
of brown sandstone near the middle of the formation are reported as
the source of the water. This is probably a porous and cherty lime-
stone. If it is not, the sand is perhaps a cavern filling.

Three feet of white sandstone and pockets of clay are reported near
the top of the Niagara in the Sulphur Water House Bathing Co. well.
This sandstone may mark the division between this and the overlying
Devonian, as the 46 feet of rock overlying is described as blue lime-
stone, and this is usually not the color of the upper part of the Niagara.
In all of the wells the water which flows from the Niagara has a strong

odor of hydrogen sulphide.
DEVONIAN SYSTEM.

Devonian limestone.—Five records show the presence of beds above
the Silurian which average 283 feet thick, and which are overlain by a
limestone that is undoubtedly Burhngton The main and upper part
of these beds is a shale, which has been variously reported by the
drillers as ‘‘slate,” ‘‘slate rock,” ‘“white shale,” ‘‘blue slate,” and
“soft shale.” The lower part about 80 feet thick, is hmestone
. described variously as ‘‘blue limestone,” ‘‘white hmestone or merely
as “‘limestone.”” This limestone is without doubt of Devoman age.
In the Glen Oak Park well it measures 85 feet thick and is a very pure
carbonate of lime, which éffervesces briskly with acid. The drillings
contain numerous particles of crytalline calcite. Several minute
fragments of Bryozoa and some other organic forms were noted. In
the log of the Peoria Mineral Co. well mention is made of the occur-
rence of ‘‘zinc’’ (blende ?) near the top of this limestone.

All of the features noted above are characteristic of the Wapsi- -
pinicon and Cedar Valley limestones as described by the Iowa geolo-
gists. These formations overlie the Silurian limestone on Mississippi
River in Rock Island County.

DEVONIAN AND CARBONIFEROUS ROCKS.

Kinderhook shale (lower Mississippian) including some Devonian
shale.—The overlying shale measures about 200 feet. The upper
part has a greenish color. A microscopic examination of the samples
from the Glen Oak Park well shows numerous siliceous sponge spicules
and some other organic fragments. Granules of pyrite are common.
The middle part of the shale is gray, slightly calcareous, and contains
a few minute flakes of mica, small clusters of cubic crystals of pyrite,
and spores of acrogens. The lowermost 70 feet of the shale is of an -
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olive color and contains here and there minute flakes of mica and
aggregations of minute crystals of pyrite. In this part of the shale
Sporangites huronensis is abundant. :

The record of the Central Park well indicates some alternations in
hardness in the upper part of this clay member, and in the Sulphur
Water House Bathing Co. well a 2-foot blue limestone was penetrated
which appears to have yielded some water. An indurated stratum
at about the same level is reported in the log of the Peoria Mineral
~ Co. well as ‘‘slate rock.”

It is believed that the lowermost part of this shale is identical with
the Sweetland Creek shale (Devonian) overlying the Cedar Valley
limestone in Muscatine County, Iowa. Spomngites huronensts is
abundant in these localities. This lower shale is regarded as a west-
ern formation of the Chemung epoch. The upper part of the shale in
- the Peoria wells is probably equivalent to the Kinderhook, underly-
ing the Burlington limestone farther to the west, for there the
Kinderhook is known to contain fossil sponges, and it has the same
stratigraphic position.

CARBONIFEROUS SYSTEM.

MISSISSIPPIAN SERIES (NOT INCLUDING KINDERHOOK).

Burlington limestone and overlying beds.—Between the Pennsyl-
“vanian and the Kinderhook shale just described, all of the well logs
record a limestone which no doubt is the equivalent of the Burling-
ton limestone. All of the flowing wells entered this formation and
10 passed through it. Six logs give fairly complete records and 4
give partial records of the materials which this formation contains.
The samples of drillings from the Glen Oak Park well consist of a
light-colored calcareous limestone mixed with much white chert.
The uppermost 30 feet contain also a considerable amount of green
shale. The lowest 40 feet had less chert and no shale but consider-
able calcite and some fragments of crinoid stems. Chert from the
bottom of the Carter well and from the well of the Acme Harvester
Co. was seen by the author, and it is reported at this horizon from
seven of the well logs. The chert is white or light gray and closely
resembles the chert in the Burlmgton limestone. The upper part of
the limestone has yielded salt water in all of the wells, and the water-
bearing rock is close to the cherty strata. :
Above the chert alternations of shale and limestone are mentioned
in the log of the Voris well. Some ‘“‘slate’ is reported above the
. limestone in the logs of the Central Park well and the Peoria Mineral
Co. well. It seems likely that the variable beds may represent some
later formations of the Mississippian series, but in the absence of
- fossils it is not possible to locate definitely the boundary between this

e
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series and the Pennsylvanian. Considerable latitude as to noting
details is taken by drillers in their reports of thin layers of various
kinds of rock, and this no doubt partly accounts for the differences in
the records. ’

Without taking into account the log of the Insane Asylum well, the
thickness of the strata, which appears'to be referable to the Burlington
limestone and overlying Mississippian, varies from 94 feet in the
Central Park well to 150 feet in the well of the Sulphur Water House
Bathing Co. The average is 120 feet. There is hardly any doubt that
this variation is partly due to an unconformity between the Mississip-
pian and Pennsylvanian series. This unconformity is general in the
Mississippi Valley, and in the northern part of this region it is indi-
cated by the disappearance of the Mississippian limestone from the
well records. .

PENNSYLVANIAN SERIES.

The thickness of the coal-bearing strata is about 520 feet. The
lower part, including about 300 feet, is known only from underground
explorations, whereas about 220 feet of the upper part appear in
exposures. This exposed part extends downward 20 feet below the
chief productive coal bed of the region, and it will be described later.
Knowledge of the coal-bearing rocks below the principal productive
coal bed is based on the logs of wells already presented and on records
of two shafts sunk to the lower coals. One of these shafts has a depth
of 240 feet and reaches a bed believed to be identical with Worthen’s
coal No. 1 on Mississippi River. This is the shaft of the now aban-
doned mine at Pottstown.

Section of rocks penetrated by shaft of the Wantling coal mine at Pottstown, west side of
SW. § sec. 86, Kickapoo Township, Peoria County.

t. in.
Alluviume. . .. i 10
Sand, dry. ... oo e 6
Gravel. ... i 3
Hardpan. .. ... ... 2
Soapstone, white. . ... .. 10
Tronband. .. ... . i 2
Soapstone. ... .. ... oiiiiiiiiiiiiiL PO 8
Ironband....... ... ... e 3
Shale, black. . ... ... i 20
Ironband. . ... .. .. 3
Soapstone, white. . ...... ... ... i PR 20
Iron band. . .. ... e 2
Shale, white............ e e e 4
Ironband. ... ... .. 4
Shale, White... ... ... i 3
Tronband. . ... ... i 2
Shale, dark. ... ... ... i 6
CaD TOCK. . o 2
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Ft.

Shale, white........ el e i 9
Coal (Worthen’s coal No. 2?)...........o.ooiiia... 2
Fireclay.......ocoooiiiiaiiioL. R teen e 4
Sandstone................o..o..ll] i 17
S0apStone. ... ... . 6
Sandstone, white. ........................ et eaieaaaan 56
Clod, black.... ..o e 3
Fire clay. ... .oooi i 1
Coal. .o . 2
Sandstone, dark. . ... ... ill.. s 4
Rock, hard. ... ... i T 3
Clod, dark. . . ..o e 8
Sandstone, hard. . ... ... .o .o LiiililL P 7
Slate, black. . ... ... e 3
Shale.. ... ... i 2
Rock, white.........o...ooo L e 3
Coal (upper part of Worthen’s No. 1?)....... ... ... ... 1
Clod, black.................. e 3
Coal, (lower part of Worthen’s No. 1?).................... 3
Fireclay.................oooo .. e e e 1
240

hHh OB

10

The other shaft was sunk at Orchard, about 4 miles south of
Bartonville, and extends down to a coal bed equivalent to the upper
coal bed of Wantling’s mine at Pottstown. This bed lies about 140
feet below Worthen’s coal No. 5. The record of this shaft is given

below:

Section of Orchard shaft. -
Surface. . ... 3
Fire clay. ... oo s 2
Hzirdpan .................................................... 1
Loam, black..... ..o i i 3

Shale, black. . .. ... ... ...
Soapstone, soft. . . ... ... 2
Shale, sandy. . . ... oot e 7
Limestone................... e 2
Sandstone. .. ... i iiieaaa 17
Soapstone. .. .. .. ... iiiiiiiiiiiea.s 4

Iron band..... P '

Soapstone. .. ...iiiiiiiiiii i 18
Sandstone, blue. . ...... ... ...l 4
S0APSONE. .. vt 36
Slate, gray, and iron band mixed....... ... . .. . .ol 16
Slate, black. . . . ..o i 4
Hardpan. ... ... oo i 1

Slate, black. . .. ... ..
Soapstone.................. e e e 12
Coal (Worthen’s No. 2?). .. ..ottt 2
Fire clay....oooi i 1
141

NP

-
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From comparison of these data it will be seen that the lower part
of the section of the Pennsylvanian, not seen in exposures, is essen-
tially as described below.

It is not possible to locate definitely the contact between the
Pennsylvanian and Mississippian series in the logs of the borings
which penetrate the older formations. In the Glen Oak Park well
the preserved drillings show coal about 20 feet above the chert-
bearing limestone-of the Mississippian. In the Carter well, in East
Peoria, a coal bed is reported at nearly the same level, but in the
Voris boring, only half a mile north, no such coal was noted, nor is
it. reported from the wells drilled by the Peoria Mineral Co. or by -
the Acme Harvester Co. Apparently this coal bed is not continu-
ous for any great distance, and it probably represents a local accu-
mulation in some 11m1ted depression on the urkderlymg eroded
Mississippian formations.

Above this lowermost coal there is 80 feet of shale in the Glen Oak
Park well. This is recorded in the Voris well, and also in the Acme

Harvester Co. well, in which it measures 104 feet and is underlain by

10 feet of gray sand.

At the top of this shale is the horizon of the coal which was mined
at Pottstown and which is known locally as coal No. 1. The same
coal also appears in the Acme Harvester Co. well and in the Carter
well.  This coal is in two benches, the lower one varying from 2 feet
2 inches to 3 feet in the Pottstown mine, and the upper measuring
about 1 foot 3 inches. The two benches are separated by nearly 3
feet of shale. The average thickness of the coal and the included
shale is 6 feet. ‘ ‘

For 40 feet above this the shaft of the Pottstown mihe went
through many different strata containing coal about 30 feet above
the lower bed. A coal at this horizon is noted also in the records of
the Acme Harvester Co. well and in the Carter well. In the Voris
well there is a thin limestone at the horizon of this coal in the other
wells.

Above these two coal beds all of the explorations show considerable
sandstone or sandy shale, measuring from 70 to 87 feet. In the
Acme Harvester Co. boring and also in the Voris well the upper part
of this arenaceous member shows some alternations with finer mate-
rial. In the Peoria Mineral Co. well it is all reported as blue clay,
shale, and “soapstone In the Glen Oak Park well the material
from this depth is partly shale and partly limestone.

In the Pottstown mine a coal bed locally known as the Blue Fly
coal bed was worked. It varies in thickness from 2 feet to 2 feet 5
inches. In the shaft there are 4 feet of fire clay below it, and it is
overlain by 9 feet of white shale, which serves for a roof. This coal
bed is worked also in the Orchard mine, where its average thickness
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is 2 feet 4 inches. In the light bluish gray shale which overlies the
coal in this mine there are some plant remains which Dr. David
White regards as suggestive of the flora in the shale over Worthen’s
coal bed No.2,in the northern part of the State. This coal bed is noted
also in the record of the Voris well and in the record of the Acme
Harvester well, and it appears to have been identified in the Colean
factory well and in the Carter well.

Before reaching the Blue Fly coal bed the Orchard shaft was sunk
through 120 feet of shale with only 2 feet of limestone. In the
Pottstown shaft there was 86 feet of shale with several bands of clay
- ironstone. In the Acme Harvester factory boring a coal bed was
noted in the lower part of this shale, and there are some small coal
beds in it in the Carter well and also in the Colean factory well. The
upper part of this shale is known from exposures and contains some
" small beds of sandstone.

' EXPOSED STRATA.

That part of the section of the Pennsylvanian which overlies the
beds just described and which appears in outcrop is now to be
considered.

. CARBONIFEROUS SYSTEM.
PENNSYLVANIAN SERIES.
VARIABLE BEDS UNDER COAL BED NO. 5.

Some variable beds (designated “a’ in fig. 2) under coal bed No. 5
consist of fire clay, shale, black shale, clay ironstone, thin coal beds,
local streaks of a thin calcareous conglomerate, and thin layers of
sandstone, amounting in all to about 18 feet. The lowest strata ex-
posed immediately underlie coal bed No. 5. In the north bank of
Kickapoo Creek and west of the wagon bridge east of Edwards
station a gray ripple-marked sandstone was noted, lying about 25
feet below the bottom of the coal bed. The same sandstone appears
in the south bank of Lamarsh Creek, about one-fourth mile south of
the junction of its two main: branches in sec. 16, Hollis Township.
At this place there is a small remnant of the coal and a continuous
section of about 19 feet of strata below it. The section is as follows:

Section in the south bank of Lamarsh Creek, in sec. 16, Hollis Township.

. Ft. in
Shale, black. ... ... ... 9
L07 et 3 6
Firecelay. . ... ... o i i, 2
Clay shale, dark, with two layers of concretionary ironstone. . . .. 3
Clay, shaly, with some calcareous concretions in basal layer...... 5
Sandstone, shaly, micaceous................ .. ... ... ....... 6
Clay ironston€, concretionary...............ccoooiieeiiiiii.... 3
Sandstone, thin bedded, shaly............. e 3
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FIGURE 2.—Section of exposed part of Pennsylvanian rocks, showing cycles of deposition,
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In the base of the south bluff of the West Branch of Lamarsh Creek
in sec. 17, Hollis Township, this coal is conspicuously exposed for 100
yards, and the underlying beds consist of 3 feet of fire clay above,
underlain by 2 feet of clay, containing two bands of concretionary
ironstone 4 inches apart. Under this there are 7 feet of clay shale,
in the lower part of which are some thin calcareous bands with a Pro-
ductus and some other brachiopods. In the east bank of Kickapoo
Creek, just north of Pottstown, the same beds appear and contain
similar concretionary bands, as shown by the following section:

Section in the east bank of Kickapoo Creek morth of Pottstown.

Ft. in.
Coal No. 5 (mostly removed). . . ......cooiiiieeaaaia.. 3
Fire clay. ... ..o oo il 5
Shale, black, coaly. . ... ... . .. Ll 1
Clay ironstone.................... e 6
Fireclay...................... e 4 6
Clay ironstone, with clay parting. . . ........ .. .. ... ... e 2
° 13 3

The dark carbonaceous band which underlies the fire clay in this
section in places develops into a thin bed of coal. Such a coal was
noted in the bank of a tributary to the East Branch of Lamarsh
Creek, near the center of the NW. } sec. 10, Hollis Township, and also
in the bank of another tributary, which traverses sec. 3 from northeast
to southwest in the same township. The latter exposure is near the
center of the section. In both of these places the strata have been
disturbed, but in each the presence of coal No. 5 above the small coal
beds can be made out satisfactorily. In sec. 10 there are two small
coal beds, a lower one 3 inches thick, and an upper one of half that
size, separated by a foot of ‘“slaty’’ shale. Many impressions of stems
of Calamites occur in this shale at both-localities. A similar small bed
of coal was observed on Kickapoo Creek, where a section shows the
following beds under the main coal:

Section in the south bank of Kickapoo Creek in the northwest corner of sec. 29,
Kickapoo Township. :

Ft. in.
Coal No. B, .o e e .4
Fire clay and shale, mostly concealed......_............... ... 8
Shale, gray, clayey, with concretions. . ....................... 2
Shale, dark, with fucoid markings. ................ e 7
Shale, almost black. .. ... .. ...l 7
Shale, black, fissile. . ... ... ... 1
Coal, somewhat impure. . . ... ... ... ... ... . 4
Fireclay. ... i 3 6
Shale. ... e 5
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‘Near the horizon of the small coal beds, which in these sections lie
from 5 to 11 feet under coal bed No. 5, there is in places a thin bed of
conglomerate or sandstone, consisting of rounded pebbles of indu-
rated calcareous material or of clay ironstone. This was noted in the
south bluff of Kickapoo Creek, near the center of the SW. % sec. 27,
Kickapoo Township, in the creek below the exposure of the two small
beds of coal in sec. 10, Hollis Township, and in the bed of the tribu-
tary to Little Lamarsh Creek coming from the northeast at Reed City.
In places this conglomerate has infiltrations of zinc blende.

COAL BED NO. 5. 4

The principal coal bed of the region is No. 5 (b, fig. 2). Where it
has not been affected by any disturbance it varies from 4 feet to 4
feet 8 inches thick, the average being 4 feet 4 inches. It is a single
bed without clay partings or sulphur bands and breaks into large
blocks with a dull black luster and a faintly brownish, almost black
streak. A detailed account of it will be given later. It is seen in
natural exposures in the base of the south bluffs of Kickapoo Creek
south and east of Edwards and west and south of Pottstown, at
several places on the tributaries of this creek west of Peoria, and on
the Lamarsh creeks south of the north tier of sections in Hollis
Township.

STRATA BETWEEN COAL BEDS NOS. 5§ AND 6.

Over this coal there is a black shale (““miner’s slate”) (c, fig. 2)
varying from 10 inches to 3 feet thick. This shale is finely laminated
and stiff. Many layers are not more than one-fiftieth of an inch thick
and the shale splits into thin laming which, when dry, are notably
elastic, springing back when flexed. The middle and upper parts of
the shale are everywhere characterized by some peculiar and appa-
rently to some extent concretionary structures. These are flat lami-
ne or traversions of irregular ‘“fucoid” shape, running with the
bedding, mostly of gray or almost white aspect in the black matrix
as shown in Plate IV, B. In places they are wide and appear like
alternations of light layers. In most places, however, they are one-
eighth to one-fourth of an inch thick, and one-half to 2 inches broad.
Many of them are slightly and some are largely calcareous. Asso-
ciated with them are some small lenticular or spheroidal calcareous
nodules that have bent the original laminz into flat mammillary con-
vexities on either side. In a few localities large septaria, locally
known as ‘“niggerheads,’”” have developed. These are more abundant
in the shale above.

Fossils are not abundant in the shale over the coal. A single Lin-
gula was noted in ongc of the mines east of Pekin. Orbiculoidea nitida
Phillips, Productus costatus SoWerby, and Aviculopecten are more
common, especially in the mines north and west of Bartonville. So
far as known this shale is seldom, if ever, absent where the ground has
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remained undisturbed, and it immediately overlies the coal, from
which it is sharply marked off.

Over the roof shale just described there is in many places a layer
of marly shale, which merges into a concretionary gray limestone.
This almost always contains carbonate of iron, as well as of lime, and
may occur either in well-defined concretions or septaria of varying.
- sizes and forms. Where the lime is disseminated and mingled with
the clay the mass is soft and yields more or less readily to weathering,
owing, perhaps, to the presence of marcasite. It is then generally
known as “clod” (d, fig. 2). Above this there is in many places a
continuous bed of marcasite 2 to 6 inches thick, the lower surface of
which is generally studded with mammillary protuberances 1 to 3
inches in height and width. In the parlance of the mines, this is
“cat’ or “catclaw.” In places it is carbonate of iron, clay ironstone.
It is then more often called the ‘‘iron band.” The thickness of this
marly and ferruginous deposit varies from 1 to 2 feet. In many
places it is absent or represented by a calcareous phase of the shale.

This calcareous bed carries a copious fauna, mostly brachiopods, as
may be seen from the following list:

List of fossils from the “clod” over coal bed No. 5.1

' Number
Number of of

° ° localities. specimens
’ observed.

10
28

AMMOGISCUS SP o+« - e e v vtee et e aee e ee e e e e ae e e
Lophophyllum proliferum McChesney
HydrionowrinuS SP.veveerne e eii i i caniaeannnnn 5
Crinoid plates undet Several.
COrinoid SEemMS. o. ..ot e Everywhere. Many.
133 {0771 SR [ .
Amboceelia planoconvexa Shumard. .- oomoo
Chonetes mesolobus Norwood and Pratten....................
Chonetes SP ...ovevneoininnnnninennnnn.,
Derbya crassa Meek and Hayden.
ingula sp................
Orbiculoidea nitida Phillip:
Productus cora D’Orb.
Productus costatus Sowerby
Productus longispinus Sowerby ............... e
Productus nebraskensis Owen................ocooi R
ProductiiS SP- v veerieeeie e i
Seminula argentea Shepard. . ......... ... o
Spirifer cameratus Morton..................... N
AVICUIODEC eI P - - - oot
Nuculana bellistriata Stevenson................. ... ...
IS0 153 00314 42 T o
PeleCyPOAS S P e e e e e
Bellerophon carbonarius Cox..... ..
Bellerophon percarinatus Conrad.
Bellerophon Sp....cveenveiviininennan..
Macrospira peracuta Meek and Worthen
MACTOSPIrA SPaueveencncueneearsseacansnnnn
Pleurotomaria tenujcincta Meek and Worthen.......
Pleurotomaria speciosa Meek and Worthen...........
Pleurotomaria SP.e. «c-eveiaeiniennenanns
Soleniscus galudm&formls Hall (?).
Soleniscus brevis White
Trepospira convexa.......
Gastropod undet...................
Orthoceras rushenis McChesney. .
Orthoceras Sp.......cccocomnnn .
Cephalopod UNAet. .. . .oooieo it

v o
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1 The fossils named in thls list and the following lists were examined and identified by Mr. Jon A.
Udden.
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A. BRECCIATED PHASE OF LIMESTONE EXPOSED AT THE LONSDALE QUARRY.

The specimen has been etched on the surface by the solvent action of water.

B. BLOCK OF ROOF SHALE OF COAL BED NO. 5.

Showing laminated structure.
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Generally there is a shale. (e, fig. 2) overlying the ‘‘clod.” The
transition fron one to the other is gradual, and the shale partakes
soméwhat of the character of the ““clod.” The shale always contains
some concretionary bands of carbonate of iron or of calcareous mate-
rial. These are commonly 1 to 3 inches thick and lie several inches
apart. Fossils do not occur at many places in this shale, but the . .
few noted also are present in the “clod.” In different parts of a mine
the thickness of this shale may vary from a thin film to 20 feet. In-
most places it measures 4 to 8 feet. Its upper limit is generally
marked by an abrupt change to sandstone or to notably coarser
material. Among some miners all of this shale is known as “clod.”

The surface separating this shale from the overlying sandstone is
not always a straight or even plane. There are many broad low
combs in the lower surface of the sandstone which extend down into
the shale. On close inspection of the bared bottom of overhanging
parts of the sandstone, especially in places where it has a coarse
texture, these combs are seen to have the. forms .of molds made in
small channels, which were cut by rills into the mud bottom of the
underlying shale. The largest of these channels noted on the old
mud flats is 3 feet wide and about 9 inches deep, evidently a cut
such as might have been made by a receding tide. To what extent
the differences already mentioned in the thickness of the shale may
be due to more extensive erosion at this level it is not possible to
say, but it appears probable that some erosion had taken place.

The sandstone (f, fig. 2) overlying the shale of coal bed No. 5 is
the most conspicuous unit in the exposed section of this region. It
is present almost everywhere in the west bluffs of Kickapoo Creek
from Bartonville to Pottstown, and in the bluffs of the same stream
south of Edwards. It appears along almost every stream which
drains the upland on the west side of Illinois River and Kickapoo
Creek, and also in some creeks near East Peoria in Tazewell County.

An entire section of the sandstone appears in the west bluff of
Kickapoo Creek just north of the main entry of the Schmidt mine,
near the south line of sec. 13, Limestone Township This section
includes both coal beds Nos. 5 and 6 and is as given below where f
represents the different parts of this sandstone:

Sectwn of the rocks in the west bluf of Kickapoo Creek near the Schmidt mine.

Ft. in. -

1 40
Sandstone, thin-bedded (1).......... ... il 10
Shale, black (h). ..ol 6

Coal, impure, weathered (h)................ ... ... . ... 7

Coal (h). oo 1 8
Clay, red (h) .o 3

Coal ().t 11
Tre Clay (@) e e e et e ettt et 1 6
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Ft. in
Sandstone, thin bedded and fine grained, almost shaly (f)........ 19
Sandstone, moderately coarse, homogeneous (f)................... 2
Sandstone, thin bedded, soft, fine grained, with thin clay seams (f). 13
Sandstone, thick bedded (f)........ B 23
Shale (near Mine) (@) ueecn e ee e e 9
Shale, Slate’” (€)euunuuu et 1

Coal NO. 5 (D) eeeaereeei et e 4 4

126 11

Differences in texture like those in the sandstone in this exposure
occur everywhere. The coarser beds are generally in the lower part
of the formation. Cross-bedding is common. Single beds measure
3 feet thick. In many places the upper part contains seams of silt
and clay. The sandstone varies in color from almost snowy white
to dark brown, but it is most commonly gray. It consists of angular
grains of quartz, with which there is some mica. The sizes of most
of the quartz grains range from 0.05 to 0.2 millimeter. Pebbles are
- absent, and so is coarse sand. Though the texture of the sandstone
is fairly constant horizontally, there are places where the lower
and coarser part is replaced by sandy shale. Such a section was
noted near the Standard mine, in the east bluff of Coal Creek south
of East Peoria, as follows:

Section of sandstone (f) in the east bluff of Coal Creek, south of East Peoria.

Feet.
15

Sandstone, fine, regular bedding, but with some rippled surfaces.. 8
Sandstone, shaly above, changing gradually into sandy shale below. 15
Shale, black, only partly exposed....................... e 14+

394

Noidentifiable fossils were found in this sandstone. ~In the channel-
filling “ combs "’ of its base, described above, there are many imprints
of small fragments of stems and twigs, and these are mingled with
rolled lumps of the underlying clay, all evidently heaped together by
the currents which excavated the channels. In places there are also
streaks of comminuted carbonaceous material in some of the beds.
This sandstone averages 55 feet thick.

The sandstone just described changes somewhat abruptly into shale
and fire clay above (g, fig. 2). There is generally 3 to 4 feet of dark
or gray, slightly sandy, shale above the sandstone, and this is over-
lain by 2 to 3 feet of fire clay of greenish-gray color, in all about 7
feet. At the plane of change from sand below to fine and impervious
tocks above there are in many places calcareous impregnations,
which weather as irregular chunks of alight blue or oxidized and rusty
color and exhibit a peculiar reticulation of intersecting joint planes.
These are particularly well shown in the creek valleys east and north-

-
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east of Grove. They appear also in places in the uppegpparts of the
sandstones underlying the fire clays of coal beds Nos. 5 and 7.
Apparently they are the result of some influence limiting the circu-
lation of the ground water, imposed by the impervious beds above.

COAL BED NO. 6.

Coal bed No. 6 (h, fig. 2) consists of two benches, separated by a
‘layer of clay, locally known as the “blue band.” The lower bench
varies from 1 foot 3 inches to 1 foot 8 inches thick. The “clay
band,” as the “blue band” is also called by the miners, is uniform and
persistent, being absent in very few places, and is 2 to 3 inches thick.
The upper bench of the coal bed is in many places partly destroyed,
as will be shown later. Where intact it measures 2 feet 1 inch to 2
feet 6 inches thick. In addition to this there is in places about 6
inches of bony coal, which probably was only locally deposited. This
bony coal has a satiny luster, due to very fine lamination—about 300
laming to the inch. It is tough and exceedingly stiff, so that a thin
dry block will give a dull ring when struck with a hammer. Fine
splinters, which may be broken from a block, appear translucent and .
brown under the microscope. When split parallel to the lamination
many blocks exhibit dull olive-green blotches of clayey material
which is impregnated with marcasite and lies in thin interbedded
leaves. The luster of coal No. 6 is brighter than that of coal No. 5
and its fracture is more frequently conchoidal. Its streak is more
brownish. The main body of the coal also shows lamination, which
is even finer than that of the bony coal, but also less distinet. In
places the lower part of the coal has two interrupted bands of mar-
casite, one about 5 inches from the bottom and the other about 9
inches higher up. These measure one-fourth to one-half inch thick.

STRATA BETWEEN COAL BEDS NOS. 6 AND 7.

As will be shown later, the shale (i, fig. 2) overlying coal bed No. 6
has been extensively leached, and this leaching has also affected the
coal underneath and the limestone above. It is evident that origi-
nally there were places where this limestone was separated from the coal
bed by only a few inches of gray marl and bone. Such conditions
were noted in the southeast corner of sec. 11, Limestone Township,
on the west side of Illinois River. Near the center of the SE. } sec.
33, Kickapoo Township, the two are separated by about 18 inches of
gray shale, and this seems to.represent the original amount of
deposition. There are other places on the Lamarsh creeks and in the
creeks in Tazewell County where the shale measures nearly 2 feet.
It is different from the shale over the other two coal beds. Its lami-
nation is somewhat obscure and it has a dark-bluish color. It weath-
ers into small chips which show conchoidal fracture on the edges.

20445°—Bull. 506—12——38
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It is notably free from concretions of marcasite or of clay ironstone.
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