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A REPORT ON THE GEOLOGY OF PARTS OF ST. CLAIR, MONROE,
AND RANDOLPH COUNTIES, ILLINOIS
Introduction

The Mississippian rocks in Illinois occupy three distinct areas along the
western and southern borders of the state. The northernmost of these areas is
the larger, and extends from southern Mercer County on the north, to northern
Madison County on the south. Throughout this entire distance, except for an
interval in Pike, Calhoun and ¥ersey Counties, where older rocks are exposed,
the rock formations of the Mississippian series, constitute the Mississippi
river bluffs. This area also includes the Mississippian strata which are ex-
posed in the valley of the Illinois river as far north as Scott, Brown, and
Schuyler Counties. Nowhere in this area do the higher formations of the wer-
ies occur, the youngest formation exposed being the Ste. Genevieve limestone,
in the summit of the bluffs at Alton.

The second of the three areas, occupies portions of St. Clair, Monroe,
and Randolph Counties. This area includes about seventy miles of the Missis-
sipri river bluffs, from a short distance below East St. Louis to about ten
miles below the city of Chester, and at only one locality in this entire dis-
tance, at Valmeyer in Monroe County, are any formations older than the Missis-
sippian exposed. The greatest width of this area is in Monroe County, where
the formations under consideration frem the surface rocks for a distance of
about fifteen miles back from the river bluffs, before they pass beneath the
Pennsylvanian strata. Within this area both the lower and upper Mississippian
formations are present, and it includes the typical area of the Chester group,
as these rocks were discribed by Hall and by Worthen, more than half a century

a.go Y
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The third area of the Mississippian rocks in Illinois is in the extreme
southern portion of the state, where these formations constitute the surface
rocks throughout a belt ranging from fifteen to thirty or more miles in width,
from Union County on the west to Pope and Hardin Counties on the east. The
greater portion of this area is occupied by the upper Mississippian rocks of
Chester age, although the older formations occupy considerable areas in Union
and Hardin Counties.

The present report is to deal with the second one of these areas. The
field studies which are the basis for the report, have been prosecuted during
three seasons, 1911, 1912, and 1913. The entire area has been examined in great
detail, a detailed geological map has been made, careful studies of the strue=-
tural and stratigraphic features have been prosecuted, as well as studies of
the lithologic and pakeontologic characters of the formations.

The whole of the area mapped is covered by a mantle of glacial drift and
loess, and over considerable areas this mantle burys the underlying formations
so deeply that no rock outcrops are exposed. In such portions of the area it
has been necessary to generalize the mapping of the several formations on the
basis of the actual exposures in the adjacent territory, the attitude of the
strata, and the topography. It is of course recognized that the present
topography, as modified by the drift mantle, may not conform with the topography
of the underlying hard rock surface, and that in consequence the areal distri-
bution of the formations in such regions is liable to inaccuracies directly
proportional to the extent of the drift covered areas. An attempt has been made
to differentiate between such generalized portions of the map and those portions
which are established by actual outcrops, by indicating with a symbol the posi-

tions of the actual outcropse.
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The rock outcrops within the territory mapped occur most commonly in the
beds or in the banks of drainage channels, In some portions of the region,
however, which are underlain by limestone, sink-holes are present in greater
or less numbers, and not infrequently rock exposures are present in these
depressions upon the uplands between the stream channels,

The present topography of the area, as modified by the drift and loess,
does not conform closely, and is perhaps widely different from the preglacial
topography. This lack in conformity of the present contour of the surface
with that of the past is shown repeatedly in many of the stream beds, by the
abrupt passage from a channel excavated from the hard rock, to a channel in
which no rock outcrops are present, the banks and bed of the stream being en-
tirely glacial drift. Fountain Creek, in Monroe County, perhaps exhibits such
abrupt changes in the nature of its channel as well as any stream in the region,
but scores of the smaller creeks and tributaries, as well as many of the larger
streams, furnish examples of the same sort.

Structure

Dip and Strike. Throughout the greater portion of the area under con-

sideration, the strata dip gently to the east with a strike of 10 to 15 degrees
west of north. This dip is commonly less than one degree, too slight to be
measured by clinometer except locally, and probably averages about 50 feet to
the mile. This structure, however, is interrupted in several localities within
the area by mich more abrupt folding, and by some faulting,

Anticlines, Two anticlinal folds of importance are recognized within the
area, besides other less conspicuous ones, The first of these may be designated

as the Columbia Anticline, and the second as the Valmeyer Anticline.
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The Columbia anticline extends from the Mississippi river bluffs just above

Sugar Loaf School, at the extreme northern edge of our map, southwardly to a
point a little beyond Waterloo. This anticline is asymmetrical, with a steeply
dipping western limb, and very gently dipping eastern limb., The steepest dip
recorded for the western limb is 55 degrees, at a point nearly opposite the
plant of the Columbia Clay Works, about two miles south of Columbia, but dips
of between 30 and 4O degrees are not infrequent. The dips of the eastern limb
are rarely more than 2 degrees. The western limb is out off by a fault which
continues from the river bluff at the north to within about two miles of Water-
loo.

The Columbia anticline is naturally divided into two portions, the line of
division being at about the south edge of the city of Columbia. North from
Columbia the average strike of the beds, as determined from 42 observations, is
between 19 and 20 degrees west of north, the strike becoming more westerly to
the north where some of the readings are as mich as 30 degrees west of north,
South from Columbia the average strike of L8 observations is slightly over
12 degrees west of north, but when the southermmost 1l of these readings are
disregarded the average strike is a little less than 10 degrees west of north.
At the extreme southern end of the anticline the strike swings more westerly,
the last observation being north 35 degrees west.

The northern portion of the anticline plunges to the south, while the
southern portion is an elongate dome structure, plunging both to the north and
to the south. At Columbia, and for about two miles north of the town, where
the southerly and northerly plunging portions of the anticline meet, several
more or less diagonal faults have been developed which cause the outcrops of
the older formations exposed in the ravines which cut the axis of the fold, to

be offset,
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In the northern portion of the anticline the oldest formation exposed in

the axis of the fold,is the Keokuk shale, which, in this locality, may be as

young as the Warsaw formation of the Iowa section. These beds are well ex-
posed in the hollow east from Sugar Loaf School, below the old cement mine, and
in the largest tributary of the same hollow from the north. The same formation
is undoubtedly present in the lower portion of the Mississippi river bluff about
a quarter of a mile above Sugar Loaf School, but it is entirely covered by

the talus.

Southward from Sugar Loaf hollow, to Columbia, the only two outcropping
formations involved in the anticline are the Salem and St. Louis limestones, the
Salem being exposed as isolated areas, sometimes very small, in the ravines which
cross the axis of the fold,.

The southern portion of the Columbia anticline extends from just east of
Columbia to a point one and one~half miles, more or less, south of Waterloo,
the southern extremity of the fold being hidden by a heavy covering of drift; its
length is ap roximately 10 miles. In this elongate, dome-like portion of the
fold, the oldest exposed rocks are the Burlington cherts, whose resistant char-
acter is responsible for the high, nearly north and south ridge between Columbia
and Waterloo. Excellent exposures of the chert are present in the hollow in the
southern portion of sec. 26, T, 1 S., R, 10 W., about one-half mile east of the
plant of the Columbia Clay Works. In the next three hollows south from the one
mentioned, all situated in sec. 35 of the same township, other excellent exposures
of the chert arh present, but beyond this the hard rocks are more heavily drift
covered, and only a few outcrops are exposed, the last one being inthe southern
part of seec. 11, T, 2 S., R, 10 W, Beyond this point the southerly plunge of

the anticline carries the chert beneath the superjacent Keokuk formation. In the
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more southern of these chert outcrops the rock exhibits an extreme degree of weather-
ing, the condition being comparable to that in the non-glaciated portion of south-
ern Missouri, where the same cherts occur and give origin to a conspicuous chert
and red clay residuum. This much weathered oondition is especially well ex-
hibited in the hollow heading near the center of sec. 11, T. 2 S,, R. 10 W,,
and rumning southwest,

Immediately east of Columbia, in the northwardly plunging portion of this
anticline, the Keokuk is the oldest formation outcropping in the axes of the
fold. Good exposures of these shale beds are to be seen in the hollow followed
by the railroad spur, immediately east of Columbia, and in the large tributary
of the same hollow entering from the north, this area being isolated and entirely
surrofinded by the Salem limestone. In the upper part of the valley of Wilson
Creek and its tributaries, a hdlf mile south of the last mentioned exposures, is
another somewhat larger isolated area of Keokuk strata marking the axis of the
anticline., ©5till a third, much smaller isolated Keokuk outcrop marks the axis
of the fold in a small hollow in the extreme northeast corner of sec. 27, T. 1. S.,
R.10 We South of this locality the Keokuk is again well exposed in the hollow
immediately west of Shoemaker School, and from here to Waterloo it forms a con-
tinuous band around the Burlington chert. The most southern occurrence of the
Keokuk noted in this area, is in a well dug at the creamery at Waterloo. These
Keokuk outcrops are entirely surrounded by the Salem limestone, and the Salem,
in turn, is surrounded by the St. Louis limestone. Along the western limb,
steeply dipping Ste. Genevieve and also lower Chester beds are involved in the
anticlinal folding,

The Valmeyer anticline, the second of the two more important anticlinal
folds in the region here described, extends from the Mississippi river bluffs

at Salt Lick Pofint, just above Valmeyer, in a southeastwardly direction. Like
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the Columbia anticline this is an asymmetrical fold, with steeply dipping beds in the

southwestern limb, and very gently dipping beds to the northeast. At no point,
however, do the beds dip so steeply as in the Columbia anticline, the steepest
"dip recorded being 33 degrees. Only rarely dothe dips exceed 25 degrees, and
in general they range between 15 and 25 degrees. Unlike the Columbia anticline,
this fold is not limited by a fault along its steeply dipping face.

The strike of the Valmeyer anticline is much more westerly than that of the
Columbia fold, the average of 82 readings being north, L8 deprees west. It
plunges to the southeast and can be easily recognized in all the ravines crossing
its axis to a point a little south of east from Mayestown, about eight miles from
Salt Lick Point,

The oldest formations exposed in the area covered by our map, are present
iqﬁhe axis of the Valmeyer anticline in the bluff at Salt Lick Point., Three
formations of Ordovician age, the Plattin limestone, the Kimmswick limestone, and
the Maguoketa shale, outcrop at this locality. The Plattin is exposed at a single
point, only its uppermost two or three feet can be seen for a few yards at the
base of the bluff. Good exposures of the Kimmswick and Maqgoketa occur in the
face of the bluff, also in the hollow back of Sakt Lick Pofnt, and in Dennis
hollow. In two of the ravines between Dennis hollow and Schaeffer hollow; the
Maquoketa is again exposed in small isolated areas in the axis of the fold, and
in the upper part of Schaeffer hollow there is exposed a small area of the red
Fern Glen formation where the stream has cut into the amis of the anticline,

From this point southeastwardly the plunging of the anticline causes isolated
areas of the Burlington chert, the Keokuk formation, and the Salem limestone to
be successively exposed in the ravines which cross the anticline, the whole being

. fihally surrounded by the St. Louis limestone.
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Minor anticlines, In a small hollow lying mostly in the n.w. % of

n.e. 4 sece 4, T. 1 S., R 9 W., one and one-hal§ miles north of Millstadt,
minor folding and perhaps faulting are exhibited. The formation involved im
chiefly the Yankeetown, although the underlying Renault is also exposed. The
deformation at this locality is very limited in its extent, and no evidence of
it has been detected outside of a restricted area confined almost entirely to
one LO acre tradt. Both limbs of a narrow anticlinal fold in the Yankeetown are
exhibited, with a strike of 10 degrees east of north, and with dips as high as
60 degrees. About 600 feet west are other Yankeetown exposures with north and
south strike, dipping 25 degrees to the west, and with the subjacent Renault
sandstone exposed. If this more western outcrop is a part of a second narrow
anticline, its eastern limb is not exposed. It is more probable, however, that
a fault is present between the two exposures, and that the more western one ex-
hibits an upthrown portion of the western limb of the same anticline which ié
exposed a little further east.

Still another fold of minor importance is present north of Bremén in
Randolph County, and may be designated as the Bremen anticline. The strike of
this fold is north 70 degrees east, and the northwardly dipping strata of the
northern 1imb are well exposed in the short ravine tributary to Little Marks River
from the east, in the s.w. % of sec. 22, T. 6 S., R, 6 W., about one and one-
hal€ miles northeast of the village of Bremen. The axis of this anticline is
situated just south of the above mentioned ravine, the southerly dipping beds of
the southern iimb being exposed in the valley of the tributary to Little Marys
River which enters the main stream from the east in n.e. % sec. 28, T. 6 S.,

R, 6 W, This fold is somewhat asymmetrical, the northern limb exhibiting dips
as high as 6 degrees, while the dip of the beds in the southern limb does not

exceed 2 degrees,
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The importance of the Bremen anticline in its easternextension is not
lknown, since the detailed mapping has not been extended in that direction, but
to the westward the fold dies out probably within a mile.

The Pre~Pennsylvanian Unconformity

The lack of conformity between the Pennsylvanian and the underlying Missis-
sippian formations, in the area which has been mapped, is exhibited by the over-
lap of the younger formation upon the successively older formations of the
Chester Group in following the Fennsylvanian boundary from the south to the
north; by the accumulation of conspicuous conglomerate beds in the basal portion
of the Pennsylvanian in many locdlities; and by the uneven character of the
Mississippian floor upon which the Pennsylvanian sediments have been deposited.

In those portions of the region where the Chester formation immediately
underlying the Pennsylvanian is a limestone, it is comparatively easy to deter-
mine the positidén of the boundary line between the two formations, but where
the Pennsylvanian sandstone rests directly ugon a sandstone formation of Chester
age, it is difficult, in many localities to determine the location of the boundary
with entire satisfaction. The Chester sandstone strata which are most difficult
to diffenentiate from the Pennsylvanian are found in the Palestine and Renault
formations. Wherever the sandstone outcrops are extensive it is usually possible
to differentiate the formations by means of their lithologic characpers, but in
small, isolated exposures it is sometipgies impossible to determine whether a sand-
stone is Pennsylvanian or a member of one of the Chester formations.

Conglomerates are locally present at or near the base of the Pennsylvanian
sandstones. They vary much in character and include pebbles derived from the

Missigsippian formations of the immediately adjacemt region, as well as pebbles
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from other sources. Good exhibitions of Pennsylvaniagéonglomerates may be

seen in Breman township of Randolph County, in sections 15 and 22, T. 6 S.,

R. 6 W., and in the two sections immediately west &f these. Again the basal
portion of the Pennsylvanian, in its southwestward extension to the Mississippi
river bluffs two miles below Fort Gage, is conspicuously conglomeratic at many
points. Such conglomerates are well exposed in s.e. % sec. 33, T. 6 ¥.,

R. 7 W., in the valley running northeast, tributary to one of the branches of
Gravel creek, It is also exposed in the northern part of sec. L, T. 7 S.,

R. 7 W., in the head of the ravine leading to Fort Gage; in the head of the
ravine just north of Oak Ridge school, and in the heads of two ravines a
little southwest of the same school, are other exposures.

Northward from the localities already mentioned, the conglomeratic facies
of the base of the Pennsylvanianil inconspicuous in the outcrops, except very
locally, until some of the tributaries of Prairie du long creek are reached, in
Monroe and St. Clair counties. Good exposures of the conglomerate may be seen
in s.e. 1/k4, n.e. 1/l sec. 23, T, 3 S., R, 9 W., a little over one mile north-
east of Poe Station., Other good exposures are present in s.e. 1/, n.e. 1/4
sec, 1, T. 3 S,, R. 9 W., in the little valley just west of Blackburn school,
One of the best exposures of the Pennsylvanian conglomerate in the entire region
is in the north half of s.w. 1/k4 sec. 11, T. 2 S., R. 9 W., in the bank of
Prairie du Long creek one-half mile west of Floraville; at this locality most
of the pebbles seem to have been derived from the Yankeetown formation. About
two miles up the valley of Prairie du Long creek from the last locality, in
n.w. /L s.w. 1/l sec. 3, T. 1 S., R, 9 W,, are other good exposures of the

same conglomerate.
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The inlying areas of Mississippian strata, east of the Mississippian-

Pennsylvanian boundary, which have been exposed by stream erosion through the
super jacent Pennsylvanian strata, sufficientky demonstrate the uneven nature

of the floor upon which the Pennsylvanian rocks were deposited. Such inliers
are present at a number of points in the valleys of several of the streams in
southwestern St. Clair County. The older strata exposed in this manner are

all members of the Chester Group, although several formations are represented,
and an observation of these isolated areas again shows the unconformities over-
lap of the Pennsylvanian, since in passing from west to east the formations
exposed are successively younger members of the Chester Group.

The strong relief which must have existed in the pre-~Pennsylvanian topog-
raphy, at least locally, is shown by a well boring at Baldwin, in northern
Randolph County. The Okaw limstone is well exposed in several of the tribu-
taries of the Okaw river east of Baldwin, at an elevation of 4OO feet above
sea level. In Baldwin, scarcely one and one-half miles east of these outcrops,

a well has penetrated 3L0 feet in the Pennsylvanian, a thin bed of coal being
penetrated at 325 feet, add another much thicker bed at 300 feet. The difference
of elevation between Baldwin and the outcrops west of town is not over 60 feet,
so there must be a drop of at least 280 feet in the pre-Pennsylvanian surface

in a distance less than one and one-half miles. Such an abrupt descent is

of course suggestive of faulting, and such may be the explanation of it, although

there is no confirmatory evidence,



-—/2—
STRETIGRAPHY

The hard rocks which underly the almost universal mantle of glacial drift
and loess in the region under consideration, consist of sedimentary limestones,
sandstones, and shales, of various textures and lithologic characters, and for
the most part marine in origin. The actual surface outcrops of the strata are
confined almost entirely to the Mississippi river bluffs, and to the beds and
banks of many of the streams in the area, which have cut their channels through
the covering of mantle rock to the hard rocks beneath. These hard rocks were
deposited in three distinct geological periods, separated from each other by
long time intervals, during which our area was above sea level in such a posi-
tion that no deposition of sedimentary rocks was possible, and during which the
rocks already formed were subjected to erosive agencies. The three geologic
periods represented are the Ordovician, the Mississippian, and the Pennsylvanian,

Ordovician Sgstem

The rocks of the Ordovician System, deposited during the Ordovician time
period, have § very limited geographic distribution, near Valmeyer, occupying
less than one square mile, and being confined chiefly to sec. 3, T. 2 S., R. 11
W. These older rocks have been elevated at this point in the axis of the Val-
meyer anticline, and have become exposed at the surface because of the deep erosion
of the Mississippi River valley, and some of its tributary ravines,
notably Dennis hollow and another short ravine between Dennis hollow and Salt
Lick Point. If the Columbia anticline, between Columbia and Waterloo had been
penetrated as deeply by stream erosion as the Valmeyer anticline has been in
Dennis hollow, the same formations, and perhaps even others lower in the strati-

graphic series, would be exposed.
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The Ordovician rocks, as exposed, have a total thickness of about 195

feet. They fall into four distinet formations, the Plattin limestone, the
Kimmswick limestone, the Fernw¥ale limestone, and the Maquoketa shale, all of
which are well exposed in and above the old railroad quarry, in the point of
the bluff near Valmeyer. The section exhibited at this locality is as follows:
5. Limestone, red, argillaceous, with chert bands.
Fern Glen limestone of Mississippian age eeecceccscecccscssces 23 feet
k. Shale, buff and greenish in color, with nodular
bands. Largely talus covered. Magquoketa shale eecceceececsess 80 M
3. Limestone, cherty and impure, brown to nearly
white in color. Fernvale limestone eeeecececsccececcceccceses #2 1M
2., Limestone, white, crystalline, heavy bedded, generally
free from chert. Kimmswick 1imesStone eeeceesscccesscscsacseelld "
1, Limestone, dark gray in color, close textured.

Plattin 1imest0ne, exposed ©0 0000000900000 080009000000060000000H 2_3 "

Plattin limestone, OnRy the top-most portion of this formation is exposed

in the base of the bluff just above the Valmeyer quarry. The outcrop can be

seen only for a few yards, and even this exposure can be easily overlooked be-
cause of the growth of vegetation. The formation has a much greater extent west
of the Mississippi river in Missouri, it having been named from typical exposures

along Plattin creek, in Jefferson County, Missouri. No fossils have been secured

Ulrich, Mo, Bureau Geol. and Mines, wol. 2, 2nd ser., p. 111.

frov the single exposure near Valmeyer, although the formation is abundantly
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fossiliferous at many localities in Missouri, but its lithologic characters
are so different from the overlying Kimmswick limestone that it can be easily

distingquished,

Kimmswick limestone. The Kimmswick limestone is the quarry rock in the

Valmeyer quarry, where a little over 100 feet are exposed. The exposure contin-
ues northeastwardly in the bluff for about three-fourths of a mile, at which

point the gentle northeasterly dip carries the formation beneath the surface,

Good exposures are also present in the ravines lying back of the ridge in whose
western face the Valmeyer quarry has been opened, and again in Dennis hollow nearly
east of Valmeyer.

This limestone was named by Ulrich from the typical exposures in the neighbor-

Mo. Bureau Geol. and Mines, vol. 2, 2nd ser., p. 111,

hood of Kimmswick, Jefferson County, Missouri. The formation has a wide dis-
tribution in the Mississippi valley, there being more or less extensive exposures
in Ralls, Pike, Lincoln, St. Louis, Jefferson, Ste. Genevieve, Perry and Cape
Girardeau counties, Missouri. Its exposures east of the Mississippi are much
more limited, being restricted to Calhoun, Monroe, and Alexander Counties, Illinois,
all of which are much less in extent than the exposures in the Missouri localities,
Throughout the entire extent of its outcrops in Missouri and Illinois, the
Kimmswick limestone is very uniform in its lithologic characters, the exposures
near Valmeyer being no exception. It is a very pure, light colored, often nearly
white, sometimes flesh-colored, crystalline limestone, usually nearly or quite
free from chert. The quarry at Valmeyer a single band only, about three feet in
thickness, above the middle of the quarry face, contains concretionary bands of
cherts At no other locality observed is there as much chert, ewen, as that noted

in the Valmeyer quarry. At several localities in Missouri, notably at Glen Park,
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Jefferson County, and Glencoe, St. Louis County, the Kimmswick limestone is ex-

tensively utilized for the manufacture of lime, for which purpose it is well
adapted.

The fossil fauna of the Kimmswick limestone is large, varied, and highly
interesting, although it has never yet been thoroughly studied, and contains
many undescribed species. No attempt has been made to secure a full collection
of the fossils from Valmeyer, but the following species have been recognized
in a collection from the lime quarries at Glen Park, Missouri.

One of the most notable members of the fauna is Receptaculites oweni, which

is almost always present in abundance in the upper portion of the formation, In-
deed, this species is so conspicuous a fossil in the Kimmswick limestone that

Shumard used the name Receptaculite limestone to designate the formation, in his

Rep. Geol., Surv. Mo., 1855-1871, pp. 265, 282, 297, 306.

reports upon Jefferson, Ste. Genevieve, Perry, and Cape Girardeau counties,
Missouri. This fossil, sometimes called the "sun-flower coral," attains a
diameter of six or eight inches in large specimens. Many examples of it may be
seen in the upper portiogéf the Valmeyer quarry, and also in the road sdhrough
Dennis hollow,

In the earliest attempt at the correlation of the Kimmswick limestone, by

Shumard in 1855, the formation was said to probably "represent the "lead bearing"

lst and 2nd Repts., Geol, Surv. Mo., pt. 2, p. 1L2,

or Galena limestone of Iowa, Wisconsin and Illinois, although the mass in the
two districts differs essentially in litholegic appearance." The basis for this
correlation was "the occurrence of the same species of Receptaculites" in the

two formations. Both of these formations was further correlated with the Trenton
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of the New York section. He says "while there is a marked lithological differ-

ence in Towa and Wiscongin, as well as in Missouri, between the rocks of recog-
nized Trenton age and the so-called Galena #imestone, we have, as yet, but
little paleontological evidence for separating them into distinct groups."
After some further discussion of the ewidence, the same author continues "For
these reasons I have thought it best, for the present, to include our Recept-
aculite beds in the Trenton limestone."

In a later report, Shumard expresses a change of opinion concerning the

Repo Geol. Surv. MO., 1855"1871, p. 266.

correlation of the Receptaculite limestone, and places it in the "Hudson River
Group." "This view is based upon the fact that its most characteristic fossils
are Hudson River species." It is altogether probable that one reason for this
correlation with Ordovician strata in the New York section Yyounger than the
Trenton was thayéhe Fernvale limestone was not differentiated from the sub-
jacent limestone, to which alone, the name Kimmswick is now applied.

The latest statement concerning the correlation of the Kimmswick limestone

is by Ulrich, who places it, in a correlation £able of the Ordovician formations

Bull, Geodk. Soc. Amer., vol, 22, pl. 27, facing p. 608.

of North America, below the Trenton, at the top of the Black River stage, and this
correlation is doubtless the best that can be arrived at with our present knowledge
of the fauna and its geographic distribution.

Fernvale limestone, Resting upon the Kimmswick limestone in the Valmeyer

quarry, is a thin bed of impure, more or less cherty, limestone, usually brown-
ish in color, which was never separated from the ugderlying rock by the earlier

geologists., In his definition of the Kimmswick limestone, however, Ulrich

Mo. Bur, Geol. and Mines, vol, 2, ser. 2, p. 111,
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especially excludes this bed from the formation, noting the fact that it is

characterized by the Fernvale fauna of the Richmond or uppermost division of the

Ordovician, which is considered by some authors to be even Silurian in age

Ulrich, Bull. Geol.Soc. Amer., wol. 22, pl. 28, facing p. 608,

Bassler, Bull. U, S. Nat. Mus. , No. 77, p. 25.

The total thickness of the Fernvale bed in the Valmeyer quarry section is
only about one foot, and it rarely exceeds two or three feet anywhere in the
Mississippi valley, and is locally even less than one foot. The formation is so
thin that it is commonly obscured by the wash from the soft overlying Maquoketa
shale, except in especially favorable situations. The Valmeyer quarry is the
only locality in our area where the formation has been seen, although it may be
looked for in Dennis hollow and in the hollows between Dennis and Salt Lick
Point, anywhere that the basal contact of the Maquoketa isfet with,

As in the case of the Kimmswick limestone, this Fernvale bed has a much
wider distribution west of the Mississippi river in Missouri, than in Illinois.
It has not been observed by the writer, however, north of Jefferson County,
Missouri, although it is probably present in St. Louis County. In Calhoun County
I1linois, the formation seems to be absent, the Maquoketa shale resting directly
upon the Kimmswick limestone. The presence or absence of the formation in the
more northern Missouri localities, in Pike and Ralls Counties, is not knows. The
formation is known to occur in Jefferson, Ste. Genevieve, and Cape Girardeau
Counties, and is probably present also in Perry County, Missouri. It is probably
coextensive with the Kimmswick limestone throughout this area, although it is
commonly hidden except where the actual contact at the base of the Maquoketa can

be seen,



P

75—
In its relations with the Kimmswick limestone the Fernvale is unconformable

although this lack of conformity is obscure when observed in isolated sections,
and was entirely overlooked by Shumard in his early studies in Missouri. When
careful observations are made at different localities, however, it is seen
that the Fernvale bed does not always rest upon the same member of the Kimmswick
limestone. This relation is especially well exhilhited in a series of sections
in Jefferson County, Missouri, from just below Kimmswick, southward to beyond
Glen Park., Towards Kimmswick the higher beds of the Kimmswick limestone are want-
ing and the Fernvale rests upon beds which are stratigraphically older than the
conspicuous Receptaculities ,one at the top of the formation. Higher and higher
Kimmswick limestone beds are present in the section as it is followed southward
until, at a locality a short distance beyond Glen Park, the Receptaculites zone
is fully developed.

This Kimmswick-Fernvale unconformity indicates that dry land conditions
prevailed in our area for a long period of time subsequent tc the deposition of
the Kimmswick limestone, during which period the greater portion of the middle
Ordovician and mos# or all of the upper Ordovician rocks were deposited in the
eastern part of North America. In fact the presence of this unconformity, which
is widespread in its distributien, is one of the reasons advanced for the separ-
ation of the Fernvale, Maquoketa, and other Richmond formations from the Ordo-

vician, and for their inclusion in the Silurian period.

Jour. Geol., vol. 15, pp. 519-525.

The Fauna of the Fernvale is totally different from that of the Kimmswick

limestone, the most characteristic index fossil being Rhynchotrema capax. A

list of the species which have beegéollected from the formation at the Valmeyer
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quarry, is as follows:-
The Fernvale formation was originally described by Hayes and Ulrich from

the Columbia quadrangle of Tennessee, where it includes shale and limestone strata,

Geol. Atlas of U, S., Columbia Folio, pe 2.

Its thickness in that region is said by these authors to range from nothing to
LO feet, the average being less than 20 feet. The correlation of the formation

in the Mississippi valley was first made by Ulrich,

Mo. Bureau Geol. and Mines, wol. 2, ser. 2, p. 111,

Maguoketa shale. On the fgce of the Migsissippi river bluff extending north-

east from the Valmeyer quarry, there is a conspicuous slope covered with vegeta-
tion, lying between the nearly vertical escarpment of Kimmswick limestone below
and the still more conspicuous escarpment of Mississippian rocks above. This
slope is underlaih by the Maquoketa shale, and the topographic expression is what
it is because of the presence of this soft stratum between the two resistant
formations. Thefhickness of the formation at this locality is approximately 80
feet, and it probably does not vary much from this thickness throughout the area
of its outcrop in Monroe County.

Because of its lithologic character, good exposures of the Maquoketa are rarely
met with, but as usually seen in its uprer portion, it is a fine, olive green,
argillaceous shale, nearly or quite free from grit of any sort. Good exposures
near the summit of the formation occur at about the mid-}ength of Dennis hollow,
on the road from Waterloo to Valmeyer. The basal portion of the formation, just
above its contact with the Fernvale, is expdsed in the bluff a fewrods above
the Valmeyer quarry. At this locality the formation is yellow or buff in color,

and is a more or less granular, shaly dolomite rather than an argillaceous shale,
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some of the beds, for two or three inches or more in thickness, being quite dense

and hard.

The characteristic basal Maquoketa fauna, which has been recorded from many
localities in northwestern Illinois and the adjacent portions of Wisconsin and
Iowa, consisting mostly of diminutive pelecypods, is well developed at the locality
above the Valmeyer quarry. The shells are found washed out on the bank and are
also in place in a bed a few inches thick, about one foot above the Fernvale
limestone contact. This bed contains, besides the little shells, numerous ir-
regular nodules, brownish in color, from a quarter of an inch in diameter down,
which are apparently phosphatic in character. The fossil species which have been
collected from this locality are as follows:-

Schizocrania sp.

Plactambonites cf. sericea (Sow.)

Zygospira ? sp.
Ctenodonta sp.

Cleidophorus neglectus Hall,

Archinacella sp,

Scenella sp.

Lophospira sp.
Liospira micula (Hall).

Hormotoma ? sp.

HoloBea SPe

Orthoceras sp.

Aside from the Mississippi river bluff, Dennis Hollow, and the hollows between
Dennis and Salt Lick Point, where the Maguoketa occurs in association with the
underlying Fernvale and Kimmswick limestones, the formation outcrops iy the first

hollow intersecting the bluff above Salt Lick Point, whose mouth is in the S.W.
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1/h of sec. 35, T. 2 S., R, 11 W, At this locality none of the lower formations
are exposed, the dip of the strata having carried them below the surface, but a
good exposure of the Maquoketa may be seen in the bank of the stream a short
distance from the mouth of the rawvine., The total thickness of beds exposed ab
this point is about ten or twelve feet. Thgiower half of the exposure consists
of ashen gray, soft shales, with conspicuous nodular bands. The nodules in these
bands are probalily dolomitic in character, they are flattened or more or less
lenticular in foarm, usually two or three inches in thickness, and may be a foot
or more in width, they occur along the bedding planes with shale intervals be-
tween of a few inches to a foot in thickness, Above these nodular layers the
formation consists of yellow or greenish shale without the nodules. Along the
horizon separating these two layers fossils are somewhat common, they occur
through about two or three feet of strata including the summit of the nodular
layer and the basal portion of the upper bed. Fragments of bryozoa are the most
common, but several branchiopods are also present. A list of the species which
have identified from this locality is as follows:-

Dalmanella cf. testudinaria

Dinorthis subquadrata

Strophomena sp. undet, (small transverse form.)
Strophomena sp. undet. (large form.)

Rafinesquina sp. undet. cf. R. unicostata

Scenidium sp. undet,

Parastrophia divergens Halland Clarke.

Rhynchotrema capax (Conrad.)

Corynotrypa inflata (Hally)

Ceramopora granulosa Ulrich,
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Prasopora n. spe

Prasopora n. sp.
Aspidopora ? sp.

Bythopora n. spe

Hemiphragma imperfectum

Diplotrypa ne. sp. ?
Anaphragma mirabile Ulrich and Bassler,

Two other outcrops of the Maguoketa occur within our area. The first of
these is in the long ravine next south of Demnis Hollow, a little less than one
mile from its mouth., This exposure is less than one-fourth of a mile in length
where the erosion of the ravine has cut through the higher formations in the
axis of the Valmeyer anticline. Not more than about four feet of shales are
exposed at any one point in the creek bank, although there must be present about
thirty feet altogether beneath the base of the overlying Mississippian. At one
point in the creek bank, at this locality, a thin bed of brown sandstone is
present, one or two inches in thickness, which is filled with irregular, brownish
nodules, probably phosphatic in composition. Most of the shales, where well
exposed here, are very thin and evenly bedded, graptolites are abundant in some
horizons, some of the beds being so filled with them as to be almost black.

The only species which has been identified is Diplograptus peosta (Hall).

The last Maquoketa locality is in the north branch of Schaeffer Hollow,
about one mile from the river bluff, The area of outcrop at this locality is
even smaller than the last, and like that one, it is uncovered by the erosion
of the ravine across the axis of the Valmeyer anticline. No clean-cut exposures

of the shale are present, although the characteristic greenish mud, due to the
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disintegration of this formation, is clearly exhibited at one point in the creek

bank. Not over ten feet in thickness of the shale can be present in this ravine

beneath the base of the overlying Mississippian,

MISSISSIPPIAN

Pre-Mississippian Unconformity. The basal contact of the Mississippian

upon the older rocks is exposed within the area under consideration, only in the
Valmeyer anticline, and in this region the only formation with which the Missis-
sippian comes in contact, is the Maguoketa shale of the Ordovician, the entire
series of Silurian and Devonian formations being absent. This hiatus repre-
sents an enormously long period of time, probably equivalent to from ane-fifth
to one-third of the whole of the Paleozoic, during which the area was above sea
level, or at least in such an attitude that no sediments could be deposited, or
it received sediments during a portion of the time which were later raised above
sea level and removed by erosion before the beginning of Mississippian time,
During this enormously long lapse of time the older rocks were subjected to no
notable deformation, since the stratification of the younger rocks is essentially
parallel with that of the older sediments, the deformation which is recognized
in the area being of much younger age, involving as it does, both the older and
the younger formations equally,

Although the surface outcrops do not indicate that any rocks of Silurian
or Devonian age were ever present in the region, there is some indication of
strata lying between the Mississippian and the Ordovician in certain deep well
sections. In the Gilster well at Chester the base of the Mississippian can be
certainly recognized in the 29 feet of red Fern Glen rock, at a depth of from 1656
to 1685 feet, Beneath +this horizon there are 390 feet &f wariously colored

limestomes before a conspicuous shale stratum, 95 feet in thickness, is reached
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This shale is believed to be the Maquoketa, in which case the 390 feet of lime-
stone must represent either or both the Silurian and Devonian,

In the Hergenroder well No. 1, sunk about two miles east of Waterloo,

70 feet of white limestone is present beneath the red Fern Glen, separating it
from 105 feet of light colored shale which is doubtless the Magquoketa. This
white limestone can only be Silurian or Devonian.

From these records it would appear that either Silurian or Devonian forma-
tions, or perhaps both, may have been deposited throughout the region, which were
later entirely eroded in a part of the area before the beginning of Mississippian
time,

The Maquoketa shale which lies immediately beneath the Mississippian where
this contact is expos8d in surface outcrop, is so soft and nonresistant, that
it could scarcely have remained as nearly unchanged as it seems to be, during
the enormous interval from the time of its deposition to the beginning of the
Mississippian, under any conditions which are conceivable. This unchanged condi-
tion of the Maquoketa shale, therefore, would suggest that it had been buried
beneath younger formations during the greater portion of the interval represented
by the great pre-Mississippian unconformity, and that it had been exposed for
only a comparatively short time immediately preceding the initial Mississippian
sedimentation.

Subdivisions of the Migsissippian., The total thickness of the Mississippian

rocks in the region, is approximately 1650 feet, as shown in the Gilster well at
Chester, which starts in the uppermost formation of the series and penetrates
2737 feet, into formations much older than the Mississippian, the base of the

Mississippian being at the depth of 1685 feet. In this total 1650 feet, many
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distinct formations are recognized, having different lithologic characters,
some of them being conformable one upon the other, and others being separated
by unconformities of greater or less importance. In general the lower half, or
somewhat more than half, is made up of limestones of varying characters, some-
times with large amounts of chert. The upper division includes sandstones,
limestones and shales, and is much less uniform in its lithologic character
than the lower division. No distinctive name for the combined formations of the
lower division has ever been used, but the upper division commonly has been known
for many years aséhe Chester group.

The several formations of the Mississippian which have been mapped in the
Randolph-Monroe County area, and the grouping of these formations in the manner
which seems to best facilitate their interpretations, are shown in the following

table.
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Chester

Group

A

Kinkqid

Degonia

Clore formation.
Palestine formation,
Menard formation,
Okaw formation,
Cypress formation,
Paint Creek formation
Yankeetown formation,
Ranault formatione

Aux Vases sardstone,

Ste., Genevieve limestone,

Meramec

Group

Osage

Group

Kinderhook

Group

St. Louis limestone.

Salem limestone

Warsaw formation.
Keokuk limestone

Burlington limestone,

Fern Glen formation,
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KINDERHOOK GROUP

Fern Glen formation,- The basal formation in the Mississippian system

in our region, is the Fern Glen, This formation is largely limestone, although
in meny localities it is more or less argillaceous, and in its upper portion

it includes much chert in regular horizontal bands, which are either more or
less detached concretionary masses, lenticular in form, or solid continuous bands
varying in thickness up to ten or twelve inches, A characteristic feature of
the fofmation in its type locality, Fern Glen, St. Louls County, Missouri, and
also in the Monroe County, Illinois, localities, is its deep red color, which
grades upward in most localities, into greenish beds. This coloration of the
formation is clearly primary, that is 1t is not due to the effects of weather-
ing at or near the surface, since the same characteristic red color is present
when the formation is encountered in deep well drilling, In the Gilster well

at Chester red likestone and shale, undoubtedly the Fern Glen, occurs at a depth
of 1656 feet and continues for 29 feet, In the Hergenroder well, two miles east
of Waterloo, the red Fern Glen is first recognized at a depth of 795 feet, and
apparently continues for 60 feet,

The thickness of the Fern Glen, as exposed in its surface outcrops, is
usually about thirty feet, but because of the absence of any sharp line of de-
markation between it and the superjacent formation, it is not always easy to
locate its upper limit., In the deep well at Chester 29 feet of the red shale
and limestone are reported, but in the Hergenroder well east of Waterloo, 60
feet are recorded.

The surface exposures of the Fern Glen are entirely limited to the Valmeyer
anticline, Except where covered with talus, a continuous outcrop of lthe formation

is present, in all the ravines and in the face of the bluff, from the south side
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of Dennis Hollow emst of Valmeyer, At the latter point the dip of the strata

carries the formation beneath the level of the flood plane of the Mississippi
river. Only three other isolated outcrops of the formation occur within our
area, These are along the axis of the Valmeyer anticline, where erosion in three
of the ravines southeast of Dennis Hollow has cut entirely through the overlying
formations, The largest of these exposures lies mostly in n.w. 1/4 of s.w. 1/4
sec, 11, T. 3 S., R. 11 W., extending for a short distance to the west into the
adjacent section 10, This outcrop is present in both banks of the ravine and
has an extreme length of about one-fourth of a mile, entirely surrounding a
small area of Maquoketa shale which marks :the crest of the anticline., In the
next ravine, a tributary of Schaeffer Hollow, to the south-east, and for most
part limited to the s.,e. 1/4 of s.w. 1{4, sec, 11, T, 3 S., R. 11 W,, a similar
but smaller outcrop of Fern Glen occurs, which also surrounds a small area of
Maquoketa, The last exposure of the formaton occurs in the upper part of
Schaeffer Hollow, in the n,e. 1/4 of n.e. 1/4 sec. 14, To 3 S., R. 11 W. This
outcrop is a very small one, about oneweighth of a mile in length and since the
erosion in this ravine has not progressed far enough to uncover the underlying
Maquuketa, it is the oldest rock exposed in the axis of the anticline,

The recognition of the Fern Glen in the deep well sections at Chester and
again east of Waterloo, indicates that in all probability the formation is present

throughout the entire area of our map, beneath the younger formations,
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Paleontology.- The fauna of the Fern Glen has been fully described in

another placel, and although more recent studies have added little new to the

1l
Bull, Geol. Soc, Amer,, vol. 20, pp. 265-332, plates 10-15 (1909)

fauna, the identification of several of the species has been modified., This
original study of the fauna was based upon material which was for the most part
collected at Fern Glen and near Kimmswick, Missouri, localities outside of the
ares under immediate consideration here, although a collection from outcrops

at Salt Lick Point, above the Valmeyer quarry, and also at hand at the same
time, None of the Monroe outcrops are abundantly fossiliferous, the best lo-
cality being that at Salt Lick Point, but a few species can be found at nearly
every locality. The complete fauna of the Fern Glen, as it is now knowg both
from the Missowri localitles end those in Monroe County, is as follows:

Cysthaxonia arcuata Weller,

C. minor Wellew.

Amplexus rugosus Weller,

A, brevis Weller,

Zaphrentis cliffordana Milne-Edwards and Haime,

Ze. wortheni Weller,

Beaumontia americana Weller,

Favogites valmeyerensis Weller,

Cladoconchus americanus Weller,

Monilopora crassa (McCom).

Palacacis depressus (Meek and Worthen),

P bifidus Weller,

Synbathocrinus dentatus Owen and Shumard,

Poteriocrinus macropleurus (Hall).
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Poteriocrinus sp.

Baryerinus sp.

Coeliocrinus sp.

Graphiocrinus sampsoni Weller,

Platycrinus stellstus weller,

P, springeri Weller,

Rhodocrinus punctatus Weller,

Agaricocrinus praecurcsor Rowley,

Loboerinus pistilliformis (Meek and Worthen).

Actinocrinus rubra Weller,

Physetocrinus smalleyi Weller,

Mespllocrinus sp.

Metichthyosrinus sp.

Pentremites decussatus Shumard,

Fistulipora fernglenensis ieller,

Chilotryps americana (Miller),

CY¥stodictya lineata Ulrich,

Evactinopore sexradiata Meek and Worthen/

Cranla missouriensis Weller,

Leptaena analoga (Phillips)/

Schuchertella rubra Weller,

Se Jernglenensis Weller.
Rhipidomella jerseyensis Weller.

R. SPe
Schizophoria poststriatula Weller,

Chonetes multicosta Winchell,

C. logani Norwood and Pratten,

Productus fernglenensis Weller,

k. sampsoni Weller.
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amarophoria bisinuata (Rowley)

Rhynchopora persinuata (Winchell),
Spirifer vernonensis Swellow.

Se rowleyi Weller,
Se chouteauensis Welier,
Se fernglenensis weller,

Spirifereila plenus (Hall),
Delthyris novamexicanus (Miller).

Spiriferina subtexta White.
Cyrtina burlingtenensis Rowley,
Pseudosyrinx sampsoni Weller,
Athyris lemellosa (L'eveille).

Cliothyridina obmaxima (McChesney).

C. fernglenensis Weller,
C. prouti (Swallow).

Ptychospira sexplicata (White and Whitfield),

Hustedia circuleris (Miller).

Dielasma fernglenensis Weller,
Deltopecten fernglenensis Weller,
Conocardium sp.

Platyceras parslius White and whitfield,
Qrthoceras sp.

Cyrtoceras sp.

Proetus fernglenensis Weller,
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BURLINGTON LIMESTONE.

The characteristically red Femn Glen formation passes into the super-
jacent Burlington with no sharp line of demarkation., The red color disappears
and the chert layers begin at about the same horizon, but whether the basal line
of the Burlington should be placed beneath the lowermost chert, or whether some
portion of the cherty beds should be included in the Fern Glen is an open ques-
tion, In the mapping of the formatioms the basal line of th& Burlington has been
uniformly placed about 30 feet above the base of the Mississipplan,

In the southeastern Iowa, where the Burlington limesbone has its typical

1
development, 2 maximum thickness of about 150 feet has been recorded, the upper-
s

Keys, Iowa Geol, Surv,, vol, 3, pl. 28, opposite p. 330 (1895).

most 30 to 50 feet being conspicuously cherty in character, and forming the
resistent beds which have been the cause of the development of rapids in the
Mississippi river above Keokuk, In the southern extension of the Burlington
limestone the chert incluslons become a more and more conspicuous feature of the
formation, until in Monroe County, Illinois, it is made up of chert in very
large part, Excellent exposures of the formation may be seen in Dennis Hollow
where the thiclcnesqéf the chert beds is approximstely 100 feet. The chert
occurs in exceedingly irregular and knotty layers, parallel with the bedding
planes of the formation and varying in thickness up to 10 or 12 inches, Sand-
wiched between the chert beds are layergof limestone, the proportional amounts
of limestone and chert varying somewhat fpom place to place, the limestone rargly
or never meking up more than 504, mnd in places probably constituting as 1little
as 207 of the entire mass of the formatidn, In the weathered outcrops of this
formation,the limestone constituent has been more or less completely removed by

solution, and the chert has brokan down in angular fragments which cover the hill
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slopes. The limestone layers of the formation are commonly very pure, light

colored calcium carbonate, often nearly white. The texture of the limestone
layers varies from dense to somewhat coarsely crystalline, the more crystalline
beds being made up more or less entirely of the fragmentary remains of crinolds,
The chert layers are most commonly light gray in color, becoming nearly white
in places, Their texture is dense, and at no locality has the porous chert
filled with cavities from which fossils have been dissolved, such as occurs in
many other localitieghn the Mississippi velley, been observed in Monroe County,
Origin of the Chert., The limestones constituting the Osage group are
always conspicuously cherty, wherever they occur throughout the entire Mississippi
valley region, extending into northern Arkanses and to Alabama, In Arkansas these
beds have been named the Boone Chertl, end the name Boone has been very extensively
ik

used in Arkansas, southwestern Missouri and Oklahoma, In Tennessee and Alabama
the name Fort Payne Chert has been used for beds of approximately the same age,
The origin of the vast amount of silica which has entered into the composition
of these cherts, 1s a question which seems never to have been satisfactorily
solved, Appeal has been made to the agency of silkea secreting organisms, such
as sponges, but if sponges had been present in these ancient seas in the enormous
numbers requisite for the secretion of this vast amount of silica, it is only
reasonable to suppose that they would have left some evidence of their existence,
as fossils, but not a single fossil sponge is known to the writer from these beds,
That the silica was an original pa:ﬁéf the formation, though perhaps not in its
present form, seems to be a necessary conclusion., If it has been introduced into
the limestone formation from some outside source, some distortion of the lirme -

stone layers around the chert masses might be looked for, but no such structures
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have ever been observed by the writer. If cavities had been formed in the lime-

stone by solution, and later been filled with silica from some outside source,

an almost impossible conception, the line of demarkagtion between the chert and
limestone should be very sharp in all cases, but such is not the case. In many
cases a graduation from pure chert to pure limestone may be observed, without

any demarkation, and fossil shells are sometimes found which are half calcareous
and half siliceous, Neverthelesw there seems to be abundant evidence that the
chert, in its present condition, is secondary, and that it had assumed its

present condition at a time when the limestone had not only become thoroughly
consolidated, but after it had become crystalline, essentially the condition in
which it is now found, In many places, though not in Monroe County, the silici-
fication of the matrix in which fossils are buried, has become complete, while

the fossils themselves, mainly fragments of crinoid stems, have not been changed.
When such beds have been subjected to the influence of Percolating ground waters,
the calcareous fossils have been removed by sglution, and there remains a more

or less porous chert, In certain porous cherts of Ihis sort, exceedingly thin
diaphragms of silica msy be observed, crossing the cavities left by the solution
of _the crinoid stems, These diaphragms have exactly the position of the cleavege
planes of calcite, and must therefore have been formed subsequently to the crystal-
lization of the original calcium earbonate of the fossil, The presence of such
diaphragms may be explained by assuming that the rock strata, while in their
originel consolidatéd and erystalline condition, were subjected to some slight
strain, sufficient to cause the fracture of some of the crystal forms, and to
produce slight openings along some of their cleavage planes, Subsequently, during
the silicification of the matrix surrounding the crystalline fossils, these thin
cavities along the cleavage planes were filled with silica, and have remained after
the final solution of the calcite fossils,
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From what has been set forth, it seems clear that we must assume that

the siliceous material constituting the chert masses must have been an orig-
inal part of the formation, although its present condition is secondary, and
furthermore that some ultimate source, other tha.;zéilica. secreting organisms,
must be appealed to,

At the present time dl1 streams entering the sea carry silica in solution
or suspension, which is precipitated in the colloidal condition on contact
with the ocean water, Unless this colloidal silica is disposed of in some other
manner, it must become mingled with the accumulating sediments, In the case
of the limestones in question, large quantities of silica must have been supplied
by the streams flowing into the sea occupying the Mississippi valley basin, while
the clastic sediments being carried into the same basin were limited in amount,
the accumulating sediments being in large part organic, The resulting forma-
tion, under such conditions, would be a limestone with large quantities of silica
disseminated through it, which later in the history of the formation has become
seggregated into the chert bands and nodules as we observe it,

As has already been pointed out,the secondary accumilationbf the sélica
has taken place subsequent to the congolidation of the formation and the crystal-
lization of its calcium carbonate, and there is some evidence to suggest that
this change has taken place only at or near the surface, that it is essentially
a weathering process., The reason for such a supposition is, that in certain
deep wells which have pentrated these Mississippian limestones, which are con-
spicuously cherty in theri surface exposures, the records show no chert bands

whatever, but do show silica finely disseminated through the limestone,
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Field observations to be made on the Burlington

Re-examine the Dennis Hollow section and sections in ravines to

the north. Get thickness more accurately and search

for fossils,

Section in hollow between Dennis Hollow and Valmeyer quarry bluff,

5e
L.
3.

24

L.

Pleistocene.

Chert and limestone, Burlington eceeececessccsscscssscees 80
Limestone, red in color, somewhat argillaceous,

with some chert, Fern Glen secccececccescocccccsccccess 20
Shale, olive-green or yellowish, weathering

into a plastic clay. Maquoketa or ThebeS seccecoscscecses 70
Limestone, crystalline, nearly white or slightly

pinkish in color. Kimmswick limestone eeceecsceseccescses 120

feet.
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WARSAW FORMATION
Succeeding the chert and limestone series which represents the Burlington
and Keokuk formations of the upper Mississippi Valley, there is in St. Clair
and Monroe Counties, a fbrmatioqﬁonsisting of argillaceous and calcareous
shales with intercalated limestone beds of greater or less thickness. This
formation is best exposéd in immediate association with the Columbia and
Valmeyer anticlines. The noethernmost exposures of the formation is in sec. 33,
T. 1 N., R. 10 W,, in the valley whose mouth is just south of Sugar Loaf School.
This exposure, which is the only one observed in St. Clair County, is entirely
surrounded by younger formations, being uncovered by the erosion aceess the
axis of the northern portion of the Columbia anticline.
A section of the beds exposed in this Sugar Loaf Hollow, is as follows:
13, Limestone, light colored, mostly gray or brownish, more
or less granular and crystalline in texture, occurring
in thick and thin beds with some shaly and magnesian partings.
Salem TimGstone essssvsscusvesssonnsnsasnnnnsrsansnnnsnen I3 L6680
12, Dolomite, blue-gray in color, homogeneous, fine-geained
and gritty in texture. This rock was formerly exten-
sively mined for cement rock ,,eceececccocssccscscsccees 8 "
1l. Limestone, thin-bedded eeessecescsccccsocescscocssescacs 3 M
10, Limestone, filled with specimens of Spirifer
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In this section the total thickness of the formation is not exposed,
only the upper portion being uncovered.
limestone, and the cement bed and underlying limestone, beds 12 and 11, may
also be included in that formation in all probability, although there is no

discontinuity in the sedimentation from the lower beds to the higher ones.
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Limestone, thin-bedded ,ecccccececceccccecccccscsceccnss
Limestone with many f05Sil8 eeececcccccssccccscoososoacss
W 2L9.
Shales and thinSbedded limestone seececccccccccccceceene
Limestone, fossiliferous ceeececscccsceccoceccccscsccces
W 2L8.
Shale, buff or blue in color, with some lenses
or thin bands of limestone s.ceececcccccccrcscnnccncae
Shale, buff colcred, calcareous, fossiliferous eececececss
W 2L7.
Shale, buff or blue in color, with thin beds and
lenses of 1limeStone eccceeccecccccccsvsccncecaccncsccnn
Limestone, thin and irregularly-bedded, with
layers of shale. FoSS8iliferousS eeecscesscccscessscoccce
W 2L6.
Shale, blue and buff in color, fossiliferous secececececcse

W 245,

2 feet

11

"

n

Bed 13 is unquestionably the Salem

6 in.

6 in,

Under the deep talus coverihg of the northwesterly face in Mississippi

river bluff, about one-fourth mile north of Sugar Loaf School, these same

Warsaw shales must be present, but the formation is entirely covered at the

present time,
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Another area in which the Warsaw is the surface formation, is present
in the Wilson Creek, valley immediately east of Columbia, up which a railroad
spur has been built, and in the tributary to this valley from the north. In
si,e this area about equals the one near Sugar Loaf Séhool, and like it, it
has been‘exposed by the erosion acpess the axis of the Columbia anticline,
ang is entirely surrounded by younger formations. No detailed section of the
strata has been made in this valley, but the beds and their contained fossils
are similar to those of Sugar Loaf hollow.

In the next valley south of Wilson Creek, in sections 22 and 23, T. 1 S.,
R. 10 W., an area of Warsaw shales womewhat larger than the last is present,
also exposed by the erosion ag§g§s'the axis of the Columbia anticline, Still
another small, isolated area of the formation is exposed in a small ravine
in the extreme northeast corndr of section 27, T. 1. S., R. 10 W,

Beyond the last mentioned exposure, iyé southward direction, the Warsaw
is continuously present upon the flanks of the elongate, dome-like portion of
the Columbia anticline. At the north it occupies the greater portion of the
valley heading near Shoemaker school, and also the tributary to this valley
a little more than one-halﬁﬁile further south, although in this tributary
the erosion acrgss the axis of the anticline has progressed so far that a
narrow strip of the underlying chert formation has been exposed for a short
distance. Along the western, steeply dipping flank of the anticline the forma-
tion is exposed, and in place§ well exposed, in nearly all the stream valleys
which cross it, but the eastern flank is more heavily drift covered, and the stream
erosion is much less deep, in consequence of which exposures are rare,

At a mumber of points the blue clay of the Warsaw is reported in well records,

and the character of the wash in some of the streams is indicative of the same
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blue clay shale, but no really good exposure has been observed. The southern-

most occurrence of the formation in the Columbia anticline is in a well excava-

tion at the creamery in Waterloo, where some of the characteristic fossilifer-

ous limestone from near the summit of the formation has been penetrated.
Throughout this area, the Warsaw strata most commonly met with are some

of the limestone beds near the summit of the formation characterized by

the abundance of the fossil branchipod, Spirifer washingtonensis, this Spirifer

bed being one of the best horizon markers in the entire sub-Chester portion of
the Mississippian in this region. The shales which comprise the major, lower
portion of the formation, are so non-resistant in character that they are
actually exposed only in especially favorable situations.

The outcrops of Warsaw associated with the Valmeyer anticline are first
exposed in the short valleys intersecting the Mississippi river bluff in
sec. 25, T. 2 S., R. 11 W., about three and one-half miles northeast of Val-
meyer. The formation undoubtedly occurs in the base of the river bluffs in
this same section, but the deep talus covers any exposures which may ever have
existed here. From these northernmost exposures the gentle dip of the strata®
upon the northeastern limb of the Valmeyer anticline, carries the Warsaw strata
to a higher elevation in a southwest direction. Good Varsaw exposures, dis-
tributed through the entire thickness of the formation are present in the two-
headed hollow in sections 35 and 36, T. 2 S., R. 11 W, The lower portion con-
sists for the most part of blue shales but in the upper portion limestone beds

carrying the characteristic fauna with Spirifer washingtonensis, are met with,

In this region this Spirifer bed is just as characteristic as in the outcrops
associated with the Columbia anticline, but here another species, Productus
magnus, is more commonly associated with the Spirifer, sometimes in the same

bed, but more commonly it is best represented ind limestone horizon a few feet
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beneath the Spirifer bed. The two species together, however, 5. washingtonensis

and P, magnus, characterize a very distinct faunal zone.

In the next ravine southwest of the two-headed one last mentioned, the
Warsaw shales are again well exposed, and the formation covirs the hill between
this ravine and the one whose mouth is in the‘southwest corner of the same sec-
tion, In this immediate region, where the Warsaw shales constitute the under-
lying rock over a considerable upland surface, the presence of the formation
is shown by the extreme development of land-slide topography, due to the plasticity
of the shales when wet, although most of the formation is buried beneath a thick
mantle of loess,

In a southeasterly direction the formation occupies a sinuous belt around
the heads of the ravines leading down to the Mississippi river bottoms, resting
upon the underlying chert beds. The Valmeyer anticline, however, plunges to the
southeast, and about two and one half miles southeast of Valmeyer this belt swings
across the axis of the anticline and joins the narrower belt upon the more steeply
dipping southwestern limb of the anticline. Still further to the southeast the
Warsaw occupies the central portion of the anticline, although isolated areas of
the underlying chert, of considerable size, are exposed in the valleys, which
have been uncovered by the erosion of the streams aceess the axis of the anti-
cline. This continuous area of Warsaw continues to the ravine tributary to
Monroe City hollow, just northwest of Madonnaville. Beyond Maddonnaville only
two small, isolated areas of Warsaw, both in sec. 19, T. 3 S., R. 10 W., in two
ravines tributary to Monroe City hollow, where the formation is exposed by the
erosion across the axis of the anticline.

In this entire Valmeyer anticline area of the Warsaw, the portion of the
formation which is most commonly exposed, is the upper, more calcareous portion

which is characterized throughout the area by the abundance of examples of
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Spirifer washingtonensis and Productus magnus. Because of their non-resistant

character, the shale beds which constitute the mass of the formation, are
well exposed in only a few localities, The highly resistant chert bedé, how-
ever which are superjacent to the Warsaw, almost everywhere furnish an abundance
of outcrops in the area underlain by them, so that the limits of the forma-
tion are rather sharply marked in most localities Wy the chert beds beneath,
and by the Spirifer-Productus beds just below the top. Not uncommonly, also,
the position of the formation is indicated by the topographic features of the
surface, even where no actual outcrops can be detected. Such a locality may
be seen in the face of the bluff east of Valmeyer, just below the mouth of
Dennis Hollow, where the position of the steeply dipping shale beds is indi-
cated by a distinct depression of the surface, although it is entirely talus
covered. This depression is much more clearly seen when viewed from a little
distance, and although it is clearly discernible at a time when the vegetation
is in full leaf, it is better defined after the leaves have fallen.

The lithologic characters of the Warsaw formations in the Valmeyer anti-
cline outcrops is perhaps as well exhibited in the Dennis Hollow section as

in any other, where the following succession of beds has been determined.

? Limestone, bluish-~gray,crystalline, with shaly
partings, Exposed in wagon road. The

Spirifer washingtonensis bed seceececcscccaseessess ¢ feet

9- Shale’ Soft, bluiSh in CO]_OI' 90 0020000000 000G OODLTOSPSS 12 "
8. Limestone, gray,'crystalline, with many fossils.

The Productus magnus bed e..ceeevereccscccscaceeee 2 M

W 501,
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7+ ©Shale, bluish in color, with some calcareous
bands and 1eN8eS e.cecescccscsscncsscccscvesnsses-ses 17 feeb
6. Shale, bluish, filled with bryozoans ee..ceeeeecsceccese 10
W 502,
5. Shale, blue in color, without grit, weathering
fo a plastic CIEY iiier visias s selvisens palininis saainonabn L9~ 1
W 503.
L. Limestone, bluish-gray in color, crystalline,
with shaly bands, only slightly cherty eeesesecessesses 11 "
W 505.
W 506.
3. Chert beds, with some limestone intercalated ¢.eececesee 100 "
2, Limestone, reddish in color, somewhat argil-
laceous in part, with bands of chert in upper
portion. ' Fera Glen formabion «.sssesscscssssassscseny - 25 N
l. Shale, olive-green, becoming plastic clay when
mixed with water. Thebes ..cc.cciviececscccccccccanes

Although this section in Dennis Hollow differs in its details from
that in the Sugar Loaf Hollow, already recorded, the general composition of
the formation in the two localities is the same, and the difference are prob-
ably no greater than would be recognized in any two similar sections of the
formation taken at similar distances apart.

Southwest of the Valmeyer anticline the Warsaw is again exposed at a
number of points along the Mississippi river bluffs, and in some of the
tributary valleys and ravines intersecting the bluffs, Immediately southwest of
the anticline the rock strata are folded in a very shallow synclinal trough, and

at a distance of a mile or a mile and one-half from the axis of the anticline, the
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beds are dipping gently to the northeast. This structure brings the upper part
of the Warsaw formation to the surface again in the lower portion of Monroe City
Hollow and its tributaries, the outcrop extending to a distance of three-fourths
of a mile from the river bluff in the main valley. Excellent exposures of the

higher limestone beds of the formation, with Spirifer washingtonen&is and

Productus magnus, are present in some of the ravines, especially in the forked

ravine whose mouth is just above the mouth of Monroe City Hollow, and in the
larger one of the tributaries of the Monroe City Hollow from the south. The
Warsaw continues as the underlying formation in the lower portion of the bluff to
the gouth of Mayestown Hollow. Good exposures of the Spirifer bed are present

in the upper portion of the short ravine about half way between Monroe City and
Mayestown Hollows, and limited exposures of the same bed may be seen close to the
mouth of Mayestown Hollow, but along the bluff the presence of the formation is
indicated only by the topographic features. Above the mouth of Monroe City Hollow,
and again below the mouth of Mayestown Hollow, the river bluffs rise above the
talus slope in abrupt escarpments, but between these two points abrupt bluffs

are not present because of the nonresistant character of the soft Warsaw shales
which have broken down and have formed a longer and more gentle slope of the
surface.

Still further to the southeast, for a distance of between three and four
miles along the river bluffs, just west and southwest of the village of Renault,
the Warsaw formation again appears above the level of the Mississippian bottom.
The first appearance of the beds in this area is in the mouth of a sort ravine,
one mile below Fultz Hollow,where only the Spirifer bed is exposed. In the next
small hollow, one-half mile further southeast, the uppermost beds of the Warmaw

are again exposed, but not until the three larger ravines southwest of Renault,
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whose mouths are situated in sec. 36, T. L S., R. 10 W,, and in the extreme
northeastern corner of the adjacent section 1 to the south, does the formation
exhibit any conspicuous exposures. At the mouths of these hollows and in the
points of the hills between, a thickness of from 80 to 100 feet of Warsaw beds
is present, and the outerops continue up the ravines for a distance of one-half
to three-fourths of a mile.

No further exposures of the Warsaw formation are present upon the Illinois
side of the Mississippi River, but in Ste. Genevieve County, Missouri, in a
direction essentially following the strike of the beds in Illinois, the formation
is again exposed, and bears the same characteristic fossil zonea, especially the

Spirifer washingtonensis and Productus magnus zone.

SALEM LIMESTONE

The dividing line between the Warsaw formation below and the Salem lime-
stone above, lies within a few feet of the conspicuous Spirifer bed near the
summit of the Warsaw, This line is marked by no break in the sedimentation al-
though the transition from the lower to the higher formation is accomplished within
a very few feet,

In its areal distribution the Salem occurs in two rather distinct regions,
associated with the Columbia dnd Valmeyer anticlines. In the northern portion of
the Columbia anticline a considerable area of Salem linestone occupies the axial
portion of the fold. In the section already described from the Sugar Loaf School
hollow, beds 11, 12, and 13 may be considered as constituting the lower portion of
the formation, though bed No. 13 is its most typical expression at this point. No
fossils have been observed in the cement bed, No. 12, so there is no paleontological
evidence for placing it either in the Warsaw or the Salem, and no especial viola-

tiom of the paleontological data would be done in placing bed No. 1l in either of
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the formations. The fact remains that the dividing line is very near to the
horizon of the cement bed, and if that bed were a continuous one, possible of
recognition throughout the entire area, iyéight well be adopted as the marker
of the dividing line,

In the region adjacent to Sugar Loaf School, the Salem limestone occurs
in the Mississippi river bluff north of the school, in the several branches of
the two stream valleys which join at a point about two-tenths of a mile south
of the school, and in the hill separating these two valleys. In this portion of
the Columbia anticline the fold is plunging to the south, and in that direction the
Salemﬁs exposed in smaller and smaller, isolated areas, along the axis of the
anticline, where the stream valleys have been eroded acorss it, the size of the
isolated area being dependent upon the depth of the valleys.

Just east of Columbia, at the: northern extremity of the elongate, dome-
like portion of the anticline, an area underlain by the Salem linestone originates,
which is continuous around the entire dome-like structure. At the north, for a
distance of two and one-half miles it occupies the axial portion of the fold,
enclosing some isodated areas of the subjacent Warwaw which have been uncovered
by the erosion of the stream valleys. Beyond the point indicated the formation
continues on either side of the anticline, a narrow belt along the steeply dipp@ng
western flank, and a broader belt along the more gently dipping eastern flank of
the fold. Good exposure§6f the formation are present are present in most of the stream
valleys which lead away from the dome to the east and to the west, although con-
tinuous exposures are not always present because of the heavy mantle of drift
which is present. From Waterloo south the Salem limestone again occupies the
axial portion of the fold, but actual outcrops are almost wanting because of the
heavy drift covering, and the actualextent of the area underlain by the formation
in that direction can only be estimated. The main portion of the city of Waterloo

is underlain by the Salem, and exposures of the formation may be seen in the
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cellar of the brewery in the center of the city. The formation has also been
penetrated at a number of excavations for wells and cisterns,

In the more northern portion of the Valmeyer anticline the Salem line-
stone igfresent upon both limbs of the fold. On the northeastern limb the gentle
northeasterly dip of the beds carries the outcrops of the formation to a distance
of five miles or more from the axis of the anticline, along the Mississippi river
Bluff, and in the valley of Bond Creek, before it disappears beneath the next
younger formation. In the area drained by the several heads of Bond Creek actual
rock outcrops are few because of the deep covering of drift, but all of those met
with care of Salem limestone, and the formation must underlie a belt two and one-
half miles in width. Beyond this drainage area the belt of Salem becomes much
narrower to Madonnaville, and from Madonnaville to the southeast it occupies the
axis of the fold to a point one and one-half miles sqtheast of Mayestown, beyond
which the anticlinal structures is no further evident. Upon the steeply dipping
southwestern limb of the Valmeyer anticline there is a narrow,continuous belt of
Salem from the Mississippi river bluff east of Valmeyer, to Madonnaville, where
the belts upon the two sides of the anticline are joined acggss the axis &f the
fold. The dip of these beds changes, however, and becomes nearly horizontal within
a distance of about one-half mile from the axis, and within little more than one
mile the dip is reversed and the beds dip gently to the northeast. Because of this
structure the outcrops of the Salem limestone continue along the sides and beds
of the valleys leading westward and southwestward to the Mississippi river bluffs,
and in the tributaries of these valleys, and are also present in the lower portion
of the bluff itself for a distance of two miles below Valmeyer. Towards the mouth
of Monroe City Hollow, however, the underlying Warsaw formation is brought to the
surface, and the entire thickness of the Salem is exposed and occupies a higher

position in the bluffs,.
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In the extension of the outcrops in a southeasterly direction, along
the river bluffs, the Salem limestone is continuously present to a point less
than one mile above Prairie du Rocher. Throughout the greater portion of this
distance it is the lowest formation exposed in the bluffs, but from Monroe City
Hollow to Mayestown Hollow, and again for a short distance north of Renault
Station the underlying Warsaw rises above the level of the river bottoms. In
the valleys intersecting the bluffs along the entire extent of these outcrops,
good Salem exposures are present, and in some of the deeper valleys the formation
has been uncovered to a distance of nearly two miles back from the river bluffs.
In Mayestown Hollow the Salem limestone is exposed to the southwestern edge of

the village of Mayestown, anddn Fultz Hollow it extends back nearly as far.

Note on Salem=-St. Louis aowntact.

Ulrich records Pentremites cavus n.sp., P. conoideus, Lithostrotion ?

proliferum, and plates of Melonitegénd Archaeocidaris in lower St. Louis lime-
stone, L miles northwest of Princeton, Ky. These beds are doubtless the same as
those we have commonly placed at summit of Salem limestone., A bed which is con-
spicuously marked by echinoid remains is present in many localities in Monroe
County, Illinois, and Ste. Genevieve County, Missouri, and at some localities
Pentremites and Lithostrotion are also present,

(See Ulrich, P.P. 36, p. 57.)

Ulrich says, "plates like these and the preceeding found with Lithostrotion

? proliferum and Pentremites cavus are alwags to be accepted as reliable indica-

tions of the lower half of the St. Louis ligiestone."

(Ulrich, P.P., 36, p. 3L).
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ST. LOUIS LIMESTONE

The St. Louis limestone underlies a much larger area within the region under
discussion, than any of the formations which have been previously described.

In St. Clair County excellent exposures may be seen in the Mississippi river
bluffs, from Stolle, where the beds have been extensively quarried, to the inter—
section of the Columbia anticline with the bluffs. This area has undoubtedly
been continuous, at one time, with the typical occurrence of the formation in

the city of St. Louis to the northwest, although the continuity is now inter-
rupted by the broad Mississippi river bottoms. Southward from Stolle the forma-
tion occupies a belt varying between one and three miles in width, to Burksville,
where it joins with a broader belt to the west. The Stolle-Burksville belt includes
the Columbia anticline in which some older formations are exposed, but the St.
Louis limestone entirely surrounds all these older beds. A small isolated patch
of St. Louis limestone igexposed east of the belt just described, in s.e. 1/4
sec, 31, T« 1 N.y R. 9 W., in the bed of Hickman Creek, where the erosion of

this stream has cut through the younger formations for the distance of about one-
half mile.

For a distance of four or more miles below the intersection of the faulted
western limb of the Columbia anticline and the river bluff, near Sugar Loaf
School, the St. Louis limestone is not exposed in the bluff sections, but beyond
this point the summit of the formation appears from beneath the younger beds.

It continues to rise higher and higher in the bluffs towards the Valmeyér anti-
cline, and for a mile or more on either side of Fountain Gap, it constitutes the
entire exposure in the bluffs. For three and one-half miles below Fountain Gap
the St. Louis limestone continues to constitute the more conspicuous upper por-
tion of the bluffs, but beyond this its area of outcrop swings back from the
bluffs because of the rising of the beds upon the northwestern limb of the anti-

cline, and its place is taken by older formations. The southwestern extension
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of the Fountain Gap belt occupies a large portion of the area between the Columbia
and Valmeyer anticlines.

South of the Valmeyer anticline the St. Louis limestone again becomes a
conspicuous formation in the Mississippi river bluff sections, and is almost
continuously exposed for a distance of twenty miles, or more, to a point below
Prairie du Rocher, the last exposure being present near the mouth of Barbers
Hollow, two miles below Prairie du Rocher. 1In the more northern portion of this
belt, between Monroe City Hollow and Dennis Hollow, the formation occurs in
isolated areas capping the higher portions of the hills, and entirely surrounded
by the younger Salem limestone. South of Monroe City Hollow, however, the area
underlain by the St. Louis limestone is continuous, and is connected around the
southern extremity of the Valmeyer anticline with the belt which extends south-
ward from the river bluffs above and below Foutain Gap.

Lithologic characters. Throughout the entire extent of the St. Louis
limestone as outlined above, the lithologic characters are quite uniform in
their general features. The formation is in the main a light colored, gray, bluish
gray, or in places nearly white limestone, deposited in even beds varying in
thickness from a few inches to several feet, except in rare cases where some
cross-bedding is developed. Greenish, shaly partings are present between some
of the beds, and in some localities shaly limestone beds several feet in thick-
ness are present. In gemeral the limestone is dense, compact, and fine textured,
some beds being nearly as fine grained as a lithographic stone. Most of the beds
are hard and brittle, and break with conchoidal or spiintery fracture. Locally
there are beds which are more crystalline than common. The formation contains
some chert which is very hard and brittle, and is commonly nearly white or bluish-

white in color. The chert occurs in more or less continuous horizontal bands,

of in horizontal bands of lenticular masses which are sharply defined from the
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surrounding limestone. Some of the cherts are highly fossiliferous. The chert
content of the formation is far less conspicuous than in the Burlington form-
ation, and in many places considerable thicknesses of limestone are present in
which no chert whatsoever is present. Locally some beds of the St. Louis lime-
stone, especially in the lower portion of the formation, have be¢ome dolomitized,
such beds commonly being of a 1ight buff color.

Further north certain beds of the St. Louis limestone are distinctly
brecciated. In the Mississippi river bluffs above Alton, Illinois, such a brec-
ciated bed, twelve to fifteen feet thick, constitutes a conspicuous member near

1
the middle of the formation, and Fenneman has recorded similar structures in

1 Bull. U. S. Geol. Surv., No. 438, p.24 ( ).

the outcrops of the formation in and near the city of St. Louis, although none
of the beds in St. Louis is believed to be a continuation of the bed above Alton.
In the region under consideration in this report, no such brecciated beds have
been observed. No large portion of the St. Louis limestone is at all oolitic

in character, although there are, in rare cases, some beds which seem to belong
in this formation, which are distinctly oolitic. Both the formations below and
above the St. Louis are conspicuously oolitic in many of their beds, and such
beds as have been observed, which may belong in the St. Louis, occur near the
top of the formation in such situations that it is not always possible to be

sure, in the absence of fossils, as to which formation they are members of.
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STE. GQENEVIEVE LIMESTONE ;

The Ste. Genevieve limestone was first named by Shumard from Ste.

1
Trans. St. Louis Acad. Sci., vol. 1, p. 406 (1859); also Mo. Geol. Surv.,

Rept. for 1855-1871, p. 293 (1873).

Genevieve, Missouri, near which place the typical exposures of the formation
occur in the Mississippi river bluff, beginning a mile or two below the town
and continuing almost uninterruptedly to the mouth of Aux Vases creek. In the
papers containing the original usage of the name, the Ste. Genevieve limestone
was reported to occur in two Illinois localities. The first of these was said
to be "™a short distance above Prairie du Rocher," but unless there is an error

in the published statement, with the word above substituted for below, the

author of the name was mistaken in his determination. Above Prairie du Rocher

for a long distance, only the St. Louis and Salem limestones are exposed, but

below the town good beds of true Ste. Genevieve limestone are present beneath

the overlying sandstone, and it is altbgether probable that it was these beds

that were seen by Shumard. The second Illinois locality mentioned by Shumard,

is said to be "below the mouth of Mary's River, where they contain a large Pentremite."

This pentremite is said to be P. obesus Lyon, and the beds containing it are

said to be surmounted by 80 feet of ferruginous sandstone. During the recent
work of the Survey, such a pentremite bed, in the same situation as regards

the overlying sandstone, has been observed about two and one-half miles below
the mouth of Mary's River, which is believed to be the same locality as that
referred to by Shumard, but instead of being a member of the Ste. Genevieve lime-
stone, this pentremite bed proves to belong in the Clore limestone, at the
extreme top of the Chester Group, and the sandstone above it is Pennsylvanian

in age rather than basal Chester, as is the case both below Ste. Genevieve and

below Prairie du Rocher.
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The best exhibition of the Ste. Genevieve limestone in Illinois is in the
basin of Fountain Creek, southwest of Waterloo, Monroe County, where it is
even better exhibited than in the bluffs below Ste. Genevieve, the typical
locality. Good exposures of the formation are present in the base of the
Mississippi river bluffs from just below the gap of Hill Lake Creek, about one
mile north of Millstadt Junction, to about one-half mile below the mouth of Carr
Creek, where the top of the St. Louis limestone appears beneath the Ste.
Genevieve. From this last point the formation is more or less continuously
exposed in the bluff sections for a distance of two and one-half miles, beyond
which the boundary line between the Ste. Genevieve and the St. Louis swings
back from the river bluffs. The belt of Ste. Genevieve limestone to which
these bluff outcrops belong, varies in width from more than oneemite to one-
half mile or less, and continuses in a southeasterly direction across Andy's
Creek and along the east side of Fountain Creek to Fountain Creek School. Be-
yond this pointAthe belt becomes much broader and occupies the entire Fountain
Creek basin for a distance of two mhiles, beyond which it is again restricted
to the east side of the creek, and continugs to near Burkeville, beyond which
locality no exposures have been observed. Extending northward from the broad
belt occupying the Fountain Creek basin between Fountain Creek School and
Waterloo, there is a narrow belt of Ste. Genevieve, with exposures at intervals
along the western, steeply dippiny limb of the Columbia mnticline, separated
from the much broader belt further west, by an area of younger formations.

A second district underlain by the Ste. Genevieve limestone, occurs in
St. Clair County, east of the Columbia anticline. This area constitutes a belt
from one~-half to one mile wide, beginning two and one-half miles east of Columbia,

and extending in a nearly north direction, probably to the gap of Prairie du Pont
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Creek east of Stolle, although no rock outcrops occur in the last one and one-
half miles of the Prairie du Pont valley. In the southern part of this area,
one-half mile west of Rodemich, the outcrops of the Ste. Genevieve limestone

occur only in some of the numerous sink holes, and such sink-hole outcrops continue
northward through nearly the whole of this belt. From near the southeast corner

of sec. 36, T.1N., R. 10W., and continuing for nearly a mile along the creek

in the eastern portion of that section, good Ste. Genevieve outcrops are present
more or less continuously.

East of the belt just described, the Ste. Genevieve limestone is again
exposed in the bed of Hickman Creek, from near the middle of sec. 7, T. 1S.,

R. 9 W., northward to within one-half mile of its junction with Prairie du Pont
Creek.

The Ste. Genevieve limestone is again exposed in northwestern Randolph
and southwestern Monroe Counties, in a belt continuing from the n.e. 1/4 sec. 4,
T. 5 Sey Re ., in a nearly southerly direction to the Mississippi river bluffs
below Prairie du Rocher. Good exposures are present between the St. Louis
limestone and the overlying Chester, in the several tributaries of Prairie du
Rocher creek, and again in the same stratigraphic position in the bluffs for
about a mile below Rrairie du Rocher, but nowhere in this belt is the formation
so well exhibited as it is in the Fountain Creek basin.

In the area colored as St. Louls limestone, lying between Renault and
Burksville, the Ste. Genevieve may be present in patches, which couid be
determined only thoough a systematic search for outcrops in all the sink-=holes
which are so numerous in that region. The examinations which have been made
have shown that at some points at least, no Ste. Genevieve is present, ad the

Chester formations rest directly upon the St. Louis limestone.
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Lithologic characters. The greater portion of the Ste. Genevieve formation
is limestone, which in some of its features resembles the St. Louis. The two
formations are commonly similar in color, being light-gray or bluish-gray, although
the Ste. Genevieve locally has a purple or greenish coloration, especially along
some of the bedding planes, a type of coloration which has nowhere been observed
in the St. Louis limestone, at least in the region here under discussion. The
St. Louis limestone is nearly everywhere very evenly bedded, and while the Ste.
Genevieve is similarly bedded in many places, it also includes some of the most
remarkable cross-bedded limestones anywhere to be met with the in Mississippi valley.
In like manner the St. Louls limestone is commonly free from oolitic beds, while
in the Ste. Genevieve such beds are conspicuously developed. To such extent
is this last character a feature of the formation, that in the absence of fossils
the presence of oolitic limestone has commonly been taken as being indicative of
the Ste. Genevieve limestone in the prosecution of the geologic mapping of the
region. There are, however, considerable limestone beds in the formation which
are neither oolitic or croésbedded, such beds commonly being more or less coarsely
crystalline limestone. Nowhere in the formation are close-textured, dense,a nd
almost lithographic limestones, such as are commonly met with in the St. Louis,
at all conspicuous in the Ste. Genevieve. Another feature of the Ste. Genevieve
limestone differentiating it from the St. Louis in many localities, is the
present of a considerable content of arenaceous material in the form of sand grains
disseminated throughout the limestone. Locally a much cross-bedded, fine-grained
sandstone member i§ present in the formation, with limestone both above and below
it, such a member being well developed on Andy's Creek, three and one-half miles
northwest of Waterloo, in n.e. 1/4 sec. 16, T. 2 S.y R. 10 W., and elsewhere.
In most places the formation is quite free from chert, but in its lower ppztion
there are rather persistent bands of conspicuous, red chert, which have been

observed in many different localities. It has not been established with entire
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satisfaction that similar red chert beds are not present, at least locally,
in the higher beds of the St. Louis limestone, but in any event such beds are
restricted to a comparatively narrow horizon,znd are believed to be near the
base of the Ste. Genevieve in nearly all localities.

One of the best exhibitions o f the Ste. Genevieve limestone, is in the
valley of Fountain Creek, southwest of Waterloo, where the following succession
of beds, starting from the stone bridge at Fountain Creek School and continuing
up the stream for about one mile, may be seen.

9. Limestone, 00litic, white .ccecescccccscssssccsssess O feet,

8. Limestone, conspicuously arenaceous, and oolitic,

with a prolific fossil fauna .seceececcccccctoncecssceel? ™
W 182,
7. Shale, a discontinuous bed, red, pumrple or
green in color, highly fossiliferous locally eseeceees He "
W 181
6. Limestone, semi-oolitic, more or less cross-
bedded eceecesesssscccccscccsscescsccsscscsssccsccecs O "
5. Shale, calcareous in oomposition and greenish
in color, not continuously present ccececeesccscceses 1 "
4, Limestone, thick or thin b edded, dense in
texture, white in colorececcccccicccccccncsoceneee 7 "
W 180
3y Limestone, 0011tic cesscesnsasvesssnssnosenssansannnes 3
2. Limestone, crystalline in texture, strongly
cross=bedded below, becoming more evenly bedded
above, with irregular, red chert masses in the

higher protion 0000000000000 00OP0CPCEOCOESCBROIOIOSOSIONOOIOBROSOEEOTS 12 L
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1. Limestone in evenly bedded layers, fine textured
and compact, with some chert ccececescecssceccscccses 10 feet.
W 179.
In the above section all of the beds except No. 1, which is the top of
the St. Louis, are referable to the Ste. Genevieve, fifty-one feet altogether.
This section was visited by Worthen many years ago, and he secured a number

1
of fossils from bed No. 8, the first of which were described by Meek and Worthen.

1 s
Geol. Surv. Ill., vol. 2. (1866)

and were referred to "Upper part of St. Louis group". At a later date Worthen
2
himself described a number of additional species from the same bed which were

2
Geol. Surv. Ill., vol. 8. (1890)

referred to as coming from "the oolitic beds of the St. Louis limestone on
Fountain Creek, Monroe County, Illinois ".
In n.e. 1/4, sec. 16, T. 2 S., R. 10W., in the gorge of Andy's Creek,
the following section through the Ste. Genevieve limestone is well exposed.
5. Limestone, mostly gray in color, much cross-bedded,
partly oolitic, and locally arenaceous, some
layers greenish in color or with greenish
partings, fossils common, but not well preserved .... 20 feet.
W 540
4, Sandstone, very fine-grained, gray or yellowish
in color, conspicuously cross-=bedded ceecccccessccces 12 ®
3. Limestone, thin-bedded, conspicuously cross-
bedded, more or less crystalline in texture,

abundantly fossiliferous in places el sieTe e cleTars ola o s aie ool Ml D) TE

W SH!
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2. Limestone, hard and evenly bedded in beds about six
inches thick, characterized by an abundance of
deep red chert in irregular nodular masses arranged
in somewhat regular, discontinuous bands sececcecccecsceecs 6 feet.
1. Limestone, rather evenly bedded or with some cross—
bedding, hard and dense, fossils not conspicuous ceeeee 6 "
In this locality the limestones of the section are followed by a talus
slope with loose blocks of ferruginous sandstone towards the top. The
entire limestone succession of 54 feet, including the sandstone be No. 4,
is believed to belong in the Ste. Genevieve formation. The red chert bed is
especially well developed at this locality, and beds No. 1 and 2 are probably
the exact equivalent of bed No. 2 in the Fountain Creek section, although
in that section the bed is much more conspicuously cross-bedded than in Andy's
Creek.
In the Mississippi river bluffs northwest of Columbia, between the gaps
of Carr Creek and Hill Lake Creek, the Ste. Genevieve limestone has been
quarried for local use at a number of localities, and in a quarry just above
the gap of Carr Creek the following section is exposed.
10. Limestone, irregularly, and somewhat crossbedded,
obscurely oolitic, much weathered cceececccccccccecess 1 foot.
9. Limestone,hard, nearly white in color, granular
in texture, somewhat cross-bedded eeccecceccccccsccassss 1 " 3 in.,
8. . /Shale, (CalCaATROUS! «iissincsis sosininsinnisssssssianaessndssiassi 4 in.
7. Limestone, hard, slightly purpleish in color,
very brittle, with oonchoidal fracture, oolitic in
the upper portion. In the upper two feet there are
one or two more or less continuous bands of red cﬁert

about two inches in thickness ccececcceccccecccccsccsees 6 "
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6. Shale, calcareous, mostly yellowish but in part
purplish in color, much of it irregularly bedded.
some beds several inches in thicknessj,harder
and legs shaly than the interbedded material.
Fossils occur in lenses and bands, in places
crowded in great NUMDErsS cccecocecccsssssccosccsse 6 feet
W 552
5. Limestone, hard, dense, granular, composed
largely of small crinoidal fragments ccececescecsscs 1 v 4 in.
4. Limestone, brownish-buff in color, probably
MAgNESia8N cesvcvocccssscsccsscssacsssascsssssssss 1
3. Limestone, hard and brittle, variable in texture,
iight gray in color, somewhat 00liticC cesececscss 2 " 6 in,
2. Limestone, brownish-buff in color, probably
MAGNESIAN osias'ssls ssaseosinssesiossnnesselsssasssssos 2." 60
]. Limestme, entirely similar to that of bed
NOe 3 cecocsceccscccccscccscsccssscssosscsssscscnne 2SR s 2

This entire section of about 27 feet in thickness, belongs in the
lower portion of the Sfe. Genevieve limestone.

A consideration of these sections of the Ste. Genevieve limestone, brings
out the variable character of the lithology of the different beds in the forma=-
tion. Wherever any considerable section of the formation is exposed, there is
commonly no difficulty in establishing its identity from the lithology alone,
but difficulty is experienced in differentiating some Ste. Genevieve outcrops
of limited extent, from the underlying St. Louis. This difficulty is increased
by the fact that the more characteristic fossils of the formation do not occur

in its lower most beds, being known only from abov e the red chert horizon.
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Correlation. With the revival of the Ste. Genevieve limestone as a distinct

formation in the Mississippian series, Ulrich has incorporated it in the Chester,
it
as the basal formation in that Group. His basis for such a correlation is found

1
U. S. Geol. SurVo, Prof. papo’ No. 36, Pe

in the recognition, by Engelmann, many years ago in his study of the Chester Group
in Johnson County, Illinois, of two members, limestone and shale beds above, and

a sandstone below, numbers 9 and 10 in his general section, which he believed to be
sub=Cypress in position, the Cypress sandstone being No. 8 in his section. These
beds, 9 and 10 of Engelman were described by him as resting upon a formation which
was regarded as being St. Louis limestone.

In more recent times Ulrich recognized certain beds, during his study of the
stratigraphy of the Mississippian in northwestern Kentucky, lying above the true
St. Louis, but distinct from that formation, a nd subjacent to a massive séndstone
formation which he correlated with the Cypress of Engelmann. The stratigraphic
position of these beds was therefore identical with that of the sub-Cypress Chester
beds of Engelmann. During a careful study of these beds by Ulrich, there were recog-
nized three distinct members, limestone below and above, with sandstone between.
Upon visiting the section in the Mississippi river bluffs two miles below Ste.
Genevieve, Missouri, where the original Ste. Genevieve limestohe of Shumard is ex-
posed, Ulrich rrecognized in this formation also, lying between the St.(%ouis below
and the "lower sandstone of the Chester Group,™ a succession similar to that with
which he was familiar in Kentucky, limestone below and above with sandstone between.
These observations led to the correlation of the beds in Kentucky with the Ste.
Genevieve limestone of Shumard in Missouiri. In Kentucky the formation was made to
include a series of beds 245 feet in mazimum thickness, but the original Ste.

Genevieve in Ste. Genevieve County, Missouri, and the extension of the formation
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into Randolph and Monroe counties, Illinois, nowhere exceeds 100 feet in thickness,
and the median sandstone member is only a local development in the formation.
The criterion used by Ulrich for the identification of the Ste. Genevieve
was a lithologic succession rather than any faunal characters of the beds, and
since at least the uppermost limestone member in the Kentucky formation carries
a prolific fauna of strong Chester facies, the Ste. Genevieve limestone in its
entirety was included in the Chester as the basal formation of the group.
The studies of thqariter, both in the field and in the laboratory, have led
to the conviction that the so-called Ste. Genevieve limestone in southeastern Illinois
and Kentucky includes much that is foreign to the true Ste. Genevieve, as it is
represented in Ste. Genevieve County, Missouri, and Randolph and Monroe Counties,
Illinois. in the Section in which Engelmann recognized his sub-Cypress members
of the Chester, in the Cache river bluffs in southern Johnson County, the succession
of beds exhibited is as follows.
4, Sandstone, massive, cross~bedded, coarse grained, but
without quartz peblles, much iron-stained, and with
stringers of limonite. Lepidodendron trunks not infrequent..c.... 60 feet.
3. Limestone and shale, probably interbedded, talus covered,
but with numbrous slabs of limestone in the talus from
this horizon, abundantly fossiliferous in places ceeeececcccecseses 40 "
2. Sandstone, much cross-bedded, and including considerable
calcareous material, with numerous shale and some

limestone pebble inclusio“s 00 00000000000 SOE0OPPQGROIBLOINNOISEOINONOEOONOCSEOTEOSEBSOITOTS 10 i
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A~ 1. Limestone, cross—-bedded, with numerous crinoid stems
and bryozoans. EXPO0Sed eecccceccccsscsscsscsscccssossssss 10 feet.
The section just described is without doubt Engelmann's typical section,
it is situated in the Cache river bluffs about one mile east of the Burlington
‘railroad cut three=fourths of a mile south of the junction of that road with the
Big. Four. 1In this railroad cut itself, a part of the same section is exposed
with the beds exhibinting a little different lithologic character, as follows.
3. Sandstone, thin-bedded, yellowish=-brown in color, with no cross-
bedding. The individual beds are two to four inches thick, with
arenageous shaly partings about one inch thick. The surfaces of the
beds are somewhat hummocky, but not conspicuously wave marked...... 10 feet.
2. Limestone, with discontinous sandy partings, and many
Timestone pebbles sssessssnsssonssonsscsssssssnscsssasesssaleanl L0 2 W
1. Limestone, oolitic, cross=bedded in part, or thin-bedded
with shaly partings. Fossils abundant, but usually not
well prese:ved allate 0.0 5.0 0/ai8ini0 pisiala’s o sl eie s & Sl e nis sis s e sinenes s eey LEXPOSEd 2N
In this section the limestone bed No. 1, is undoubtedly a continuation of
bed No. 1 in the previously described section, and beds No. 2 and 3 together
equivalent to Bed No. 2 of earlier section. Beds No. 3 and 4 in the bluff
section are not exposed in the railroad cut section.
A study of the fossils from the beds exposed in these sections have shown
that bed No. 1, is not St. Louis, as was supposed by Engelmann, but belongs to the
Chester. The fauna is a characteristic Renault association and the bed doubtless

represents a southern exhibition of thrat formation. The arenaceous beds foltowing
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this limestone constitute bed No. 10 of Engelmann®s Chester section, and has
afforded no fossils. No. 3 of the bluff section is Engelmann®s No. 9 in his
Chester section, and is abundantly fossiliferous, the association of species being
characteristically Chester. It is, however, far from being a basal Chester fauna
in aspect, and is s$trongly suggestive of a horizon as high as the Okaw Limestone
in the Randolph County section. If these interpretations of the lower beds of
the section are correct, and there seems to be no question whatever in regard to
it, the sandstone bed No. 4, at the top of the section, cannot be the Cypress, a
formation whose proper position must be beneath any of the beds here exposed. The
lithologic character of the formation is totally different from that of the Aux
Vaseés sandstone which is the basal portion of the Cypress, it is coarser, with the
ferruginous content more irregularly distributed, and with humerous plant remains
which are totally foreign to the true basal portion of the Cypress or Aux Vases.
Engelmann has certainly mistaken a basal Pennsylvanian sandstone in this section, for
his Cypress, and in consequence his sub=Cypress Chester beds lose their significance.

In the section in the Dhio river bluff below Rosiclare, one of the localities
discussed by Ulrich, and mentioned as typical of the upper Ste. Genevievel, a lime-

stone formation with shale partings is surmounted by a massive sandstone which has

I
U. S. Geol, Surv., Prof. Paper, No. 36, p.

been called Cypress. This sandstone peesesses lithologic characters similar to

those of the supposed Cypress of Engelmann in the Cache river bluff section,it
differs from the true Cypress in the same characters as does that sandstone, and
like it, it carries numerous plant remains, and must be referred to the Pennsylvanian
rather than the Cypress. The underlying limestone and shale formation is abundantly

fossiliferous in at least one horizon, with a characteristic Renault fauna.
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As interpreted by the writer, the Ste. Genevieve limestone of southeastern
Illinois and Kentucky, as described by Ulrich, includes hot only the true Ste.
Genevieve, but also lower Chester beds of Renault age, and perhaps even younger
beds. The Chester protion of the Kentucky Ste. Genevieve limestone has the same
relations with the true Ste. Genevieve, as does the Renault in Monroe County,
Illinois, where it extends beyond the Aux Vases by overlap, and rests directly
upon the Ste. Genevieve. This same condition of overlap doubtless exists in the
south as it does farther north.

With thé preceding introduction, whikch is presented to clear up the Ste.
Genevieve situation in some measure, the correlation of the true Ste. Genevieve
may be considered without being complicated by a consideration of those beds in
Kentucky which carry a characteristically Chester fauna. The characteristic
fauna of the formation is present in the higher beds, above the conspicuous red
chert horizon, and the species Pugnoides ottumwa is by far the most important

index fossil. Associated with this Pugnoides, Girtyella indianensis is commonly

present, and a species of Comé%ita which has been identified as C. trinuclea is
generally present, and in some localities are very abundant. In some localities

a large fauna of diminutive gastropods and pelecypod shalls has been secured, some
of the species 6f which have not been obsérved outside the Ste. Genevieve, while
others occur in other formations, notably in the Salem limestone lower in the
section, and in the oolite beds of the Okaw limestone in the Chester Group.

Taken as a whole the Ste. Genevieve limestone fauna indicates a stage inter-
mediate in position between the Salem=St. Louis horizon, and the Chester, just

as might be expected from its stratigraphic ps$ition, and the important question
in its correlation is, whether it should be closely associated with the formations
beneath it or those overlying it, or should be kept separate from both and be

considered as an independent unit in the Mississsippian Classification.
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In passing judgment on this question it is important to take into consider-
ation the geographic distribution of the beds which are certainly the equivalents
of the Ste. Genevieve, and the structural relations of the strata with those pre-
ceding and succeeding it. It has already been shown that the formation, in the
region under discussion, is limited both above and below by unconformities. Both
of these unconformities are of such a nature to indicate a complete withdrawal
of sea from the Illinois basin, and the erosion of the surface before the
sea again occupied the basin.

In searching for the extension of the Ste. Genevieve beds to the north,
it is found that the highest beds in the Mississippi river bluffs at the city
of Alton, Illinois, are Ste. Genevieve. At least 50 feet of strata, at this
locality, are referable to this formation. They consist for the most part of
fihe-grained, calcareous sandstone beds which are conspicuously cross=bedded. In
thqﬁidst of the formation is a conglomerate bed, and just above this is a horizon

with numerous fossils, Pugnoides ottumwa being the most abundant species. Still

further north, in Iowa, the Ste. Genevieve is represented by the Pella beds which
have commonly been included in the St. Louis limestone. These beds have a pro-

lific fauna in some localities, and of the species present Pugnoides ottumwa,

Girtyella indianensis, and Composita trinuclea are among the most abundant. The
Pella beds have a wide distribution in the Des Moines valley in Iowa, from Lee
County in the southeastern corner of the state, to Fort Dodge more than 150
miles to the northwest, and wherever the formation has been critieally studied -

1
it is known to rest unconformably upon the subjacent formation.

1
Van Tuyl.
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These conditions suggest a complete withdrawal of the sea from the Iowa
region as well as from the Illinois basin, preceding Ste. Genevieve time, and the
faunal evidence is such as to show that the Illinois and Iowa basins were con-
tinuous when the sea readvanced for the deposition of the Ste. Genevieve formation.

The extent of the Ste. Genevieve sea, as indicated by the known distribution
of the sediments deposited in it, is comparable with that of the earliez Missis-
sippian seas in which the St. Louis, Salem, and preseding formations down to the
Kinderhook, were deposited. The withdrawal, and later the readvance of the sea
indicated by the Ste. Genevieve, is only one of a series of fluctuations of the
Mississippian sea in its northern extension into Iowa, which are shown by the

1
unconformities beneath the $t. Louls, and beneath the Salem limestones . The

1
Weller, Ill. State Geol. Surv., Bull. No. 8, pp. 83-88 (1907)

Van Tuyl, Proc. Iowa Acad. Sci., vol. 19, p. 167 (1912).

readvance in Ste. Genevieve time was perhaps greater than in either of the two
earlier fluctuations, just as the preceding withdrawal was more complete. The
pre-St. Louis and pre-Salem retreats were not sufficient to cause any interruption
in the deposition of the sediments south of St. Louis, but the pre-Ste. Genevieve
retreat left at least the entire Illinois ba§in exposed above sea level, and the
sea perhaps withdrew from the whole Mississippi embayment.

In the interpretation of the Ste. Genevieve, the important fact to keep
before us is that the expanding epicontinental sea in which the formation was
deposited, spread over essentially the same area that had previously been occupied
by earlier Mississippian seas, indicating that no warping of notable magnitude
had taken place during the retreat and readvance . This lack of deformation is
further suggested by the fact that the material constituting the formation is

largely calcareous, and was that in the preceding formations, although the
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presence of some clastic material in the form of sand, suggests that slight
local deformation may have taken place though not of sufficient magnitude to
notably modify the essential outline of the basin.

With:the next advance, following the retreat of the Ste. Genevieve sea,
which was probably complete so far as the Mississippi embayment is concerned, a
basin was formed in which the Aux Vases sandstone was deposited. The outlines of
this basin were entirely different from those of Ste. Genevieve time. It did
not reach so far north by several hundred miles as did the earlier Ste. Genevieve
sea, the northernmost outcrops of the formation being south of East St. Louis.
The formation may'Extend away to the northeast beneath the Pennsylvanian beds,
but there is no evidence that it has ever extended for any notable distance to
the north and northwest. This Aux Vases basin was the beginning of a new order
of things, and all the succeeding Chester formations were deposited in a basin
or a succession of basins which occupied essentially the same area as the Aux
Vases. The difference in outline between what may be called the Chester basin of
Illinois, and that of the earlier Mississippian stages, must have been caused by
deformation of the earth's crust, probably in the nature of gentle warping or
folding, and in connection with such deformation some area immediately adjacent
to the basin must have been sufficiently elevated to bring about a revival of
erosion, to furnish the clastic sediments which constitute so large a part of
the early Chester sediments. A probable change at this time was one of the
series of uplifts of the Ozark region.

With these considerations before us, it seems only possible to consider the
Ste. Genevieve as a part of the earlier Mississippian, to be associated with
the St. Louis, Salem and other limestone formations of the Period, but in view

of the fact that the withdrawal of the sea preceding Ste. Genevieve time was more
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complete: than during the several preceding fluctuations, the separation of the
formation as a distinct division of the lower Mississippian is fully warranted.

In his subdivision of the Paleogoic into systems, Ulrich has divided
the old Mississippian into two systems, the Waverlyan below and the Tennessean
above, placing the dividing lire between the Keokuk and the Warsaw formations of
the Mississippi valley, a line where there is neither a notable faunal nor
stratigraphic interruption. If the Mississippian is to be broken up, the only
logical position for a separation is between the Ste. Genevieve and the Chester,
and in the present report such a division is made, the two series being designated

as Lower and Upper Mississippian.




Subdivision of Ste. Genevieve into two formations 2?7

Reasons for not considering the Ste. Genevieve as a part
of the Chester Group.
Unconformities.

Geographic distribution = Pella beds of Iowa.
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AUX VASES SANDSTONE

In the earliest description of the geology of the Mississippi
3]

Valley between St. Louis and the mouth of the Ohio , the conspicuous

1
Shumard, lst and 2nd Ann. Repts. Geol. Surv. Mo. (1855)

sandstone formation at the base of the Chester Group was apparent-
ly confused with a basal Pennsylvanian sandstone, and if referered
to at all it was called the "Ferruginous Sandstone". The earliest

2
definite reference to the formation is made by Hall, by whom it is

2
Trans. Albany Inst., vol. 4, p. 2. (Read Nov. 1856)

considered as division V of the "Carboniferous limestone", and is
defined as a "Gray, brown or ferruginous sandstone, overlying the
limestones ofiAlton and S€§§§buis", the localities given for the
formation being "below St. Genevieve, Missouri", and "between Prairie
du Rocher and Kaskaskia, Illinois". The same statement in regard

3
to the formation is repeated by Hall in his Iowa report . In an

3
Geol. Iowa, vol. 1, pt. 1, p. 109. (1858)

"Explanation of the Geological Map of Missouri, and a section oﬁéts
4
Rocks", Shumard has included the "Ferruginous sandstone" in

4
Proc. Amer. Ass. Adv. Sci., vol. 11, pt. 2, p. 5. (1858)

his list of Lower Carboniferous formations, between the St. Louis
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limestone below, and the Upper Archimedes Limestone above. The
same author at a later date, in a report on Ste. Genevieve County,

5
Missouri , gives a fuller description of the formation under the

5
Trans. St. Louis Acad. Sci., vol. 1, p. 406 (1859), also, Mo. Geol.
Surv., Rept for 1855-1871, p. 292 (1873).

name "“Ferruginous Sandstone",.

Worthen's #arly work in southwestern Illinois resulted in-a
more detailed description of the formations of Mississippian age in
the Mississippi river section, than had been previouslyrgiven. He
rejected the name "Ferruginous Sandstone" which had been used by
Shumard and also by Hall for this formation,and adopted "Lower

1
Sandstone of the Chester Group"  for it.

1
Geol. Surv. Ill., vol. 1, p. 82, also p. 286 (1866). Republished

in Econ. Geol. of Ill., vol. 1, p. 64, also p. 218 (1882).

In the extreme southern Counties of Illinois, the Mississippian
section was first studied in detail by Engelman, and by Worthen,
the most complete sections of the Chester Group being described in

2 3
Johnsen County by Engelmann , and in Union County by Worthen . In

2
Geol. Surv. Ill.,, vol. 1, p. 381 (1866). Republished in Econ.

Geol. of Ill., vol. 1, p. 326 (1882).

3
Geol. Surv. Ill., vol. 3, p. 44 (1868). Republished in Econ.

Geol. of Ill., vol. 1, p. 487 (1882).




Al
these counties these authors recognized eight divisions of the
Chester which were numbered downward, the odd numbers, 1, 3, 5, 7,
being applied to limestone, and the even numbers 2, 4, 6, 8, to
sandstone members. In Johnson County Engelmann recognized two other
members of the Chester which he believed occupied a position beneath
bed No. 8, and designated them as numbers 9 and 10, 9 being a lime-
stone and 10 a sandstone.

In the union County report by Worthen, the sandstone bed No. 8,
is described as the lowest member of the Chester. 1Its thickness
is said to be about 150 feet, and it is said to be a bed of sand-
stone to which the name ferruginous sandstone has sometimes been
applied, implying the belief in the identity of this sandstone
with the formation which had been called the "Ferruginous sandstone"
in the Mississippi Valley, and which Worthen himself had calledthe
"Lower Sandstone of theé Chester Group™in his Randolph County
Report. The best exposures in Union County were said to be along
Cypress Creek.

1
In another paper Engelmann has again described the Mississipp-

il
Trans. St. Louis Acad. Sci., vol. 2, p. 189 (1868)

ian section in southern Illinois, and has applied the formation
name Cypress sandstone to the bed designated as No. 8 by both
Worthen and himself in their County reports, but Worthen nowhere
adopted this name, and it was overlooked for many years until it was

revived by Ulrich.
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At a later date the Mississippian section was discussed by
1

Keyes , and the name Aux Vases sandstone was proposed for this

1
Bull. Geol. Soc. Amer., vol. 3, p. 295 (1892), also Mo. Geol.

Surv., vol. 4, p. 72 (1894).

basal Chester sandstone which had formerly been known as the "“Fer-
ruginous Sandstone®™, the name being taken from Aux Vases Creek in
Ste. Genevieve County, Missouri, near the mouth of which stream
good exposures of the formation are present in the Mississippi
river bluffs.

In connection with his correlation studies in the Mississippi

2
Valley, Ulrich revived Engelmann®s name Cypress, which had been

2
. Mo. Bureau Geol. and Mines, vol. 2, 2nd ser., p. 109 { ).

wholly overlooked since its original publication, stating that it

had priority over Keyes later name, Aux Vases. He used the name
3
again in a teble of Mississippian formations , and described the

3 =
Prof. Paper, U. S. Geol. Surv., No. 24, p. 90. (1904)

formation still more fully in his discussion of the Mississippian
4
section in the Fluorspar district of Kentucky .

a
Prof. Paper, U. S. Geol. Surv., No. 36, p. 53. (1905)

In connection with the prosecution of the present studies in

Monroe and Randolph Counties, the fact has become apparent that two
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distinct geological formations are included in the basal, arenaceous
portion of the Chester Group, the upper of which rests uﬁconfozur
ably upen the lower. The lower cne of the two formations in com-
posed entirely of a massive sandstone, while the upper includes
beds of shale and limestone, as well as sandstone. In a preliminary

1
paper the name Brewerville has been proposed for the lower, massive

1
Trans. Ill, Acad. Sci., vol. 6, p. 121 (1914), also Ill. State

Geol. Surv., Monog. I, p. 24 (1914).

sandstone formation, and Renault for the higher one, but since the
publication of this preliminary statement, the section in Ste. Gen-
evieve County, Missouri, has been carefully studied, and it has been
established that the typical exposures of the Aux Vases sandstone

of Keyes are wholly equivalent to the lower, more massive sandstone
formation in the Illinois section, to which the name Brewerville
was attsched, and this prior use of the name Aux Vases seems to
necessitate the discontinuance of the Brewerville and the use

of Aux Vases in its place.

Areal distribution.The Aux Vases sandstone occupies a belt
varying in width from less than a mile to about three miles, extend-
ing in a nearly north and south direction from the valley of Hickman
creek three miles northwest of Millstadt, to the Mississippi river
bluffs below Prairie du Rocher. Through a portion of this distance,
southwest of Millstadt, the formation is apparently hidden by the

overlapping Pennsylvanian formations, although this region is so
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heavily drift covered and the outcrops consequently so few, that it
is impossible to draw the boundary lines of the hard rock formations
with any certainty.

The northernmost exposures of the formation within our area are
in a short tributary of Hickman creek from the southwest, in the
northern half of n.e. 1/4, sec. 31, T. 1N., R. 9W., where the sand-
stone has been quarried for local use. South of this locality,
however, the formation has not been observed west of the creek,
although it ddubtless is present for some distance intirely covered
with glacial drift.. In the s. e. 1/4, sec. 6, T. 1S., R. 9., however,
the Renault formation whose normal position is over the Aux
Vases, rests upbn the Ste. Genevieve limestone, and the same condition
exists in the east bank of Hickman creek near the middle of
n.e. 1/4, sec. 7, T. 1S., R. M. Outcrops of massive sandstone,
undoubtedly the Aux Vasés, do occur in the bluffs along the east
side of Hickman creek north from the road coossing the creek in
s.e. 1/4, sec. 31, T. IN., R. 9., and in some of the short tributaries
to that stream, but in none of these localities has the basal bed
of the supprjacent Renault been observed. Another outcrop of the
same massive sandstone occurs in the extreme: southeast corner of
sec. 6, T. 1S., R. 9W.

By far the most important exhibition of the Aux Vases in this
northern portion of our area, is in a tributary of Hickman creek
from the southeast, which crosses nearly the middle point of the
south line of s.w. 1/4, of s.w. 1/4, Sec. 32, T. 1N., R. 9W. At.
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very near the point where the stream crosses the section line the
following section is well exhibited.

4. Renault, arenaceous shales, etc.

3. Limestone conglomerate, with some foreign pebbles.
Basal bed of the Renault.

2. Sandstone, massive, yellow-brown in color, fine grained.
The Aux Vases.

1.

In this section only the uppermost surface of the Ste. Genevieve
limestone is exposed, with the sandstone resting unconformably upon
it. The sandstone rises as a vertical bluff of 20 (?) feet or more
in the channel of the stream, causing a notable water-fall when the
stream is flowing. Above this fall the gradient of the stream is
sgain gentle, with the outcrops of the higher portion of the Aux
Vases and the Renault more or less continuously exposed for some
distance. The presence of the basal conglomeratic bed of the
Renault in this section, which locally characterizes that formation
from these northermmost exposures to the most southern ones in
Ste. Genevieve County, Missduri, demonstrates conclusively that the
sandstone forming the water-fall lies between the Ste. Genevieve
limestone and the Renault formation, and can be nothing else than
the Aux Vases, and this determination carries with it the correl-
ation of the other outcrops of massive sandstone lying upon the Ste.
Genevieve limestone elsewhere in the Hickman creek valley and the
valleys of its tributaries.
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The next exposures of the Aux Vases sandstone to the south are
in Prairie du Long creek. A single, isolated outcrop in the bed of
the stream in n.e. 1/4, s.e. 1/4, sec. 31, T. 1S., R. SW., has the
requisite lithologic character of the Aux Vases, and probably does
represent that sandstone, although its relations with the overlying
formations are wholly obscured by the heavy covering of the Pleisto-
cene drift. In another fork of the same creek, about one mile south-
east of the locality last mentioned, good exposures of the Aux Vases
are present in the bed of the stream at the bridge, in s.w. 1/4,
n.w. 1/4, seé. 5, T. 25., R. 9W. At this point only the upper sur-
face of the formation is exposed in the creek bed. The Renault
formation is also present, and although it is aremaceous and is
not marked by a basal conglomerata at this locality, the sandstone
is very different in character from the underlying, massive Aux
Vases,and it is succ?edpd by Variegated shales in a very short
distance down the stream.

Godd exposures of the characteristic, massive sandstone are
present along that branch of Gerhardt creek crossing the southern
half of sec. 8, T. 25., R. M., and also along the main channel of
Gerhardt creek running diagonally'across sec. 17, T. 2S., R. M.,
Other good exposures are present in Képp Creek, in sec. 20, and in
n.w. 1/4, sec. 21, T. 25., R. 9W. In Walker creek the exposures of

the Aux Vases are present only in s.w. 1/4, sec. 28, T. 2S., R. 9W.
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Among the best exposures of the Aux Vases sandstone anywhere in
Monroe County, are those along Rock House creek, southeast of Water-
loo. For a mile and one-quarter northeast from the bridge on the
Waterloo-Red Bud road, in n.e. 1/4, or sw 1/4, sec. 8, T. 3S., R. M.,
the bed of the stream is upon the St. Louis Limestone, with the same
limestone forming the bluffs along the northwest bank of the creek,
On the southeastbank, however, the limestone does not rise much
above the creek bed, and in the n.w. 1/4 of sec. 9, T. 3S., R. M., good
exposures of Aux Vases sandstone are present at a much lower level
than the limestone on the opposite bank a short distance up stream.
From this point down stream the sandstone is well exposed, and at
its base is a well developed basal conglomerata or breccia, the
inclusions in the conglomerate being angular masses of chert from the
' St. Louis limestone, varying from a fraction of an inch to nearly two
feet in maximum dimension. In the n.e. 1/4 of s.w. 1/4, sec. 4, T. 3S.,
R. 9W., the sandstone forms a bluff some 60 feet high, #ising from
the southeast bank ¢f the creek. In the short tributary from the
southwest, in s.e. 1/4, of the same sec. 4, the formation is conspicuously
exposed, and for the distance of nearly one-half mile where the main
stream has a southeasterly course across the s.w. 1/4, sec. 3, T. 3S.,
R. 9%., the Aux Vases sandstone forms the walls of a rather narrow
gorge. In the tributary of Rock House cxréek from the west, flowing
across the north half of sec. 10, T. 3S., R. 9W., the Aux Vases sand-

stone is well exposed, the lower portion of the stream valley being a
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narrow rock gorge with sandstone walls, and the outcrops of the formation
continue at intervals up both main forks of the stream into sec. 9,
T. 3S., R. 9.

Across the divide between Rock House creek and the North Fork
of Horse Creek, the hard rocks are heavily covered with glacial drift
and the boundary lines of the formations can only be approximately
located. At the road corner just south of Burksville Station (New
Design), a well has been drilled to a depth of 331 feet, giving the
following section.

Soil and drifteccccccecsccaccess28 feet.
Sandetoneeccccscccssssccsscces 69 feet,
Linest&ne.....................234 feet.
The sandstone first'penetratéd beneath the drift in this well
section, must include the Aux Vases, but from the data at hand there
is no way to determinewhether or not any poetion of the beds at
the top of the section should be referred to the Renault. In draw-
ing the Aux Vases-Renault line upon the accompanying geological map,
it has been assumed that the uppermost portion of this sandstone
is Renault, for the reason that within a distance of only a little
more than one mile to the southwest of New Design, the Renault over-
laps the Aux Vases and rests directly upon the underlying St. Louis
limestone. The valley extending nearly due south from New Design
which is perhaps the head of North Fork of Horse creek, is filled

with glacial diift with no rock exposures whatever, but just south
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of the junction of this valley with that of Dry Run creek, near the
middle of the north half of sec. 29, T. 3S., R. 9., good exposures
of Aux Vases sandstone are present. Another esposure of massive
sandstone, having all the lithologic characters of the Aux Vases,
and doubtedless belonging to that formation, is present just south of
the highway crossing the valley in the middle of the east half of
sec. 20, T. 3§., R. 9., near the east line of the section, about
three-eights of a mile southeast of New Design.

In the several forks of Horse creek west of Red Bud, the Aux
Vases, sandstone outcrops in more or less 1lsolated areas because
of the overlapping of the Renault formatbn to the west in this por-
tion of our territory, but numerous excellent exposures of the form-
ation are present along these streams, some portions of their
valleys being bounded by conspicuous sandstone bluffs. 1In the
valley of the main tributary of North Fork of Horse creek, in N.E.
k4 of s.e. 1/4, sec. 4, T. 4S., R. 9., the basé of the Aux Vases
is well exhibited resting directly upon the underlying St. Louis
limestone, With a conspicuous basal conglomerate of the same char-
acter as that in Rock Horse creek. Along the south side of South
Fork of Horse creek, in s.e. 1/4 of n.w. 1/4, and s.w. 1/4 of n.e.
L/4, sec. 15, T. 3S., R. M., the Aux Vaseé rises in nearly vertical
bluffs 40 feet high, and in the north and south road between this
section and the adjoining section 16 to the west, conspicuous ledges

of sandstone are present which are a continuation of the bluffs
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further down stream. In Dry Fork of Horse creek, the Aux Vases
sandstone is exposed only in the bed of the stream for a distance
of less than one mile, in sections 27 and 28, T. 4S., R. .,

Southward from the outcrop last mentioned in Dry Fork of Horse
creek, the Aux Vases sandstone is exposed only in those stream
valleys leading southwest directly into the Mississippi River
bottoms, and in the Mississippi river bluffs. Beyond the Monroe~
Randolph county boundary line, the formation is not overlaphed by
the superjacent Renault, so that its outcrop is continuously exposed
except where it is buried beneath Pleistocene deposits. The
formation is well exhibited in the s.e. 1/4, of s.w. 1/4, sec. 3,
T. 5S., R. 9., along the highway and in the head of the tributary
of Prairie duRocher creek. From this locality southward good ex-
posures are present in all the tributaries of Prairie du Rocher
creek from the east, and below the town of Prairie du Rocher the
best exposures in the entire area under consideration are to be
seen in the Mississippi river bluffs. In all the valleys intersect-
ing the bluffs between Prairie du Rocher and Modoc, the formation is
well exposed. The last outcrop of the formation is by the road side
at the foot of the bluff a little over one mile below Modoc.

Lithologic characters. The Aux Vases formation, as it is de-
veloped in Illinois, is uniformly a fine or medium grained, yellow-
ish-brown sandstone, commonly deposited in massive beds with more

or less conspicuous cross-bedding. Locally some portions of the
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sandstone are mottledrwith small, closely crowded, darker brown specks
from one to three millimeters in diameter, other parts being entirely
free from such markings. The color of the sandstone varies from nearly
white, through light yellowish brown, to reddish-brown, the extremes

in color being the less common. Upon the long exposed weathered surfaces
of the sandstone, the reddish-brown, ferruginous coloring is more cen-
spicuous than upon the freshly broken surfaces, but in the vertical or
overhanging bluffs below Prairie du Rocher, the soft, yellow-brown color
of the rock is not conspicuously different from the color of the freshly
broken surfaces.

The massive character of the sandstone, and the absence of shale
partings between the beds, causes it to form abrupt bluffs in favorable
situations, and where stream channels have been eroded in it, picturesque
gorges with nearly vertical walls have been locally developed. The
best exposures of the formation within the area under consideration, are
in the Mississippi river bluffs between Prairie dn Rocher and Modoc.

In Missourl the formation is somewhat more variable in its
lithologic characters than in the Illinois localities. Some of the
exposures in Ste. Genevieve County are not unlike those in Illinois,
but elsewhere it is more thinly bedded with no indication of cross-bedding.
The color also is yellower in some of the Missouri localities,and at

“one locality in Perry County, in the Mississippi river bluffs southwest
of McBride, the sand is coarser and the rock has much’the appearance

of the St. Peters sandstone.
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The basal contact of the Aux Vases upon the underlying form-
ation is in places a clean contact between the massive sandstone
and the limestone, such a contact being well shown along the wagon
road between Prairie du Rocher and Modoc. In other localities
several feet of conglomerate arid shaly beds are presént in the base
of the Aux Vases, beneath the massive sandstone. Such a contact is
shown In the mouth of a small ravine tributary to the North Fork of
Horse creek, in s. e. 1/4, of s.w. 1/4, sec. 28, T. 35., R. M.,
just north of Tiptown church, where the following section is exposed.
7. Sandstone, massive, heavy ledges, yellow-brown in
color, with cross-bedding. Exposed. 35 feet.
6. Sandstone, fine-grained, massive, yellowish in
color, the lower surface, to depth of one or two
inches, filled with lenticular or more or less
angular clay pebbles which are washed out on the
weathered surface, leaving cavities ...cccececceccese. 1 foot
5. Shale, arenaceous, yellowish-green in color, with
more or less contorted bedding ccceeccececcccccscccscsee 5 ®
4. Sandstone, irregularly bedded, with conspicuous
ripple-marks, some parts with numerous cavities
probably formed by the removal of clay pebbleSececccccesel *
3. Shale cusecsccsesccscesasscssesscstossteccosccscscscsccscsss 3 1N,
2. Conglomerate, sand matrix with angular, St. Louis

Chert pebbles.............‘......CI.....QO.’Q..........I o



-83-
1. Llimestone, hard and dense, gray in color, with
some chert. St. Louis limestone. Exposed.csccccss.o 6 feet

Other localities where the basal conglomerate of the Aux Vases
is well developed, are on Rock House creek in s.w. 1/4, of s.w. 1/4,
sec. 8, T. 35., R. 9., and again along the same creek in s.w. 1/4,
sec. 4, T. 3S., R. M., where the sandstone rises in a bluff 60 feet or
more in height. A very excellent locality for the basal conglomerate,
where it may be seen resting directly upon the subjacent St. Louis
limestone, is in s. e. 1/4, of n.e. 1/4, sec. 4, T. 4S., R. W., along the
main tributary of North Fork of Horse creek from the west,a nd for a
short distance down the stream into the adjoining section 3 to the east.
In every locality where these basal conglomerate beds have been observed,
the included fragments are masses of angular chert, shown by the fossils
to have come from the subjacent St. Louis limestone, varying in size

from a fraction of an inch to nearly two feet.
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Sub-Aux Yases Unconformity. The unconformable relations of the
Aux Vases sandstone to the subjacent limestones are clearly established
in several ways. The contact between the sandstone and the underlying
limestone is always a sharply defined line, with no inter-gradation of
sediments whatsoever. The basal conglomerate which is generally present
over a distance of about seven miles along the strike of the beds, from
Rock House creek southward, is one of the best evidences of unconformity.
A third strong proof of the unconformity is found in the uneven surface
of the underlying limestone surface.

The time interval preseeding the Aux Vases, during which no
sedimentation was in progress in our area, must have been long, and
the relations are such as to establish the fact that dry land con=-
ditions prevailed. The cherts which are included in the basal con-
glomerate of the Aux Vases sandstone are not unlike great quantities of
chert gravel from the St. Louis limestone along the courses of some
streams which are flowing across thet formation today. The presence
of such cherts in the conglomerate proves that before the accomplishment
of the pre-Aux Vases erosion, the calcareous ooze, the original substance
of the St. Louis limestone, was completely consolidated into limestone,
the appearance of which was doubtless in no wise different from the
limestone as we see it today in the Mississippi river bluffs and else-
where. Furthermore, the formation of the cherts, perhaps associated

with the surface weathering ¢f the limestone upon that ancient land
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surface, had been carried as far as the chert formation in the same
limestones today, and these cherts were accumulated as chert gravel,
much as during the present time, which were finally worked over and
spread out by the advancing Aux Vases sea, and were finally consolidated
into a true basal conglomerate.

The erosion of the pre-Aux Vases land was considerable, as is
‘evidenced by the complete removal of the Ste. Genevieve limestone over
a considerable portion of the area. In the extreme northern portion of
our map, in the valley of Hickman creek and its tributaries, the Aux
Vases is everywhere underlain by the Ste. Genevieve limestone. The
same condition prevails from a point three and one-half miles north of
Prairie du Rocher, to where the basal contact of the Aux Vases disappears
beneath younger strata betwean Prairie du Rocher and Modoc. In all the
intervening area no portion of the Ste. Genevieve limestone has been
observed beneath the sandstone. These facts can only be explained by
assuming, either that the Ste. Genevieve was never deposited in this
region, ‘or that it was deposited and later removed before the deposition
of the sandstone. The last of these explanations seems to be the most
probable one. The Ste. Genevieve limestone is a wide-spread formation,
extending northward all the way to Iowa. It is also present to the
east, in Indiana, and has been encountered in the oil wells of eastern
Illinois, and it seeme to be reasonable to assume that the sea in which

the formation was deposited stretched across thé éntiré Illinois basin,
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as did the earlier Mississippian seas. If the formation was never
deposited where it is now absent, the Sté. Génevieve sea must have
been a long, narrow, finger-like embayment, only a few miles wide,
reaching up the Mississippi valley and then northwestward into Iowa
along the Des Moines valley, connected somewhere at the south with
a similar extension further east to take care of the Indiana and eastern
Illinois occurrences.

The inggealities in the sub-Aux Vases surface due to erosion,
are clearly evident in a number of localities. From a point in the
Mississippi river bluffs one mile below Prairie du Rocher, to the mouth
of the creek halfway between that town and Modoc, the lower contact of
the Aux Vases is continuously exposed, an& the dip of this surface 1is
considerably greater than the dip of the strata in the underlying
limestone, a number of the limestone beds being trunc;ted in this short
distance. Another locality where this uneven surface is again shown,
is southeast of Waterloo, in the southern portion of sec. 5, and the
northern portion of the adjoining section 8, T. 3S., R. 9., between
the Waterloo-Red Bud road and Rock House creek. In this area the St.
Louis limestone is surrounded on three sides by the Aux Vases sandstone,
and the base of the sandstone occurs at a very much lower elevation
than the surface of the limestone in the immediately adjoining area,
the difference in elevation being much greater than can be accounted for
by the gentle easterly dip of the strata. This area of St. Louis lime-
stone can only have been a small hill-like elevation onn the old sub-

Aux Vases surface, around which the sandstones were deposited.
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Source of Material in the Aux Vases Sandstone. All the Miss~

'issippian formations in the area under consideration, older than the
Aux Vases sandstone, are in large part limestones of organic origin,
although there is associated with these organic sediments a consider-
able amount of clay, in the form of shales, in certain horizons.

In the Ste. Genevieve limestone formation some arenaceous material is
present, but even here the organic limestones vary greatly prepon-
derate. The Aux Vases is the first formation in the series which

is made up whoilly of sand, and the thickness of the formation and con-
sequently the amount of material included in it is such as to pre-
suppose some notable changes in the attitude of the lands surrounding
the Illinois basin at this time, and it is important to determine, if
possible, the source from which the'sand was derived.

All the Mississippian formations in Illinois were deposited

in a basin more or less shut off on the west by the Ozark region,
which was probably an island rising above sea level, or was only
slightly submerged during the entire period. North and west of the
Ozark region there was free communication during the first half of
Mississippian time, between the northern ﬁertion of the Illinois
basin and the Mississippian waters of southwestern Missouri, Okla-
homa and Arkansas. To the east the Illinois basin was limited by

the Cincinnati arch, which was either a low lying island or a slightly
submerged area; it was at least a barrier sufficient to separate very

notably the Illinois basin from the Waverly basin still further east,
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whose sediments were derived from the Appalachian land.

The lithologic charactef of the limestone formations of the
first half of the Mississippian period‘'are such as to make it certain
that nowhere about the Illinois b_asin during this time, were there
lands with any high relief. The entire submergence of the Ozark region
during the time of'deposition of the Burlington limestone, is evidenced
by the occurrence of outlying remnants of that formation, with some

1
of the characteristic fossils, near Rolla, Missouri . This submergence

1
Mo. Bureau Geol. and Mines, vol. 12, 2nd ser., p. 41

may have continued through other periods of lower Mississippian,
but no evidence to support such a conclusion is as yet forthcoming.
For a period immediately preceeding the deposition of the Aux
Vases sandstone, the entire Illinois basin is believed to have been
elevated above sea level, and it was during this period that the
erosion of the Ste. Genevieve and St. Louis limestones, to form the
uneven floor upon which was deposited the Aux Vases sandstone, was
accomplished. With the subsidance following this dry land peried, the
resultant Illinois basin was far more restricted than it had been during
the earlier periods of limestone deposition. It no longer reached
northward in thé Mississippi valléy to Iowa and beyond. The northern-
most deposits of this réstricted basin, as they are actually exposed
at the surface today, are south of East St. Louis, but their extension
to the north, or rather to the northeast, beneath the Pennsylvanian
formations, is unknown. There certainly was no communication to the

southwest around the northern and western sides of Ozarkia during this
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time, and all evidences indicate that the basin was limited on the
east, probably by the low lying land occupying the position of the
Cincinnati arch. The submerged area constituting the Illinois basin
in Aux Vases time must, therefore, have been a rather broad émbayment,
between Ozarkia and Cincinnatia, opening only to the south. In this
Basié the Aux Vases and all the later Chester formations were depéosited.
The relief of the 'land surrounding this basin must have been greater
than during the earlier, much more extensive Mississippian basin that
had reached northward to Iowa, and from there far to the northwest, and
in consequence of this greater relief clastic sediments became much
more common than they had been previously. The greatest relief in the
land adjacent to this basin was doubtless Ozarkia, where the sandstones
of early Paleozoic age must have been well expesed. In no other
direction near the shores of the Illinois basin at this time, were there
extensive sandstone formations exposed which could have furnished the
areanaceous material in the early Chester formations, and the conelusion
seems justified that the material constituting the Aux Vases sandstone
was derived from Ozarkia.
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Paleontology. The only organic remains of any sort which have
been observed in the Aux Vases, are some imperfect tree trunks,
probably Lepidodendron, from the basal conglomerate in the bed of
North Fork of Horse creek, in s.e. 1/4, of s.w. 1/4, sec. 28, T. 3S
R. 9. ? just north of Tipton Church.
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1 servations to be e on_the ses_Sandstone
Re-examine section northwest of Millstadt, s.w. 1/4, s.w. 1/4,
sec. 32, T. 1N., R. 9W., Make careful measurement of the section, also

the superjacent Renault.

Discuss Aux Vases sandstone west of Columbia anticline.
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RENAULT FORMAT ION

The Renault1 formation is an exceedingly complex series of

1 .
Weller, Trans. Ill. Acad. Sci., vol. 6, p. 122 (1914), also Ill.

State Geol. Surv., Monog. I, p. 24 (1914).

sediments whose lithologic characters change rapidly both vertically
and in horizontal extent. The formation includes sandstones, aren-
aceous shales, variegated green, blue and purple shales, calcareous
shales, thin platy limestone layers in some of the calcareous shales,
dense arenaceous limestones, often greenish in color, argillaceous
limestones, nearly pure, bluish-gray, crystalline limestone, rarely
oolitic limestones, and at several localities distinct limestone and
chert conglomerates. Locally the limestones include some chert; but in
most localities the beds are free from such inclusions. The formation
undoubtedly includes some portion of the "Lower sandstone of the
Chester group" of Worthen, and it is believed that some portions of the
Cypress sandstone of Engelmann and of Ulrich are in reality Renault.
The thicker bedded sandstone and arenaceous limestone strata of the
formation are conspicuously cross-bedded in almost every locality where
they are exposed. In general the sandstones are thin-bedded with shaly
partings, passing imperceptably into arenaceous shales. In many

localities thin, flaggy beds of sandstone are pierced by closely crowded
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vertical, Scolithus-like burrows, a quarter of an inch or less in
diameter, which, in a weathered condition occur as more or less complete
perforations of the beds, these beds commonly being most conspicuous at
or near the base or in the lower portion of the formation. Some of the
more massive sandstone layers closely simulate the Aux Vases, but such
beds, when present, have been observed more commonly in the higher
portion of the formation, and they rarely or never attain a thickness of
more than ten to twenty feet. When present these massive beds may be
distinguished from the Aux Vases, not only by their less thickness,

but also by the presence of the underlying shales, often variegated

in color, and in many localities by the presence of limestone strata at
a lower horizon in the formation. Furthermore the sandstones in the
Renault not infrequently contain some fossils in an exceedingly
fragmentary condition besides some fairly well preserved Lepidodendron
stems, while the Aux Vases is entirely free from organic remains so far

as observations have been made.
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Areal distribution and description. The Renault formation is
typically developed in the eastern portion of Renault township in
Monroe County, where excellent exposures occur in the valleys of -
the two forks of Horse creek and their tributaries. The distribution
of the formation throughout the area here being described, is in a
belt lying just east of the Aux Vases sandstone belt, except in the
extreme northern portion of the area and for a distance north of
Prairie du Rocher, where the Renault is extended to the west by
overlap. In these regions of overlap the Renault outcrops are present
both east and west of the belt occupied by the Aux Vases, the outcrops
of the older formation being included within the Renault beilt as a
series of isolated areas. Outside of this belt, which extends from
Hickman creek at the north to the Mississippi river bluffs at and
below Modoc, the formation is exposed at a number of localities east
of the Columbia anticline, between that fold and the Mississippi river
bluffs.

The northernmost exposures of the Renault formation are in the
valleys of Hickman creek and its tributaries. 1In the bed of one of
the tributaries of this stream which crosses the extreme northwestern cor-
ner of sec. 31, T. 1 N., R. 9 W., near the north line of the section and
extending down stream for a short distance, yellow-brown fine-grained
sandstone beds are exposed in which there are embedded numerous

Lepidodendron trunks. This sandstone has been referred to
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the Renault. The immediately underlying formation is Ste. Genevieve
limestone, the Aux Vases being wanting in this section. In hand
specimens it would be impossible to distinguish this sandstone from
similar specimens which might be selected from some beds of the

Aux Vases, but the common presence of Lepidodendron trunks in the
Renault has been relied upon to differentiate the two formations.
Furthermore the overlap of the Renault to the west in this northern
area is clearly established in some of the exposures not far distant
from this sandstone outcrop.

In the upper portion of a tributary of Hickman creek from the
southeast, in s.w. 1/4 of n.e. 1/4, and n.w. 1/4 of the s.e. 1/4, sec.
31, T 1 Noy R. 9 W., other good exposures of Renault are present. A
short distance below thejunction of the three forks of this stream
there are outcrops of the Ste. Genevieve limestone, while above this
point, in the branch from the south, a series of beds is exposed at
intervals, consisting of shales, in places greenish in color and
elsewhere variegated red, purple and green, associated with sandstone
layers which become more conspicuous towards the head of the valley,
some of which have impressions of Lepidodendron trunks. No accurate
measurements of this section have been made because the outcrops are
not continuous, being exposed only at intervals in the banks or the
bed of the stream, but a total thickness of from 40 to 50 feet is
represented. No massive sandstone beds are exposed between this

series and the underlying Ste. Genevieve limestone, and the interval
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of several feet between the limestone and the first exposure of shale
is probably occupied by the lower beds of this same formation, which
is referred to the Renault, the Aux Vases being absent. This succession
of beds, variegated shales and sandstones with tree trunks, is quite
typical of the Renault.
One of the most important outcrops of the Renault in this
northern portion of the region is in the n.w. 1/4 of n.w. 1/4, sec.
5, T« 1 S.y R. 9 W., where it overlies the massive Aux Vases sandstone

with a distinct basal conglomeratel. This conglomerate has a lime-

1
For description of section see page

stone matrix, the included pebbles being of limestone and chert, with an
occasional bit of igneous rock. The pebbles are well rounded, closely
crowded together, and vary in size from a fraction of an inch to four

or five inches in maximum dimensions. The thickness of this conglomerate
bed is several feet, and it is succeeded, up stream, by outcrops of
impure limestone, thin-bedded sandstone, arenaceous shales, and
argillaceous shales some of which are variegated in color, an association
of sediments which is quite typical of the Renault formation.

Other good outcrops of the variegated shale and arenaceous sediments
of the Renault in this northern region, are exposed in a number of the
short tributaries of Hickman creek from the east, in several of the
sections in T. 1 S., R. 9 W. Such outcrops are present in n.e. 1/4 of

n.e. 1/4, sec. 6, in the short ravine heading near the public highway;
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another locality is in the ravine in s.w. 1/4 of n.w. 1/4, sec. 5,

and still others, perhaps the best of these three, in n.w. 1/4 of n.w.

1/4, sec. 8.

An instructive Renault section in this northern region is exposed

in a short ravine heading in s.w. 1/4 of s.e. 1/4, sec. 6, T. 1 S., R. 9 W.,

and leading northwest into Hickman creek, where the following section

has been measured.

6.

Sandstone, shaly, irregularly bedded in convex
MASSESecccaccassosssassssssssassssscssscsssscosccacsenssl feEt
Quartzite, very hard, almost chert-like in part,

red and yellow in color, interbedded with arenaceous shales,

with imperfect fragments of Lepidodendron trunks. Yankeetown

formatioNeescescsssscscsscccscocsssssacesccssssssnssasesd feet
Shale, variegated in color, purple to bluish, greenish

and yellow,arenaceous below and somewhat conglomeratic..l0 feet
Not exposed..........................;..................10 feet
Sandstone, fine-grained and even-textured, soft,

yellow in color, thinly and very conspicuously
CcroSs-bedded.ececececoccscosccccsscscasaccsssscscssansssecl? feet
Limestone, hard and dense, with conspicuous red

cherts, the uppermost beds arenaceous, or almost a

sandstone. Ste. GeNevVieVeeiceceesessssscssoscscssssnsssesd feet

In the above section the total thickness of the Renault is 32 feet.

It rests upon the Ste. Genevieve limestone without any intervening

massive Aux Vases sandstone, such as is present only about one-fourth mile
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southeast of this locality, and such as is finely exposed less than a
mile northwest.

In an exposure in the east bank of Hickman creek, very near the
middle of n.e. 1/4, sec. 7, T. 1 S., R. 9 W., the base of the Renault
formation, represented by a conspicuous limestone conglomerate varying
from one to two or more feet in thickness, rests uncomformably upon the
Ste. Genevieve limestone with no intervening Aux Vases sandstone. The
conglomerate is succeeded by a fine-grained, soft, light-yellow sandstone,
totally different from anything which has anywhere been observed in the
Aux Vases.

In none of the Renault outcrops situated within the Hickman creek
drainage area has the typical fauna of the Renault formation been
observed. This fauna is commonly present only in the limestone or
calcareous shale beds of the formation, and such beds are only feebly

represented in this area. Lepidodendron trunks have been observed in a

number of localities, however, and such fossils have been found to be
present commonly in the Renault sandstones throughout the entire area of
outcrop of the formation, extending from the region under discussion to
Ste. Genevieve county, Missouri. Furthermore the exceedingly varied
nature of the sediments here referred to the Renault agrees well with

the character of the formation as it is developed elsewhere. Perhaps

the most important fact bearing upon the correlation of these beds, is
the almost universal evidence of the presence of the Yankeetown formation

immediately above them. This peculiar, siliceous, cherty, arenaceous or
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or quartzitic formation, although very thin, can nowhere be mistaken
for any other, and it is everywhere present, within our area,
immediately overlying the Renault. Its distribution will be discussed
later.

The localities next south of Hickman creek in which the Renault
formation is exposed, are in the upper branches of Praie du Long
creek. Along this stream in the extreme northern part of sec. 5,

T. 2 S.;, Re 9 W., a few exposures of sandstone and shale are present
which appear to represent the Renault. Other exposures, with the
Yankeetown above them, are present in a short ravine in se. 1/4 of
s.e. 1/4, sec. 32, T. 1 S., R. 9 W., and at the house at the head of
this ravine, in s.w. 1/4 of s.e. 1/4 of the same section, a well has
been sunk which passes through the Yankeetown into the Renault, and
penetrates a limestone bed of the formation. The well section at
this locality, as reported by owner, is as followss

Driftececcccsccecsccocccnsscccsessb0 feet

Sandstone (Yankeetown)..e.ees....4 to 6 feet

Variegated shal€eececcceccccccoce?

Hard Limeston€ececececccccccscsesd to 5 feet

In this section the rock reported as sandstone is undoubtedly
the Yankeetown, and the variegated shale is entirely similar to that
in some of the Renault exposures a short distance to the south. Several

masses of the limestone reported were seen lying near the mouth of the
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well, and they resemble in every way some of the characteristic Renault
limestone beds, and some of the characteristic fossils were observed.
This is the most northerly observed occurrence of limestone in the Renault,
but from here south some limestone beds are present in most long sections.

Much better exposures of the Renault are present in the south
bank of the branch of Prairie du Ekong creek next south of the one last
mentioned. At the bridge over this stream in syw.1/4 of n.w. 1/4, sec. 5,
T.2 S., R.9 W., the massive Aux Vases sandstone is exposed in the creek
bed. A few yards below the bridge the Aux Vases is overlain by a softer,
fine-grained, light-yellow, conspicuously cross-bedded sandstone not
unlike the basal bed of the Renault in the Hickman creek Renault section
described on Page . In the bank of the stream below this, variegated
shales are exposed almost continuously for over one~fourth mile with a
gentle eastward dip. In the small tributary from the south in s.e. 1/4
of n.w. 1/4 of the same section, variegated shales are present below,
followed by arenaceous beds with a thin limestone bed near the head of the
ravine, just over the line in St. Clair County. There is evidence in
the wash of other variegated shale beds above the limestone. The limestone
at this locality contains numerous fossils, and upon the weathered surfaces

in the bed of the stream, specimens of Zaphrentis spinulosa and the

U-shaped bases of a Lyropora are especially conspicuous. A full list of

the species collected at this locality are as follows.
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Further down the main stream, in the southern part of the n.w.
1/4 of n.e. 1/4, of the same section, the 6 degrees eastward dip of
the beds brings the limestone down to the level of the creek bed. 1In
the upper part of the small ravine in the northwestern corner of s.e.
1/4 of ne. 1/4 of the same section, an excellent outcrop of the
Yankeetown is exposed.

In Gerhardt creek and its several branches and tributaries,
above the point where it crosses the Monroe-St. Clair County boundary,
the Renault is represented by numerous exposures of sandstone and
shale, but no limestone has been observed. The shales are in part
greenish or blue in color, and in part.conSpicuously variegated with
red and purple. Some of the sandstones are much more thinly and
more irregularly bedded than the massive Aux Vases sandstone which
is well exposed higher up the stream to the west, but some of the beds
are also massive and are lithologically like the Aux Vases, making it
diffeeadt to differentiate the two formations in all cases. At the
point where the public highway crosses the main branch of Gerhardt
creek in n.e. 1/4 of n.w. 1/4, sec. 16, T. 2 S., R. 9 W., massive sand-
stone ledges are exposed which are indistinguishable in lithologic
characters and in manner of weathering from undoubted Aux Vases. This
sandstone is overlain by a few feet of variegated shales entirely like
those occurring at many localities in the Renault, and these shales are

succeeded by other sandstones of Pennsylvanian age. Up the creek valley
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from this locality about one-fourth mile, is a good exposure of shales
dipping gently to the east, entirely similar to shale beds of elsewhere
present in the Renault at numerous localities. The situation of the
massive sandstone in the bottom of the valley at the road-crossing is
such as to suggest its inclusion in the Renault, and that has been done
upon the accompanying geological map, but another interpretation of it
is possible, viz., that it is really Aux Vases, and that its exposure
at this point is due to the unconformable relations between the Aux
Vases and the Renault, and the uneven upper surface of the lower

formation.

In the valley of Kopp creek and its tributaries, the Renault is

represented by shales, sandstone and limestone. In the rather broad
and short tributary valley from the west, in s.w. 1/4 of sec. 16,

T. 2 S., R.9 W., and extending down the creek into the s.e. 1/4 of the
same section, numerous outcrops are present, the most conspicuous of
which are shales, some of which are variegated, but on the north slope
of the tributary valley, in the s.e. 1/4 of s.w. 1/4 of the section,
slumped masses of limestone with the characteristic Renault fossils
are present, which indicates the presence of a limestone member of the
formation at this locality. Further west, only one and one-half miles

out from the city of Waterloo, along a tributary flowing south through

the west half of s.e. 1/4 of sec. 20, T. 2 S., R.9 W., impure, arenaceous,

Renault limestone is exposed for the distance of a quarter of a mile
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north from the east and west road on the section line. Upon the hill
slope upon the eastern side of this valley, in the n.w. 1/4 of the
s.e. 1/4 of the section, there is evidently a bed of calcareous shale,
although it is now covered with talus and vegetation. This shale is

fossiliferous, and many silicified fossils may be gathered here by

identified.

In a small side draw from this tributary, south of the house in
s.We 1/4 of s.e. 1/4 of the section, a number of limestone slabs have
been secured from a thin limestone layer interbedded with the shales,
these slabs are covered with fossils, largely bryozoans, and the

following species have been identified.
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A small collection of fossils from a sandstone layer near the
base of the Renault a little above the mouth of the tributary in which

the last two fossil collections were secured, contains the following

species.

In the valley of Walters creek, a little more than three miles
east of Waterloo, at the road corner one-fourth mile east of the
northwest corner of sec. 27, T. 2 S., R. 9 W., is an outcrop of highly
fossiliferous Renault limestone and calcareous shales. The same
beds outcrop south of the creek along the public highway. The beds
at the road corner north of the creek contain a wonderful crinoid
fauna in one thin layer, but south of the creek these fossils are
not so conspicuous. The complete list of species collected at this

locality, both north and south of the creek, are as follows:
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Up the creek valley from these limestone outcrops for one-
fourth mile, and thence up the tributary from the northwest heading
in the s.w. 1/4, sec. 21, T.2 S., R.9 W., sandstone of the type
common in the Renault, and amnaceous and variegated shales are ex-
posed at intervals. Just above the point where this tributary
crosses the east and west road, the presence of numerous limestone
boulders in the drift suggests a limestone ledge, although it is not
exposed in sjitu.

Downstream from the fossiliferous limestone locality the sand-
stone beneath the limestone is exposed for a quarter of a mile or
more, and limestone outcrops are present in the short tributary
from the southwest in the n.e. 1/4 of n.w. 1/4, sec. 27, T.2 S.,

R.9 W,
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In the valleys of the several tributaries of the creek, unnamed
on the map, lying between Walters creek and the Waterloo-Hecker road
mostly in sections 26, 27, 34, and 35, T.2 S., R.9 W., there are
numerous outcrops of the Renault beds. In the northermmost of the
two main tributaries at the head of the stream, crossing the n.w.

1/4 of sec. 34, the only exposures are sandstones which in hand
specimens might be mistaken for the Aux Vases, but in the outcrops
it is thinner bedded and less massive than the sandstone of that
formation, and it includes numerous specimens of Lepidodendron
trunks. Further down stream, in s.e. 1/4 of n.e. 1/4, there are
limestones and variegated shales which are referable to the Renault.

In the valleys of Rock House creek and its tributaries the
Renault is exposed at a number of points. In the heads of the
tributaries in the southern part of sec. 9, and the northern part
of sec. 16, T.3 S., R.9 W., there are outcrops of sandstones and
arenaceous and variegated clay shales which belong here, and in the
south bank of the main stream where it crosses the line between sections
10 and 11, T.3 S., R.9 W., is a good exposure of limestone, This
limestone is near the base of the formation, its highest outcrop being
45 feet above the creek bed where massive sandstone, presumably Aux
Vases, is exposed. Below the limestone ledges in situ, there are
numerous limestone masses which have slumped down the bank, suggesting

that the limestone is underlain by shales, although the shale is not
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exposed in the outcrop, and the actual thickness of the limestone is
not shown. The fauna from the limestone at this locality is not so
extensive as that which has been met with in some other localities in

the Reanult, but the following species have been determined.

Down stream from this limestone outcrop higher beds of the
Renault are exposed, consisting of sandstones, most of which are
thin-bedded and ripple-marked, and much less massive than the Aux
Vases. At the bridge crossing the creek just south of Rock House
school, there is a greenish, arenaceous limestone, locally capped
with crinoidal limestone, which is a part of the Renault, and in the
bank of the creek below the bridge an outcrop of variegated clay
shale is exposed.

In the long tributary to Rock House creek, with its head near
the middle of sec. 16, T.3 S., Re9 W., and in the branch of this
stream from the west across the northern halves of sections 14 and
15, there are many outcrops of thin-=bedded, ripple-marked sandstone,

shale, some more massive sandstone, and some limestone referable
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to the Renault. In the branch mentioned, the outcrops are all on
sandstone and shale except at one point in-the public road running east
and west where it crosses a short tributary from the north near the
middle of the north line of n.w. 1/4 of n.w. 1/4 of sec. 14, where
there is a small limestone exposure. In the main valley there is a
good exposure of Renault sandstone near the head, in n.w. 1/4 of s.e.
1/4, sec. 16, less than 20 feet below an exposure of Yankeetown residuum
a few rods further northwest. Downstream in the s.e. 1/4 of s.w. 1/4 of
sec. 15, are other outcrops of sandstone, limestone and arenaceous shale.
Just below the broad bend where the stream turns to the northeast,
the Yankeetown forms the bed of the creek for one-fourth mile. The
highest bed of the Renault, just beneath the Yankeetown, is sandstone,
but beneath this is an important limestone member in which there is a
thin layer filled with the remains of crinoids, some of which are very
perfectly preserved. The crinoid bed is exposed very near the point
where the stream crosses the line between sections 15 and 14. Below this
there are arenaceous and argillaceous shales, some of them variegated
in color, sandstone beds and some limestone, but no great thickness
of the formation is shown because the dip of the beds to the east is
only a little greater than.the gradient of the stream. In the s.w. 1/4
of n.e. 1/4, sec. 14, a massive ledge of sandstone is exposed which is
suggestive of the Aux Vases, but it is near the top of the Renault, only
a few feet below the Yankeetown, and its thickness is only a few feet.

Furthermore it is underlain by the Renault limestone exposed up stream.



o,

=109~
Near the north and south highway crossing the creek through the middle
of the east half of sec. 14, there are good exposures of arenaceous shales,
with thin sandstone layers covered with irregular, fucoid-like markings.
In the crinoid layer of the section exposed in this valley, the

following species of fossils have been determined.

Southeast of New Design the Renault is well exposed in the valley
of Bradley branch, heading in the central part of sec. 21, T. 3 S., R. 9 W.,
most of the outcrops being sandstones. The sandstone is fine-grained
and yellow-brown in color, somewhat resembling the Aux Vases, but
thinner bedded and less dense and associated with arenaceous shales and
in places with calcareous sandstones. Furthermore, the beds are

characterized by the presence of Lepidodendron trunks. The massive Aux

Vases sandstone is exposed in the bed of the same creek in the northern
part of sec. 27, T. 3 S., R. 9 W., a little more than one-eighthof a mile
south of the highway along the north line of the section, and continues
to occupy the floor of the valley nearly to its junction with the North
Fork of Horse creek, with outcrops of Renault above it in places and

in some of the short tributaries from the east. A limestone member of
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the Renault is exposed in the same valley in a small tributary from the
northeast just west of Poe station, the outcrops being present both
north and south of the highway a little over one-fourth mile west of
the Mobile and Chio railroad, and at other localities further south,
especially a little north of the middle of n.e. 1/4, sec. 34, T. 3 S.,
R. 9 W.

The greater portion of the valley tributary to the North Fork
of Horse creek, leading south from near the middle of the south line
of s.w. 1/4 sec. 16, T. 3 S.y R. 9 W., is filled with glacial drift,
and no Renault outcrops are exposed, but near the head of t?e valley
there is a good outcrop of Yankeetown, and about one=half m*le south
and at 40 feet lower elevation, there is a massive sandstone outcrop,
probably Aux Vases. The intervalxbetween, it is assumed, is occupied
by the Renault. In the valley leading nearly south from New Design
there are no outcrops whatever, because of the deep drift cover,
although the Renault is believed to extend as far west as the eastern
side of this valley at least.

In the short tributaries to Horse creek from the east and
northeast, between the mouth of Bradley branch in s.e. 1/4, sec. 34.
T. 3 S.y R« 9 W., and the southwest corner of sec. 13, T. 4 S., R. 9 W.,
the Renault formation is exposed in many localities. As elsewhere
the beds consist of sandstone, commonly less dense than the Aux
Vases, and in many places thin-bedded, cross-bedded, and ripple-

marked, and associated with the sandstones are arenaceous and clay
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shales, the latter of which are variegated in color in many localities,
and locally limestones. In the upper patrt of the tributary crossing
the n.w. 1/4 of sec. 35, T. 3 S., R. 9 W., there are good exposures of
limestone, as much as 18 feet being present, while lower down there are
sandstones. In a tributary ciossing the north half of s.e. 1/4, sec.
2, T. 4 S.y R. 9 W., good outcrops of arenaceous and clay shales, and
limestones are exposed. In the s.e. 1/4 of n.e. 1/4, sec. 11, T. 4 S.,
R. 9 W., the outcrops are argillaceous shales, some of which are variegated in
color. Near the mouth of a tributary in the south half of sec. 13, T. 4 S.,
R. 9 W., Renault limestone is exposed, and in a tributary crossing the
s.e. 1/4 of the same section a number of outcrops of sandstone and
variegated shale are exposed, about one-half mile from the mouth. In a
number of these localities good exposures of Yankeetown are present
above the Renault, showing that they are at or near the top of the
formation.

The valley of Horse creek itself, south from the middle of sec. 2,
T. 4 S., R. 9 W., is largely filled with alluvium, and outcrops of the
hard rocks are essentially wanting except at long intervals, but the
channel must be cut in the Renault formation to a point where the
stream crosses the Monroe-Randolph County line. The extension of the
Renault to the west, in the area drained by Horse creek and its tributaries,
is considerably beyond the limits of the subjacent Aux Vases, and the
formation underlies considerable areas in the uplands between the larger
forks and tributaries, which are so heavily drift covered that no

outcrops are exposed. The approximate limit of the formation has been
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determined, however, by occasional outcrops in the upper  portion of
some of the tributary valleys. A series of sandstones are exposed

in the n.e. 1/4 of n.w. 1/4, sec. 32, T.3 S., R.9 W., in the valley
which crosses this quarter section diagonally to the northeast, which
do not have the massive characters of the Aux Vases, but are thinly
bedded and shaly in part, some of the beds being pierced by vertical
Scolithus-like tubes. These beds have been considered as Renault al=-
though no Lepidodendron trunks have been observed in them. The
contrast between these sandstones and the massive beds about three-
fourths of a mile due north, which have been referred to the Aux Vases,
is marked. In the head of the tributary valley in s.w. 1/4, of n.w.
1/4, sec. 33, T.3 S., R.9 W., undoubted Renault, variegated red and
blue shales, is exposed, and in the south edge of n.w. 1/4 of s.w.
1/4 of the same section, in the head of the next valley to the south,
there is a good outcrop of typical Renault limestone. In the same
general region other sandstones of the character of those commonly
present in the Renault, are exposed in n.e., 1/4 of n.w. 1/4, sec. 4,
T.4 S., R.9 W,

Between the main tributary of North Fork of Horse creek from
the west, and South Fork of the same creek, the Renault is especially
well developed. In some of the shorter tributaries to the main stream
between these two larger ones, there are especially good exposures of

the Renault. The best of these is in the valley which traverses the
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southern portion of s.w. 1/4 of sec. 2, T.4 S., R.9 W. heading in the
northwest corner of sec. 10. In this ravine the rocks are almost
continuously exposed, there being sandstone, calcareous sandstone,
limestone and shales present. None of the sandstone layers present

the massive character of the Aux Vases through any considerable thick-
ness, and all the beds, both sandstone and limestone, are conspicuously
cross~-bedded. There are apparently three limestone members in the formation
in this section, one near the base, another near the middle, and a

third at the top. The uppermost of these limestones must underlie a
considerable area, and is responsible for the development of the sink-
hole topography in s.w. 1/4, sec. 2 and s.e. 1/4 sec. 3, T.4 S., R.9 W,
The middle limestone member is well exposed just east of the private

road which crosses the ravine in s.w. 1/4, of s.w. 1/4, sec. 3. It
differs from most other Renault limestones which have been observed

in being somewhat oolitic, and associated with this oolitic texture there
are some elements in the fauna which have their most typical development
in the oolite beds of the Okaw limestone, and which are foreign to the
Renault as it has been observed elsewhere. The fulllist of species

that have been identified in this fauna are as follows:

Cystelasma 2 sp.

Pentremites pyriformis Say.
eilot Spe

Leioclema 2 araneum Ulrich

Fenestella cestriensis Ulrich.
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F. serratula Ulrich.

F. tenax Ulrich

Polypora 2 or 3 sp.
Rhombopora sp.

Crania sp

Orthotetes kaskaskiensis (McChesney.)

Productus ovatus Hall.

P. Spe.

Spirifer increbescens Hall, var.

S. Leidyi Norwood and Pratten.

Spiriferina transversa (MChesney.)

Reticularia setigera (Hall.)

Composita trinuclea (Hall.)

Cliothyridina sublamellosa (Hall.)

Eumetria verneuiliana Hall.

Girtyella indianensis (Girty.)

Sanguinolotes sp.

Nucula sp.
N. sp.
Leda Sp.
Parallelodon Sp.

Conocardium sp. aff. C. cuneatum

Myalina  sp.
Avicubgecten Sp.

Cypricardella sp.

Hall.
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Microdon sp. aff. M. oblonga Hall.
Bellerophon spe.

Euphemus spe.

Cyclonema 2 spe.

Bulimorpha 2 spe.

Holopea 2 sp.

Orthonychia chesterensis Meek and Worthen
Platvceras sps

Orthoceras sp.

D toceras spe.
Grjffithides sp.

In another tributary valley across the s.w. 1/4, sec. 11, T.4 S.,
R.9 W., good Renault outcrops are exposed, arenaceous and cross=bedded
limestone below, with sandstone and arenaceous shale further up the
valley, some of the sandstone layers being pierced by vertical, Scolithus-
like burrows, such as have been observed at numerous localities in the
Renault. In the same general region the Renualt is well exposed in the
upper portion of the tributaries to the South Fork of Horse creek, heading
in the southern part of sec. 10, T.4 S., R.9 W., where the beds exposed
are arenaceous shales and sandstones. A limestone member of the Renault,
with sandstone at a higher elevation is well exposed in the valley cross

the n.e. 1/4 of n.e. 1/4, sec. 9, T.4 S., R.9 W., the underlying beds
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being massive Aux Vases sandstone through which the stream has cut a
gorge thirty feet deep.

In the main channel of South Fork of Horse creek, there is an
exposure of arenaceous limestone in the extreme southeast corner of
sec. 8, T. 4 S.y R. 9 W., which is near the base of the Renault, there
being only a few feet of shale with thin, interbeddedlayers of sand-
stone between it and the massive Aux Vases. Upon the weathered surface
of this limestone numerous small crinoid stem segments are exposed.

A few rods further up the stream the following section is exposed in
the creek bank.

3. Sandstone, yellow-brown in color, mostly

thin~bedded.scesccsccsscsssssscssssccsccssosssssnsessll feet

2. Limestone, arenaceous with numerous small

crinoid stems and other fossils upon the
weathered SUrfaceccececceescccccceassesscassnssssecesd feet

1. Sandstone, MasSivVeeeeecocssscccccscsscssscssascnsscsssessa feet

These beds are Renault, near the base of the formation, and
higher up the valley nearly to its head, there are numerous outcrops
of massive and thin-bedded sandstone and arenaceous limestone, but no
pure limestones. The angle of dip of the beds is not far from the
gradient of the stream, so no considerable thickness of the formation
is exposed.

The Renault formation underlies all the upland between the

South Fork of Horse creek and Paint creek, the Aux Vases being exposed
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in only one narrow strip in this whole region, for about a mile in the
bed of Dry Fork. In a portion of this area the younger formations,
Yankeetown and Paint Creek, overlie the Renault, so that the actual
outcrops of the formation are confined to the borders of the area and
the deeper valleys. In the eastern part of this area, in the main
valley of Horse creek, good Renault limestone outcrops are present in
the highway running north and south near the western edge of s.w. 1/4,
sec. 13, T. 4 S.y, R. 9 W., and in the bank of the creek at the south edge
of the same quarter section. 1In the n.w. 1/4 of the adjoining section
24 to the south, two sink holes in this limestone are shown upon the
topographic map and in the small valley leading to the east in this
quarter section, there are other good limestone outcrops. The same
limestone is again exposed in the two small valleys leading to the east
in s.w. 1/4 of the same section 24, and rather extensive exposures are
present in the somewhat larger valley in the extreme northwestern part
of sec. 25, T. 4 S., R. 9 W. At this last locality the limestone is capped
by the Yankeetown at the road crossing just over the line in the north-
eastern corner of section 26, and in the midst of the limestone, some
distance from the top, is a conspicuous chert horizon, which is unusual
for the Renault.

At the house east of the road, in the southern part of s.e. 1/4
of n.e. 1/4, sec. 23, T« 4 S.y R. 9 W., a well has been drilled to the

depth of 140 feet. It is located a short distance down the hollow,
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perhaps 20 feet below the level of the road, and the section, as
reported by the owner, is as follows.
S0ilececcccccsaccese2d feet
Limeston€eececeecscees20 feet
Shalecsscesecsseseee20 feet
Limeston€ecececeess 20 feet
Shaleeseeccocssaceseea20 feet
Sandston€eceecssss..+36 feet

The sandstone in the bottom of this well is undoubtedly the
Aux Vases, and all the beds above are Renault, unless a part of the
uppermost limestone is really Yankeetown which appears to be a very
hard, siliceous limestone in some localities under cover. The con-
spicuous development of limestone in the Renault here is in keeping
with the character of the formation as it is exposed in outcrops in
the immediate neighborhood.

In the valley of Prairie Branch, crossing the south half of
sec. 26, T. 4 S.y, R. 9 W., the Renault is well exposed at a number of
points, being represented by limestone, some beds of which are
cherty, and by variegated shale.

In the tributary of Dry Fork of Horse creek, flowing northeast
diagonally across the s.w. 1/4, sec. 23, T. 4 S., R. 9 W., there are
most excellent exposures of Renault, limestone below, succeeded by

sandstone with vertical Scolithus~like burrows, these again by lime-
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stones and calcareous shales. Near the head of the valley, just over

the line in the next section to the south, is an exposure of variegated

shales at the top of the formation, just beneath the Yankeetown. About

midway in the length of this valley is a continuous vertical exposure

of about 25 feet, where the following beds are distinguishable.

4.

3.

Limestone, with some shale partingSccecescscccccsscsccssd feet
Shale, calcareous, with thin limestone layers

Fossils abundanteecccecccccccescescescscsssosassscecncesld "
Limestone, arenaceOUS.cccecccscscccosssscsssscssscssed to 3 "
Sandstone, yellow-brown in color, massive,

with numerous vertical, Scolithus-like

bUI‘I‘OWS. Exposed..............-....-......-.--o-.....3 "

In the calcareous shale bed, No. 3 of the above section, fossils

are abundant and well preserved, and the following species have been

identified.

Zaphrentis spinulosus Edwards and Haime.

Eupachycrinus sp.

Talarocrinus ovatus Worthen.

Pentremités pyriformis Say.

Pentremites florealis

P.

symmetrious Lyon

Stenopora tuberculata (Prout.)

Fenestella cestriensis Ulrich.
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o serratula Ulrich

jrri

Polypora cestriensis Ulrich

Cystodictya sp.

Glyptopora  sp.

Orthotetes kaskaskiensis  (McChesney.)

Productus ovatus Hall.

Diaphragmus elegans (Norwood and Pratten.)

Dielasma shumardanum (Miller.)

Spirifer increbescens Hall, var.

Eumetria verneuiliana Hall

Cliothyridina sublamellosa (Hall.)

Composita trinuclea (Hall.)
Conularia Spe

Cladodus  sp.
Ctenecanethan  sp.

The bed of Dry Fork of Horse creek is excavated in the Renault
formation throughout its entire length, except for a distance of
about one mile, across the western half of sec. 27, and into the
s.e. 1/4 of sec. 28, T. 4 S., R. 9 W., where the upper beds of the
Aux Vases are exposed. The Renault outcrops in the valley consists
of sandstone, arenaceous shale, variegated shale, and limestone, some

of which is arenaceous. In some of the sandstone Lepidodendron trunks

are present. In the tributary to Dry Fork, flowing east across the
northern portion of sections 27 and 28, T. 4 S., R. 9 W., there are

numerous outcrops of Renault, mostly sandstones and arenaceous shale,
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with one exposure of arenaceous limestone near the junction of the stream
with the main valley. Some of the sandstone along this stream is more
massive through a greater thickness than is usual in the Renault, which
makes some of the outcrops to simulate the Aux Vases more than usual,
but the association of these denser beds with the thinner bedded sandstones
and arenaceous limestone, is unlike the Aux Vases.

The tributary to South Fork of Horse Creek flowing northeast
nearly parallel with the lower Dry Fork Valley, across sections 22
and 23, T. 4 S., R. 9 W., has cut its bed entirely in the Renault, the
strata exposed being limestone, shales, and sandstones, some of which
are thin-bedded. Another tributary joining the South Fork near the middle
of the north line of s.e. 1/4, sec. 15, T. 4 S., R. 9 W., with its head
in n.w. 1/4 of n.w. 1/4, sec. 22, has excavated its valley in the
Renault entirely. All the strata exposed are thinly-bedded sandstone,
or arenaceous shales, with more massive beds of sandstone at intervals,
no limestone being present in the section.

One mile west of the last mentioned tributary, an outcrop of
arenaceous shale, capped by Yankeetown chert, is exposed in the highway
a few rods north of the south line of the section, which must represent
the top of the Renault. Still further west other outcrops of arenaceous
and variegated shales are exposed above the massive Aux Vases in a short
tributary across n.w. 1/4 of s.e. 1/4, sec. 16, T. 4 S., R. 9 W.

In the tributary leading to the north across the n.w. 1/4, sec.
21, T. 4 S.y R. 9 W., no Aux Vases sandstone is exposed, and the Renault

formation consisting of argillaceous and arenaceous shales, thin-bedded
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sandstones, and calcareous sandstones, rests directly upon the St. Louis
limestone. The further overlap of the Renault formation to the west
is especially well exhibited in the valley heading in n.w. 1/4, sec. 30,
T. 4 S.y R. 9 W., about one-half mile north of the village of Renault.
In the head of this valley the Renault formation, represented by sandstone,
variegated shale, and arenaceous limestone, is exposed in actual contact
with the St. Louis limestone. The basal bed of the formation is limestone
with poorly preserved fossils of the sort commonly present in the renault,
and with numerous clay pebbles and other foreign inclusions. This basal
limestone bed is comparatively thin, perhaps not over two feet, and
passes up into arenaceous and shale beds. At an elevation of 20 to 25
feet above the contact, is a bed 5 or 6 feet thick of variegated red
and blue shale, best exposed in a small side draw to the east. At a point
a few rods further down the stream, on the west side of the valley, the
basal member of the Renault is a much thicker limestone stratum which resembles in
every way, the purer Renault limestones which have been observed else-
where.

The southwestern boundary of the Renault formation, extending
southeast from the village of Renault, is not determinable from outcrops
because of the thick covering of loess and drift, but the limits of the
St. Louis limestone is sharply defined by the sink-hole topography, and
the approximate position of the line between the Renault and the St. Louis
can be drawn on this basis.

The valley of Paint Creek, from its head to a point about one

and one-half miles from its junction with Horse creek, is excavated
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in the Renault formation, although outcrops of the rock strata are
uncommon except in the uppermost half mile of the course. The only
exposure in the lower portion of the valley are variegated shales in
the n.e. 1/4 of n.e. 1/4, sec. 2, T. 5 S., R. 9 W. The exposed beds
towards the head of the Paint creek valley are all sandstone which
is somewhat more dense than usual, simulating the Aux Vases in its
lithologic characters, but exposures are nowhere continuous in ver-
tical walled gorges as is the case in many valleys cut in the Aux
Vases, and the thinner-bedded sandstone and shaly layers of the
formation are doubtless present in the intervals hidden by talus
and drift.

South from the head of Paint creek the Renault exposures are
limited to the valleys of streams flowing to the southeast and
draining into the Mississippi river. The gradient of these streams
is opposed to the gentle dip of the strata, so that the outcropping
surfaces of the several formations involved are limited to rather
narrow belts which follow the configuration of the topographic sur-
face. Beyond this point, also, the overlap of the Renault to the
west beyond the Aux Vases sandstone, is not exhibited, so that the
massive sandstone is continuously present between the Renault and the
Ste. Genevieve or St. Louis limestones.

In the branches of Prairie du Rocher creek from the east, the
Renault is represented in almost every section by sandstone which is
difficult, in places, to differentiate from the subjacent Aux Vases.

In none of the sections, however, are the exposures continuous, and
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it is the more massive layers, the ones which most closely resemble
the Aux Vases, which are likely to be exposed, and the thinner-bed-
ded and shaly layers being more commonly talus covered. The pres-
ence of an occasional trunk of Lepidodendron in the higher sandstone
layers, however, stamps them as belonging to the Renault formation.
At only one locality within the drainage area of Prairie du Rocher

creek, in n.e. 1/4 of s.e. 1/4, sec. 15, T. 4 S.y, R. 9 W., 1 are the

1
In making locations in the areas covered by Spanish grants, the

section lines have been projected through the grants, and the

localities are described as if the area had been subdivided into sections.

arenaceous shale beds of the Renault well exposed, and at no locality
has any limestone member been observed.

In the several tributaries of the stream draining the area
south from Commons School, two and three-quarter miles northeast of
Prairie de Rocher, there are many Renault outcrops. In the upper
portion of the most westerly tributary, in the extreme northeastern
corner of sec. 22, and the n.w. 1/4 of n.w. 1/4, sec. 23, T. 4 S.,
R. 9 W.,the formation is represented almost entirely by arenaceous
shales. In the tributary known as Barber hollow, in sections 14 and
23, T« 4 S., R. 9 W., the Renault is exposed in almost continuous out-
crop along the bed of the stream for a distance of nearly three-~fourths
mile in s.w. 1/4 of s.e. 1/4, sec. 14, and n.e. 1/4, sec. 24.
The direction of this portion of the stream is nearly along the

strike of the rocks so no great thickness of strata are exposed, all
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the outcrops belonging to one limestone and shale horizon at the top
of the formation, with the Yankeetown overlying it. In the main
valley leading almost straight southwest to the gap in the Mississippi
bluffs, the Renault is not so well exposed, but limestone beds
outcrop at intervals, with the Yankeetown only a few feet above. 1In
the most easterly tributary the Renault is not well exposed, although
the Yankeetown and the still higher Paint Creek formation outcrop at
a few localities.

In the several tributaries of the creek intersecting the bluffs
of the Mississippi at Modoc, the Renault is mostly drift covered,
but in the tributary from the east an outcrop of Renault limestone
and another of shale are exposed in the southern part of n.w. 1/4.
sec. 31, T. 4 S., R. 9 W.

Along the bluff below Modoc the Renault is exposed in some of
the small draws, being represented by shales and sandstones above
the ledges of massive Aux Vases below. In the ravine whose mouth
is one mile below Modoc, a number of Renault limestone outcrops are
present about one-fourth mile back from the bluffs, and in the next
ravine, four-tenths of a mile further along, a good Renault limestone
exposure, with Yankeetown above it, occurs about 700 to 800 feet back
from the highway at the base of the bluffs. At this locality a good
specimen of the fossil crinoid Talarocrinus ovatus, one of the most

diagnostic Renault species, was secured. The last exposure of Renault
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before the formation finally passes beneath the younger formations, is
by the roadside at the mouth of the short ravine about two-tenths of a
mile still further down the bluffs, a little over one mile and one-=half
from Modoc. At this point some of the upper beds of the formation,

sandstone and arenaceous limestone, are exposed.

East of the Columbia anticline, in the northern part of Monroe
county and extending over the line for a short distance into St. Clair
county, the Renault formation is exposed in a number of localities,
at all of which it exhibits the same lithologic characters, and where
fossils are present, the same faunal character as have been observed
elsewhere.

The most northern of these outcrops is in St. Clair county, about
one-fourth mile above Lake View, where a small quarry has been opened
in the base of the Mississippi river bluff just east of the highway.

At this locality about ten feet of strata are exposed, crinoidal lime-
stone below with green, shaly partings, passing upward into greenish,
arenaceous, irregularly bedded limestone, and this again passing into
greenish and variegated shales. In the crinoidal limestone at the base
fossils are fairly common and the following species have been identified
from the collections secured.

Talarocrinus ovatus Worthen

Pentremites pyriformis Say.

Stenopora sp.
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Archimedes  sp.

Lyropora sp.

Productus ovatus Hall.

Diaphragmus_elegans (Norwood and Pratten.)

Dielasma shumardanum (Miller.)

Girtyella brevilobata (Swallow)

Spiriferina transversa (McChesney.)

Spirifer increbescens Hall, var.

S. leidyi Norwood and Pratten.

Composita trinuclea  (Hall.)

Cycloceras sp.

A little further south, opposite the road corner at Lake View,

there are other limestone outcrops belonging to the Renault formation.
Beyond this point there are no outcrops of any sort along the Mississippi
bluff for a distance of three-fourths mile, where excellent exposures of
Ste. Genevieve limestone are exhibited. There is no indication whatever
of any Aux Vases sandstone occupying the interval between the Ste. Genevieve
and the Renault, and as the dip of the beds is very gentle, the interval
is probably not greater than is sufficient to accomodate the Renault
sandstone and shale beds which are known to lie beneath the lowest lime-
stone member of the formation a few miles further south. The only other
Renault outcrops north of Carr creek are in two short ravines intersecting
the bluff between Carr and Palmer creeks, where there are small outcrops

of arenaceous and variegated shales. At the southernmost of these two
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localities the shale outcrop is only a few feet above an outcrop of
Ste. Genevieve limestone, with no Aux Vases present.

South of Carr creek the Renault outcrops occur in the stream
valleys some distance back from the Mississippi bluffs. 1In the rather
broad and short tributary to Carr creek heading in s.e. 1/4, sec. 20.
T. 1 S., R. 10 W., and leading northwest, there are outcrops of variegated
shale, and sandstone referable to the Renault, and in the still smaller
tributary next east, in s.w. 1/4, sec. 21, T. 1 S., R. 10 W., there is a
good exposure of arenaceous shale which undoubtedly belongs in the
Renault.

In Little Carr creek the Renault is well in the upper part of
the main valley and in a short tributary from the east, in s.w. 1/4, sec.
28, and n.w. 1/4, sec. 23, T. 1 S., R. 10 W. These exposures are chiefly
limestone with some shale. The limestones are cross-bedded and variable
in lithologic character, some beds being arenaceous, others almost wholly
calcareous with numerous fragments of crinoid stems and other fossils
on the weathered surfaces. In one shale bed in the side of the main
valley, fossils are abundant and well preserved, and the following

species have been recognized.



The very base of the Renault beds in Little Caxr creek is ex-
posed in the south end of an elongate sink hole in a tributary from
the south, in the extreme northwestern corner of sec. 33, T.1 S.,
R. 10W. The basal bed is sandstone and rests upon Ste. Genevieve
limestone in which the sink-hole is developed. The elevation of this
basal sandstone member of the formation is the same as that of the
fossiliferous limestones and shales in the main valley, not more than
1000 feet distant to the southeast, and the dip of the strata
doubtless carries the sandstone just beneath the limestone. 1In the
main valley of the creek, Pennsylvanian limestone, with such
characteristic fossils as Spirifer cameratus, is exposed, less than
one=fourth mile above the Renault outcrops, and about 20 feet higher
in elevation. With these limits estaﬁlished, the total thickness of
the Renault in this section cannot exceed 40 feet, and is probably
ioss, and there is no place for the Aux Vases sandstone,

In the upper part of Carr creek valley, in s.e. 1/4, sec. 33,
Te 1 Sey R, 10 W., a number of 1imestone outcrops are exposed in or near
the bed of the creek, at a little distance beneath the characteristic red
clay in the basal part of the Paint Creek. Although no exposures of
Yankeetown have been observed beneath the Paint Creek beds at these localities,
and the limestones have afforded no faunas, as yet, their lithologic characters
suggest the Renault, and they doubtless represent the uppermost beds of that
formation.

About three-fourths of a mile northeast of New Hanover, in n.e. 1/4
of n.e. 1/4, sec. 5, T. 2 S., R, 10 W,, a contact between the Ste. Genevieve

limestone below and a sandstone formation above,
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is present at the bridge on the north and south road. No fossiliferous
limestone is associated with this sandstone, and no fossils of any sert
have been found in it, so it is not possible to determine its age with
certainty. It has none of the characters of the Aux Vases, however, and
is undoubtedly either Renault or basal Pennsylvanian. Pennsylvanian
beds are certainly present about one-half mile east, in the south branch
of the valley, where a small outcrpop of black, carbonaceous shale,
characteristically Pennsylvanian in aspect, is poorly exposed. On the
accompanying geological map these sandstones are in part at least, mapped
as Renault, making the Renault belt continuous, but is possible that the
overlapping Pennsylvanian at this point extends beyond the Renault and
rests upon the Ste. Genevieve limestone.
In the large tributary to Andys creek from the north, in sec-~
tions 4 and 9, T. 2 S., R. 10 W,, the Renault is well exposed. In
the s.w. 1/4 of n.e. 1/4, sec. 9 the actual contact of the base of the
formation upon the subjacent Ste. Genevieve limestone, is exhibited,
with the following succession of beds.
6. Sandstone ledged, fine=grained, yellow brown
In COlOTssccecsescvcecccnccescscccsecssosscscscsacccan
5. Shale, variegated red and green, with thin
beds of limestone conglomerat@eccescccssccscesss2 feet
4. Talus coveredececcsccccccsccsccccscasscsesscccsscsced *
3. Calcareous bed, tough and earthy in texture,
its base irregular, with irregular, knotty bedding
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2. Shale, variegated red and green in color, with some
calcareous beds at the top. FossiliferouSescecscsecsessd feet
W. 543
1. Ste. Genevieve 1imeston€ecceccsccsccscscsosccscscessssssne
Succeeding the basal 12 feet of strata in this section, above
the Ste. Genevieve limestone, the sandstone strata of bed No. 6 are
more or less continuously exposed in the bed of the creek to the
junction of the main tributary from the east with those from the north,
in n.w. 1/4 of n.e. 1/4, sec. 9. The several beds of this sandstone
member vary in character, but in the main they are fine-grained and
yellow-brown in color, some beds being marked by crowded darker brown
specks. Some beds are dense and massive, others are thin-bedded and more
or less shaly; some are even-bedded and others are much cross-bedded,
but nowhere in the section is there that continuity of massive sandstones
which characterizes the Aux Vases. At the junction of the tributaries
mentioned above, is a thin, calcareous, sandstone bed, perhaps 6 inches
in thickness and probably about 25 feet above the base of the formation,
which is filled with a few species of fossils, the following forms being

present in the collection secured.
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A little further up stream inthe tributary from the north, in
with same bed as the fossiliferous one last mentioned, or in a closely
associated one, numerous fragments of crinoid stems and plates are
present, among which the plates of the characteristic Renault form,

Talaroorinus ovatus, are not uncommon. About 10 or 15 feet higher up

in the section, in the same valley with the last, is a bed of limestone
with a thickness of not over two feet exposed, which is made up largely
of crinoidal remains, with some poorly preserved pentremites, brachiopods
and bryozoans. In this bed, among other things, the characteristic

Renault forms, Talarocrinus ovatus and the bases of a large Lyropora,

are present.

In the main valley of Andys creek, east from the mouth of the
tributary from the north in which the section last described is exposed,
the stream has cut a deep gorge in the Ste. Genevieve formation. The
last outcrop of Ste. Genevieve is in the western part of n.w. 1/4 of
n.w. 1/4, sec. 15, T. 2 S., R. 10 W., and beyond this point, up stream,
the valley is cut in glacial drift for about one-fourth mile, but in n.e.
1/4, of n.w. 1/4, sec. 15, a few rods east of the road crossing, there
are exposures of sandstone apparently belonging to the Renault formation,
with Yankeetown beds above. Above the Ste. Genevieve bluffs in the
gorge, a half mile down stream on the north side of the valley, there is
much loose sandstone, but no outcropping ledges, suggesting the presence

of shale or shaly beds below with more massive sandstones above, such as
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is present in many places in the Renault. Higher up on the hill side
masses of characteristic Yankeetown are present, which further suggests
the presence of the Renault at this locality above the Ste. Genevieve.

In each of the tributaries to Fountain creek from the northeast
between the s.e. 1/4, sec. 16, T. 2 S., R. 10 W., and the Harrisonville
road leading west from Waterloo, there are numerous outcrops of
sandstone, with some arenaceous and variegated shale, towards the heads
of the valleys, which in each case rest upon limestone of the Ste.
Genevieve formation. In none of these sections have there been observed
any calcareous beds interbedded with or lying above the sandstones, and
no fossils have been observed in the sandstones themselves, so that the
determination of the true age of the beds is difficult. Individual
outcrops of the sandstone are of such a character that they might be
considered as Aux Vases, but the outcrops are nowhere continuous, and
where the continuity is most complete there are beds of arenaceous and
variegated shaleg present, an association which is not a character of the
Aux Vases, but which is commonly found in the Renault. Another
possibility is that the sandstone in these valleys is Pennsylvanian in
age, but the presence of the variegated shales is not suggestive of such
a correlation. On the whole the beds seem to agree best, in all the char-
acters available, with the Renault as that formation is known throughout
the region, and consequently they have been so considered on the accompany-

ing geological map.
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Sub=Renault unconformity. In the foregoing detailed descriptions

of the outcrops, it is believed that sufficient data have been presented
to make it clear that the Renault formation, largely sandstone in composi-
tion, must be differentiated from the basal, more massive, Aux Vases
sandstone of the Chester group. This formation, at least the arenaceous
portion of it, was undoubtedly included by Worthen in his ™Lower Sandstone
of the Chester Group®, and its southern extension in Illinois and Kentucky
was probably included in the Cypress sandstone by Engelmann and by Ulrich.
The upper limit of the formation is very sharply defined by the siliceous
Yankeetown which itself is succeeded in a very few feet by the red clay
member of the Paint Creek formation. These two beds are remarkable for
their persistence and can be followed with absolute certainty from
the northern limits of the area under consideration, where they disappear
beneath the overlapping Pennsylvanian strata, to the point where they
pass beneath the younger Chester formations in the Mississippi river bluffs
below Modoc. They reappear on the opposite side of the Mississippi
river in Ste. Genevieve and Perry Counties, Missouri, where they continue to
outcrop to the point where they finally disappear beneath the. younger
formations.

The basal line of the Renault is much less easy to follow than
the upper, at least in that area where it is underlain by the Aux Vases.
In the area where the Renault is in contact with the Ste. Genevieve or
St. Louis limestone by reason of its overlap, the base of the formation

is sharply defined, and the unconformable relations between it and the
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subjacent limestone are clear. Where the Renault rests upon the Aux
Vases, however, the unconformable relations between the two formations
are obscure in many places. The discontinuous and talus covered exposures
in most of the sections, combined with the similarity of the sand entering
into the composition of the two formations, makes it impossible, in many
sections, to determine with absolute certainty the line of separation
between the two formations. Where the sections are'continuously exposed,
however, the line of division between the massive Aux Vases sandstone beds
below, and the more thinly bedded or even shaly sandstones above, which
are associated with variegated clay shales, and in many places with lime-
stones, is distinct enough.

The unconformity of the Renault upon the Aux Vases, involving
a retreat of the sea in post-Aux Vases time, the erosion of the Aux
Vases surface, followed by a readvance of the Renault sea, is apparently
established by the conspicuous development in some localities, of a basal
conglomerate in the Renault, resting upon the Aux Vases. The best
exhibition of this conglomerate in Illinois is in the section described
on page of this report, exposed in a tributary of Hickman creek,
in the extreme northern portion of our area, on the south line of S.W.
1/4 of s.w. 1/4, sec. 32, T. 1 N., R. 10 W. Less than one mile north of
this locality, the Aux Vases is entirely wanting, although it seems to be
present in a northwesterly direction. To the west and southwest the Aux

Vases is also wanting in the sections. To the east the beds all pass

beneath the Pennsylvanian in a short distance, so the stratigraphic relations
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are hidden. Far to the south, across the Mississippi river in Ste. Genevieve
county, Missouri, the basal conglomerate of the Renault, underlain by the

Aux Vases, is again well exhibitedl. In the intervening region the

conglomerate has not been observed, but lack of knowledge of it is more likely
to be due to the covering of the outcrops at critical points than to the
absence of the bed.

If the western transgression of the Renault is not associated with
a general unconformity at the base of the formation, but is rather indicative
of a progressive transgression of the sea from Aux Vases tdme into Renault
time, there should be no basal conglomerate in the Renault overlying the
Aux Vases at any locality, and furthermore, the basal sediments in the trans-
gressing sea should be uniform, or if there is a lack of uniformity there
should be a gradual change, laterally, from one type of basal sedimentation.
This is not the condition in the case of the Aux Vases and the Renault.
There is no gradual transition from the Aux Vases type of initial sediments
to the Renault type, but rather an abrupt change along a line where the
Heterogeneous Renault formational unit passes from its contact with the

Aux Vases to its contact with the Ste. Genevieve or St. Louis limestones.

Discuss thickness of Renault
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RENAULT FIELD OBSERVATIONS.

See limestone exposures in upper part of valley, n.w. 1/4,
sec. 35, T. 3 S., R. 9 W., three and one-half miles northwest ¢ Red Bud.
Collect fossils.

See outcrops in north 1/2 of s.e. 1/4, sec. 2, T. 4 S.y R. 9 W.

Make measured section in ravine west of Horse creek, next south
of Red Bud road.
Re-examine Renault section in n.w. 1/4, sec. 25, T. 4 S.y R. 9 W. Measure
section carefully, collect fossils.

Re-examine Renault overlap north of Renault, and collect fossils

from the basal limestone beds.

YANKEETOWN FORMAT ION

1

The Yankeetown™ formation, although it is a thin bed which

1
Weller, Trans. Ill. Acad. Sci., vol. 6, p. 124 (1914), also Ill.

State Geol. Surv., Monog. I, p. 25 (1914)

probably never exceeds and rarely attains a thickness of 20 feet, is

one of the most persistent members in the Chester Group of the Randolph-
Monroe County area, and it continues southward across the Mississippi
river into Ste. Genevieve and Perry counties, Missouri, without
essential change to the point where it finally disappears beneath the

younger formations. In all the outcrops where the formation has been
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exposed to long weathering, it is a hard, siliceous rock, in some localities
a true chert, in others an arenaceous chert, and rarely a quartzite. At

a few localities it has been observed to be a very hard, siliceous lime-
stone, and this seems to be its condition in some places where it has

been encountered in well digging. The color of the formation is commonly
light buff to gray or nearly white, although in a few localities, especially
where the quartzitic character is well developed, it is distinctly
rose-colored. In many localities the beds are distinctly banded with
alternately lighter and darker bands from one to three or four millimeters
in width. In many localities the bedding of the formation is exceedingly

irregular and knotty, or contorted, while in other places it is more even.

Areal distribution and description. The northernmost point

where any indication of the Yankeetown formation has been observed is
in the public highway just west of the road corner in s.w. 1/4, sec. 30,
T. 1 Ney R« 9 W, At this locality the formation does not occur in place,
but masses of cherty rock are present in the gutters by the roadside which
have the lithologic character of the Yankeetown. In the creek bed only
a few rods further west, sandstones of Renault age are exposed, so the
Yankeetown might well be looked for at this point.

In a southeast direction from the locality just mentioned, the
Yankeetown is well exposed at a number of places. In the head of a short
ravine from the west, tributary to Hickman creek, in the s.e. 1/4, sec. 6

T. 1 S., R. 9 W., the Yankeetown is present immediately overlying a series
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of Renault shales and sandstones, the detailed section of which has been
given on page of this report. Here the Yankeetown is rose-colored
and conspicuously quartzite in part, other portions being of the
ordinary color and arenaceous or cherty in texture. The presence of
Yankeetown residuum towards the heads of the valleys in the s.e. 1/4,
sec. 32, T. 1 N.y, R. 9 W., gives indication of the presence of the formation,
although no outcrops have been observed. Further south, in the head of a
tributary to Hickman creek, in the extreme northeastern corner of s.e. 1/4
of n.e. 1/4, sec. 7, T. 1 S., R. 9 W., good Yankeetown exposures are present,
and although the formation is deeply drift covered, it doubtless underlies
a considerable area in n.w. 1/4 of n.w. 1/4, sec. 8, and in the s.w. 1/4,
sec. 3.

Northwest of Millstadt the Yankeetown is exposed in two isolated
areas where a tributary of Prairie du Pont creek has cut through the over-
lying Pennsylvanian beds into the uneven surface of the underlying Chester.
In a branch of this stream from the west the formation is exposed in s.w.
1/4 of s.e. 1/4, sec. 5, T. 1 S., R. 9 W., and the exposures continue with
some interrruption in the bed of the branch and in the bed of the main stream
nearly to the north line of n.w. 1/4, sec. 4, T. 1 S., R. 9 W. 1In another
small tributary of the same creek, entering from the south, the Yankeetown
is well exposed in n.w. 1/4 of n.e. 1{4, Sec. 4, T. 1 S., R. 9 W., and
continued northward into the next section for a short distance, in the

main valley of the stream. In this last locality the beds have been folded
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into the two small anticlines with a syncline between, or into a single
anticline with one limb faulted, some of the dips being as high as 60
degrees. This deformation is very local, however, and has not been
observed beyond a single forty acre tract.

Southwest of Millstadt other isolated areas of Yankeetown are
exposed in the beds of some streams where the erosion has cut through the
overlying Bennsylvanian formations into the uneven Chester surface.

One such area is in the bedsvof the two forks of a tributary of West
Fork creek, in the s.e. 1/4, sec. 20, and along the extreme northern
margin of n.e. 1/4, sec. 29, T. 1 S.y, R. 9 W. A second area of the same
sort is south of Bohleysville, in n.e. 1/4 sec. 32, T. 1 S¢y R. 9 W. 1In
both of these localities the Yankeetown is a very irregularly bedded,
knotty, siliceous cherty formation, with some thinly-bedded, undulating,
discontinuous, shaly layers, and with occasional small pockets of plastic
clay of a bluish color.

In the valley of Prairie du Long creek, the Yankeetown is ex-
posed at two localities overlying the Renault beds, and presumably
succeeded by the Pennsylvanian, although the deep drift covering obscures
the contacts. These two outcrops are in the s.e. 1/4, sec., 32, T. 1 S.,
R. 9 W., and n.e. 1/4, sec. 5, T. 2 S., R. 9 W., one on the north side of
the north fork of the stream, and the other on the south side of the
south fork, just above the junction of the two forks.

In the n.w. 1/4 of n.w. 1/4, sec. 9, T. 2 S., R. 9 W., on the
line between Monroe and St. Clair Counties, a good typical exposure of

the Yankeetown is present in the bed of a tributary to Gerhardt creek.
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The formation probably extends for a half mile or more in a southeast
direction from this outcrop, along the stream valley, but there are no
other exposures because of the thick drift.

Southward from the locality last mentioned, no Yankeetown out-
crops have been observed for a distance of seven miles or more, to
a point south of Rock House creek, about three miles east of New Design.
In this interval the formation is doubtless covered in part by the over-
lapping Pennsylvanian sandstones, and in part is obscured by the thick
mantle of glacial drift. From the localities east of New Design, however,
south to the Mississippi river bluffs, the Yankeetown is continuously
exposed except where it is hidden by the Pleistocene deposits. Through-
out this area it is nowhere covered by the overlapping of the Pennsylvanian
beds, or of any of the younger Chester formations, and actual exposures
are sufficiently numerous to make the mapping of the formation a comparatively simpli
matter.

East of New Design the Yankeetown is the surface rock, beneath
the drift mantle, over a considerable area. An excellent exposure
is present in the head of the valley in n.w. 1/4 of n.w. 1/4, sec. 21
T. 3 5.4, Re 9 W., a little over one-half mile east of New Design. Other
exposures are present in the heads of the valleys in s.w. 1/4 of n.e.
1/4, and in the n.w. 1/4 of n.e. 1/4 of the same section 21. In the s.w.
1/4 of n.e. 1/4, sec. 16, T. 3 S., R. 9 W., there is a good exhibition of
residuum from the formation, although no beds in place are exposed.

This residuum, however, must be nearly in place, since the Renault sand-
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stone is exposed only a few rods down the valley to the southeast. In
the same valley, where it makes a turn to the northeast, in n.w. 1/4,
sec. 22, T. 3 S., R. 9 W., the stream flows over a bed of Yankeetown for
a distance of nearly a quarter of a mile. Good Yankeetown exposures are
again present in a tributary of this stream from the west, in n.e. 1/4 of
s.e. 1/4, sec. 15, T. 3 S.y, R. 9 W. In the publid highway running north
and south through the center of n.e. 1/4, sec. 14, T. 3 S., R. 9 W., the
Yankeetown is exposed just south of the crossing over the creek, but it is
here a highly siliceous limestone rather than the cherty rock which is
its more usual facies. Associated with all of these outcrops the Renault
is exposed at only a little lower elevation, and in some of the localities
the actual contact between the two formations is exhibited.

In tracing the formation further south a number of good exposures
of the Yankeetown have been observed in some of the shor£ tributaries
of Horse creek from the east, between Poe Station on the Mobile and Chio
railroad and the junction of Paint and Horse creeks. Less than one-fourth
mile west of Poe Station, exposures of Yankeetown are present both north
and south of the east-west road in little draws which are tributary to
Bradley branch from the east. Below the mouth of Bradley branch, the
Yankeetown is exposed towards the head of a short valley in s.w. 1/4 of
s.e. 1/4, sec. 35, T. 3 S., R. 9 W. Other excellent exposures occur in two

valleys near the western border of n.w. 1/4, sec, 12, T. 4 S., R. 9 W., and
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in another valley in s.e. 1/4 of s.e. 1/4, sec. 11, next west. Beyond
this the drift is thick and obscures all outcrops, but in the n.e. 1/4
of s.e. 1/4, sec. 13, T. 4 S., R. 9 W., abundant Yankeetown residuum is
present, and the formation must be close at hand. In all these locali-
ties some beds of the Renault formation are present, either in direct
contact beneath the Yankeetown, or with an interval of only a few feet.

In the upland between the South Fork of Horse creek and Dry
Fork creek, the Yankeetown is the surface rock, immediately beneath
the drift, throughout a considerable area. Satisfactory outcrops of
the formation are not common in this area, being restricted to some of
the deeper valleys for the most part, because of the thick covering of
drift, but enough outcrops have been observed to make possible the
mapping of the outlines of the formation in a fairly satisfactory manner.
The formation outcrops in the north-south public road between sections
15 and 16, T. 4 S., R 9 W., just north of the south line of the sections.
In the upper part of a tributary of Dry Fork creek, from near the
middle of section 29, to a point in the n.e. 1/4 of n.w. 1/4, sec. 28,
T. 4 S., R. 9 W., the Yankeetown is exposed at a number of points and
virtually forms the bed of the stream for the distance of nearly one
mile, the eastward dip of the rocks being about equal to the gradient
of the stream. Other outcrops of the formation are present in the bed
of another tributary of Dry Fork creek in s.e. 1/4 of s.w. 1/4, sec. 28

about a half mile south of the outcrops last mentioned.
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Between Dry Fork and Paint creeks the Yankeetown is well exposed
at a number of localities. Towards the heads of many of the short
tributaries to Dry Fork creek from the south, situated in n.w. 1/4,
sec. 34, and in sec. 27, T. 4 S., R. 9 W., the formation is exhibited,
either in actual outcrop or as residuum which is essentially on the out-
crop. A similar occurrence is present near the head of a longer tributary
of the same creek, in n.w. 1/4 of n.w. 1/4, sec. 26, T. 4 S., R. 9 W.,
variegated shales of the Renault being present beneath the Yankeetown.
Good outcrops of Yankeetown, or residuum not far removed from its
original position, occur in the short valleys tributary to Horse creek
from the West, between Dry Fork and Prairie Branch. In the southernmost
of these valleys, heading in n.e. 1/4 of n.e. 1/4, sec. 26, T. 4 5., R. 9 W.,
one of the best outcrops of the formation to be seen anywhere, is exposed
in the north-south public highway, and in the bank of the creek just
east of the road. A half mile further south along this same road, the
Yankeetown is exposed on both sides of Prairie Branch north of Yankeetown
School, and towards the head of Prairie Branch, in each of the two forks,
the formation is well exposed in s.w. 1/4 of s.w. 1/4, sec. 26, T. 4 S.,
R. 9 W.

Several of the tributaries to Paint creek from the northwest
exhibit good exposures of Yankeetown, the best outcrops being in s.w.
1/4 of s.w. 1/4, sec. 35, T. 4 S., R. 9 W., and in the extreme southeastern

corner of section 34 next west. 1In a tributary to the same creek from
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the south, in the east half of sec. 2, T. 5 S., R. 9 W., at the point where
the valley crosses the Randolph-Monroe County boundary line, the
Yankeetown is finely exposed in the creek bed, and its relations to the
overlying Paint Creek formation are well exhibited. Other outcrops are
present in another short tributary of Paint Creek, in s.w. 1/4 of s.w.
1/4, sec. 2, T. 5 S.y Re 9 W., and from this point the line of outcrops
passes across the divide, and to the south the formation is exposed only
in the valleys draining south and west directly into the Mississippi.

In the heads of most of the tributaries to Prairie du Rocher
creek from the east, the Yankeetown is well exposed, and in others its
presence is indicated by the characteristic residuum. Such exposures are
present in n.w. 1/4 and in s.e. 1/4, sec. 11, T. 5 S., R. 9 W. An
abundance of residfuum occurs in n.e. 1/4 of s.e. 1/4, sec. 15, T. 5 S., R. 9 W.,
only a few feet above outcrops of arenaceous shale and sandstone of
Renault age. Still another outcrop in the same drainage area is exposed
in the northern part of s.e. 1/4 of n.e. 1/4, sec. 22, T. 5 S., R. 9 W.

In the heads of the two large central branches of the stream
intersecting the Mississippi river bluffs one and one-half miles above

Modoc, south and southwest of Common School, the Yankeetown is especially

" well exposed. The best of these exposures are in the several tributary

valleys just south of the center of sec. 14, T. 5 S., R. 9 W., and in the
bed of the main stream at this locality the contact between the Yankeetown
and cross-bedded limestones of Renault age is more or less exposed for

about one~half mile, extending over into section 23 next south. 1In the
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In the next valley to the east, good exposures are present in the west
1/2 of n.w. 1/4, sec. 24, T. 5 S., R. 9 W. In another tributary of this
same drainage system, from the east, the Yankeetown is exposed in s.w.
1/4 of n.w. 1/4, sec. 25, T. 5 S., R. 9 W., although the exposures in
this valley are much less extensive than in either of the other two.

A little less than one-h3lf mile above Modoc a small, two-
forked ravine intersects the bluffs, and in the northernmost branch the
Yankeetown is exposed at a point a little more than three-~tenths of
a mile back from the mouth of the ravine.

In Burns Hollow, opposite the village of Modoc, Yankeetown
exposures have been observed only in the lowermost tributaries, one
from the west and the other from the east. In the tributary from the
west the outcrop is situated on the line between sections 25 and 36,
T. 5 S.y Re 9 We In the tributary from the east the outcrop is in a small
side branch about one-fourth mile over the hill northeast of Modoc.

The last exposure of the Yankeetown, before the formation

finally passes out of sight beneath younger formations, is in the valley

~intersecting the Mississippi river bluffs one and one-half miles below

Modoc. The outcrop is a typical exposure of the formation, and is
situated three-tenths of a mile up the valley from the highway at the
foot of the bluffs. A few feet below it a bed of Renault Iimestone is
exposed, and only a short distance up the valley there is an outcrop

of the characteristic red clay bed of the Paint Creek formation.
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PAINT CREEK FORMATTION

The Paint Creek! formation succeeds the Yankeetown with apparent

1
Weller, Trans. Ill. Acad. Sci., vol. 6, p. 125 (1914), also, Ill.

State Geol. Surv., Momog. I, p. 26 (191k4).

conformity, and is uniform in its lithologic character throughout the
entire Randolph-Monroe county area. It is divisible into two distinct
members, the lower of which includes a most persistent and characteristic
deep-red clay, which can nowhere be confuséd with any other bed of the
Chester in the entire region. The higher member consists of calcareous
shales with thin beds of limestone in the lower portion, passing upward
into thicker beds of limestone with less shale.

The deep-red, compact clay in the lower member of the formation
is without lasmination or bedding planes, and is commonly without inclu-
sions of any sort, but at a single locality of Gerbardt creek, in
n.w. 1/b4 sec. 15, T.2 S., R.9 W., a number of irregularly rounded
limestone pébbles from one to several inches in diameter have been
observed, and fossils preserved in the pebbles show them to be of
Chester age. The position of the pebbles seems to be original, bub
occurring as they do in & single locality, on or near the surface of an
outcrop in the creek bank, the possibility of their having been recently
introduced can not be eliminated. On freshly exposed surfaces in creek
banks, under the influence of weathering, the clay first crumbles into

anguler fragments en inch or less in diameter, and finally breaks down
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into fine red mud. When encountered in well digging the bed is very hard
and tough, and can be excaveted only by the aif of blasting, but when
exposed to the weather it rapidly slacks and forms red, sticky mud when wet.

In all localities where measurements have been possible, the
sumnit of the red clay bed is uniformly from 20 to 25 feet above the
Yankeetown. The exact thickness of the red bed itself, however, can be
observed in but few localities because of the talus accumulations which
commonly obscure the surface, but where the interval immediately above the
Yankeetown has been best seen, a series of bluish, calcareous shales with
plates of limestone is present for several feet above the chert. The
actual thickness of the red bed is about 12 or 15 feet in such natural
outcrops as have been observed, and this thickness if confirmed by the records
of several dug wells which have penetrated the stratum.

The origin of such a bed as has been described, persistent as it
is through a distance of at least 32 miles of outecrop in St. Clair
Monroe and Randolph counties, and continuing without change across the
Mississippi river into Perry county, Missouri, a total distance of nearly
50 miles, is not easy to explain. In its physical characters the bed
closely simulates certain red residual clays, especially such as are so
conspicuously developed in southwestern Missouri. These residuel clays,
however, commonly rest upon a surface made extremely uneven by the
differential decomposition of the underlying limestone, while the bed in
question exhibits an even basal surface. The residual clays, furthermore,
contain numerous inclusions of chert in most cases, while such inclusions

are wholly wenting in this Paint Creek hbed. The original source of the
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Paint Creek red clay probably was from a great body of residual clay which
had been accumulating during a long age upon some not too far distant land
surface. The fineness of grain, the absence of gritty material and chert
inclusions, the homogeneity and wide extent of the bed as it now occurs,
suggests an origin through a process of gradual settling of material which
had been held in suspension in a body of quiet water. During the period
of greet turbidity of the waters, adverse life conditions prevailed through-
out the region, in consequence of which no fossils occur in the red bed, but
as the waters became clearer through the settling of the suspended red mud,
and conditions for the depositions of calcareous shales and limestones were
reestablished, the faunas returned to the region and soon fluorished as
prolifically as they had ever done before.

The higher beds of the Paint Creek formation, consisting as they
do of interbedded shales and limestone, are not notebly different.
lithologically, from similsr shales and limestones in other parts of the
Chester group. The shale beds are more conspicuous in the lower portion,
immediately succeeding the red cley. They are commonly calcareous and con-
tain a considerable number of fossils, and at some localities they carry an
extremely rich fauna. The limestones are commonly more or less argillaceous
below, with shaly partings, higher up in the formation they become more
massive, purer and more crystalline, all are more or less fossiliferous.

At the sumnit of the formetion a solid limestone bed, perhaps as much as

ten feet thick, seems to be a persistent member.
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Areal distribution end description. The Paint Creek formation

is exposed nesr the northern border of the ares under consideration, on
Prairie du Pont creek, one mile northwest of Millstadt. At this point
the red clay menmber of the formation is well exhibited in the bank of
the creek a few rods north of the road crossing, and the limestone beds
overlying the red clay continue across the road, the totel length of
outcrop being about one-fourth mile. Down the creek the formstion passes
beneath the Yankeetown. This Paint Creek and Yankeetown together con-
stitute an isolated exposure of Chester, entirely surrounded by
Pennsylvanien. About one mile further up the same creek, near its head,
Just north of the crossing of the Millstadt branch of the Mobile and
Ohio railroad, is another small, isolated oubcrop of the Paint Creek,
entirely surrounded by Pennsylvanian sandstones. This outcrop is less
than one~fourth mile in length, and includes exposures of both the lower
red clay member and the limestone above. The limestones at this locality

have affcrded a few fossils, the following species being recognized.

Along Prairie du lLong creek, west of Floraville, the Paint Creek
occupies a much larger ares than either of those already mentioned, but
this too is isolated and is entirely surrounded by the Pennsylvenian.

The surficial glacial. deposits are thick in this part of the territory
which has been mapped, and the actual outcrops of the underlying hard
rocks are far from being continuous along the stream, but they do occur

at intervals for a mile and one-half or more, and throughout the distance
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the bed of the creek is undoubtedly excavated in the Paint Creek formation.
By far the most important outcrop of the formation in this area is in the
bank of the creek above the bridge, near the middle of the north line of
sec. 10, T. 2 S., R. 9 W. 1In the east bank of the creek at this point, beds
of limestone and shale are well exposed which occupy & position above the
red cley member of the formation. A few rods up stream, around the
bend and on the opposite side of the stream, the red clay beds of the
formetion are well exposed, with the more calcareous, fossiliferous beds
above them. The complete section exhibited in the two locelities, is as
follows.
. Timestone, hard, gray, crystalline, without shale
partings, conspicuously crinoidal......ceceee.... 8 t0 9 feet.
3. Shale, laminated, mostly blue or yellowish, with
slight admixture of red and PUrple..cccececeesses 12 i
2. Limestone, thinly and irregularly bedded, with
shaly partings, very fossiliferous......c.ceeeee 2 "
1. Shale, deep red in color, breaking into angular
fragments a fraction of an inch in diameter.
Noh PusoiliPertns vusrresvresdassessons eiibuvsve. B "
Beds two and three in this section are highly fossiliferous, and
the following species have heen identified. The shale bed No. 2 is especially
characterized by the remarkeble number of beautifully preserved blestoids.
On Gerhardt creek in n.e. 1/4 of n.w. 1/4 sec. 15, T. 2 S., R. 9 W.,

the red clay member of the Paint Creek formation is well exposed in the
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south bank of the creek, with the more calcareous beds ebove, the entire
formation being surmounted by sandstone of Pennsylvanian age. The
section exposed at this point is as follows.
6. Sandstone, evenly bedded, in thick layers, light
yellow or buff in color, speckled with brown.
Quarried for building stone. Pennsylvenian....... 28 feet.
5. Limestone, a thin ledge not well exposed, the
actual contact with the overlying sandstone
BOL BNCOVEYBd.ssvssssssanadsisasanasnaonarnsasnss L "
4. Unexposed, probsbly shaly beds, or intercalated
shale and limestones passing into more calcareous
DeAS BHOVE s sssamnss stons s onles o's 0inas s sonisssine dD
3. Shale, dark red, consolidated cley, nonlaminated,
the line between this bed and the one above not
sharply defineG.cccescccccsocssscscssoscscscscsss 25 "
2. Shale, green, nonleminated ..cccecececcsccssccsccs 1 =
1. ILimestone, hard, crystalline, somewhat crinoidal .. 2% "
In the same quaerter-section, on the opposite side of the creek
Just below the mouth of the tributary from the south, some limestone
beds of the Paint Creek formation are exposed, from which the following
fossils have been collected.

Zaphrentis spinulosa Edwards and Haime

Pentremites pyriformis Say.

Eupachyerinus sp.
Pachylocrinus sp.
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Southward from these localities on Gerhardt creek, the Chester
strata are believed to be continuously exposed, although the heavy
covering of drift meskes it difficult to locate the line between the
Pennsylvanian end the underlying formations with entire certainty in all
places. Outcrops of the red Paint Creek bed or the overlying limestone,
or of both members of the formation, are well exposed in the valleys of
8ll the creeks tributary to Prairie du Long creek from the west. In
Walters Creek no outcrops of the red bed have been observed, but in the
short ¥ributery valleys from the south, in the south half of s.w. 1/h , and
in s.w. 1/4% of s.e. 1/4, sec. 23, T. 2 S., R. 9 W., the Limestones of
the upper member of the formation are exposed, and from one outcrop in
sw. 1/4 s.e. 1/4, sec. 23, the following species of fossils have been
collected.

Pentremites pyriformis Say.

Talaroorinus ovatus Worthen.

Palaeacis sp.

Stenopora

Fenestella cestriensis Ulrich.

Archimedes communis TUlrich.

Polypora cestriensis Ulrich.

Cliothyridina sublamelloss (Hall.)

Composite trinuclea (Hsll.)

Between Walters creek and the Waterloo-Hecker road, the red

clay member of the Paint Creek formation is exposed at two localities.
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One of these is in n.w. 1/% of s.w. 1/4, sec. 26, T.2 S., R.9 W., where
the red clayﬁs succeeded by more calcareous, fossiliferous shales, and
this again is succeeded by limestones. Fossils from the more calcareous
shales have been weathered out and washed down upon the slope underlain
by the red clay, and in the collection secured from here the following

species have been identified.

Zaphrentis spinulosa Edwards and Haime

Pentremites pyriformis Say.

Stenopora tuberculata (Prout.)

Eridopora punctifera Ulrich.

Fenestells cestriensis Ulrich.

Archimedes compactus Ulrich.

Lyropora ranosculum Ulrich.

Girtyella brevilobate (Swallow.)
G. indisnensis (Girty.)

Spiriferina spinosa (Norwood and Pratten.)

Spirifer increbescens

Cliothyridina sublamellosa (Hall.)

Composite trinuclea (Hell.)

The second locality in the area above mentioned is in n.e. 1/4
of s.e. 1/4, sec. 34, T. 2 S., R. 9 W., where the characteristic, deep
red clay member is succeeded by fossiliferous, calcareous shales, which

have afforded the following species.
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In the s.w. 1/4 sec. 36, T. 2 S., R. 9 W., limestone is exposed
more or less continuously for nearly a quarter of a mile in the bed
of & minor tributary of Prairie du Long creek flowing to the northeast.
This limestone is along the strike of the Paint Creek formation, and
although no characteristic fossils have been observed, and the red clsy bed
is not exposed, it is believed to be near or et the very summit of the
formation.

South of the Waterloo-Hecker roed, the characteristic red clay
member of the Paint Creek formation is exposed in the bed of the creek
in s.e. 1/4 of s.e. 1/4, seec. 2, T. 3 S., R. 9 W., and further down the
creek, in sec. 1, more calcareous shales with intercalated limestones
are well exposed to the point where the Chester formations are covered by
Pennsylvanian sandstones.

In the valley of Rock House creek, where the Paint Creek beds
ought to be exposed, the glaciel drift is thick and obscures the
hard rocks to a large extent, but a few limestone exposures in the
southern part of sec. 12, T. 3 Se., R. 9 W., are present, which probably
belong to this formation. There are excellent exposures of the
higher limestones of the formation, however, in a small side draw from
the southeast, in n.e. 1/4% of n.w. 1/4, sec. 13, T. 3 S., R. 9 W.

In each of the two small valleys tributary to Rock Howe creek,
heading in s.e. 1/4, sec. 14, T. 3 S., R. 9 W., there are good exposures
of both the red clay member and the higher limestones and calcameous
shales of the Paint Creek formetion, and in the southernmost of the two

valleys the following species of fossils have been collected.
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Zephrentis spinulosus Edwards and Haime.

Pentremites pyriformis Say.

Eupachycrinus tumilosus Miller.

AgassizoCrinus sp.

Lyropora ranosoulum Ulrich.

Spiriferina spinose (Norwood end Pratten.)

Spirifer increbescens Hall, var.

Cliothyridina sublamelloss (Hall.)

Composita trinuclea (Hall.)

At the house situated st the road cormer in the middle of the
quarter-section, a well has been recently dug which penetrates the
Peint Creek red clay, a large amount of which was still lying near
the well at the time it was visited by the writer. The well section as
reported by the owner of the property, who dug the well, isas follows:

SO1l.ecceocecacrnssccnsecssconss 12 feet

Limestone cceevecescscscscscses 23 "

Red TOCK tececcvsoscsssccsscanee L5 "

Another dug well, about three-fourths of a mile southwest of
the one just mentioned, near the northwest corner of the section 23, T. 3 S.,
R. 9 W., two and one half miles east of New Design, has also penetreted
the red clay bed of the Paint Creek formstion, the well section at this
point, as reported by the owner, being as follows:

S01il seesevsccasccassseseascesss 16 feet

Flinty 18Yers ceeeeesecssceeese U4 inches

Red rOCk o220 000ce00000 090080000 ]-2 fGEt
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Blue Shale seieeeecsssssaeccnss U Peet

All of the hard rock strate penetrated in both these wells are
Paint Creek, the excavation being discontinued when a rock described
as being "too hard to do anything with" was reached, which was un-
doubtedly the Yankeetown.

In the two forks of Rocky Branch, and their tributaries, east
and northeast of Poe Station, the Paint Creek is exposed at inter-
vals in the beds of the streams from near their heads to the range
line between R. 8 W., Rnd R. 9 W., in the north mranch, and about one-
fourth mile west of this Iline in the south fork. At Poe Station,
and for some distance north, judging from the position of lthe Yankee
town outcrops, the Paint Creek formation must extend e little west
of the Mobile and Ohio railroad track, but the first actual expos-
ures are met with only in the western bhalf of sec. 23, T. 3 S., R. 9 W.
The Pennsylvanian sandstones occupy the divide between the
two forks, and also the high land both to the north and to the south.
Most of these Paint Creek outcrops are limestone, but at a number of
points the red clay is exposed. In a small side ravine from the
northwest, in s.e. 1/4 of n.e. 1/4, sec. 23, T. 3 S., R. 9 W., the
calcereous shales and limestones are abundently fossiliferous, and the

following species have heen determined in the collections secured.
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Another locality where the Paint’'Creek formation is fossilifer-
ous and where & collection has heen secured, is at the road crossing
over the north fork of Rocky Branch, near the middle of sec. 2k,

T. 3S., R. 9 W. The following species have been identified fram this

exposure.

Zephrentis spinulose Edwards and Haime.

Pentremites pyriformis Say.

Eupechycrinus tumilosus Miller.

Anisotrypa solida Ulrich

Cystodictya labiosa Ulrich MS.

Fenestella cestriensis Ulrich

Lyropora ranosculum Ulrich.

Septopora subgquadrans Ulrich.

Spiriferins spinosa (Norwood and Pratten.)

8. transversa (McChesney.)

Spirifer increbescens Hall, var.

Cliothyridina sublamellosa (Hall.)

Composite trinuclea (Hall.)

West and south of Red Bud, between that city and Horse Creek,
except where the Pennsylvanian sandstone is the underlying hard rock,
the Pleistocene drift deposits are thick, and exposures of the Paint Creek
formation are few and isolated. The lower boundary of the formation is
fairly well established by the outcrops of the subjacent Yankeetown, but

the upper limit of the formation in this region is more or less conjectural
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in meny places.. Two miles southwest of Red Bud, in n.w. 1/k of n.e. 1/h,
sec. 18, T. 4 S., R. 8 W., limestone outcrops which have been quarried for
local use do occur along & valey east of Erlie School, the actual thick-
ness of the beds exposed at this point is only from four to five feet, the
limestone is a hard, gray, crystalline bed exhibiting cross-bedding, and
with some scattered oolitic grains. The fossils are fragmentary and
poorly preserved, and are not at all distinctive, but the position of the
outcrops is such as to indicate that they must belong near the summit,
of the Paint Creek formation. In a tributery of this same valley from
the west, in the s.e. 1/4 of s.w. 1/4 of the seme section 18, the presence
of the lower, red clay member of the Paint Creek formation is indicated,
and & little higher up inthe same tributary there are limestone beds
which must belong in the same formation. The tributary of Horse Creek
heading just south of the Fair Ground at Red Bud, and flowing due south
is especially choked with glacial drift, but in a branch of this valley
crossing the s.e. 1/4, sec. 17, T. 4 S., R. 8 W., diagonally from northwest
to southeast, are a number of limestone outcrops which must be at the
top of the Paint Creek formation, since there is a sandstone bed, evidently
belonging in the Rume formstion, above them. The extension of the Paint
Creek formetion down the valley of Horse Creek in conjectural because of
the deep alluvial deposits, but the eastward limit of the formstion here,
must be somewhere near the middle of sec. 28, T. 4 S.,R. 8 W.

South of Horse Creek the Paint Creek formation oceupies an

isolated area of considerable size between Dry Fork creek and Paint Creek.
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Within this area the lower, red clay member of the formation is well
exposed near the head of the north fork of Prairie Branch in n.e. l/l!~
of s.e. 1/4, sec. 27, T. 4t S., R. 9 W., and the limestone in the upper
part of the formation are the reason for the group of sink-holes developed
Just west of Ames, in some of which the rock is exposed.

South of Paint Creek the formation is present in a continuous
belt to the Mississippi river bluffs below Modoc. The limestone of the
formation is well exposed in the bluff south of Horse Creek in s.e. l/1+,
sec. 30, T. 4 S., R. 8 W., and extends eastward into sec. 29 and the red
clay member outcrops nesr the center of the same quarter-section of
section 30, in the bank of a tributary to Horse Creek from the south just

below the junction of its two for]::s.:L The higher limestones are again

1
For full section at this point see page 3

well exposed sbove this red clay outcrop in both forks of the tributary
just mentioned, and continue southward into section 3l. Along the public
highway which parallels the westernmost of the two forks, the limestone is
especially well exposed, and from this locality the following species of
fossils have been collected.

Zephrentis spinulosa Edwards and Haime.

Zeacrinus sp.

Agassizocrinus chesterensis

Pentremites godoni de France.

P, pyriformis Sey.
Anisotrype symmetrice Ulrich
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Polypora cestriensis Ulrich.

Fenestella serratula Ulrich.

Archimedes inveginatus Ulrich.

Orthotetes kaskaskiensis (McChesney.)

Productus ovatus Hall.

Diaphragmus elegens (Norwood and Pratten.)

Spiriferina spinosa (Norwood and Pratten.)

Spirifer leidyi Norwood and Pratten

Martinia contracta Meek and Worthen.)

Bumetria verneuilisna Hall.

Cliothyridina sublemellosa (Hell.)

Composite trinuclea (Hall.)

Bellerophon sp.
Between the group of outcrops just described and & line run-

ning south from Ames, the hard rocks are mostly drift covered, but
a few exposures are present in some of the tributeries to Horse

and Paint creeks, both the basal red clay member and the higher limestones

One of the very best Paint Creek sections which has been

observed anywhere in the territory, is exposed in a tributary to Paint
creek from the south, which crosses the east half of sec. 2, T. 5 S.,
R. 9 W., about one and one-half miles south of Ames. The succession of

beds at this locality is as follows:

5. Shale, bluish in color and variegated with red

or purple, with thin bands of limestone and
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some sandstone. Thickness ceceecccscocsccecs ?
Ruma-Paint Creek contact.

L. Limestone, rather thickly bedded with some

EHO1E PRYBINES cveansonsssronnssssns 5 to 6 feet.
3. Shales with numerous intercalated limestone

bands, both the shales and limstones vary

in their lithologic character, but the shales

are nearly all calcareous, of a gray color,

and with no variegated bands. Both shales

and limestones are highly fossiliferous, and

the following species have been identified... 20"

Zaphrentis spinulosa Edwerds and Haime.

Eupachycrinus tumulosus Miller. ?

E. sp.

Pentremites pyriformis Say.

P. godoni deFrance.
P. gemmiformis Hambach.
P. conoideus Hall

Stenopora tuberculsta (Prout.)

Lyropora ranosculum Ulrich.

Fenestelle cestriensis Ulrich.

F. serratulas Ulrich.
F. exigua Ulrich.

Archimedes communis Ulrich.
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Eridopors punctifera Ulrich.

Intrapors undulste Ulrich.

Orthotetes kaskaskiensis (McChesney.)

Productus ovabtus Hall.

Diaphragmus elegans (Norwood and Pratten.)

Dielasma shumardian (Miller.)

Girtyells indianensis (Girty.)

Spiriferins spinose (Norwood and Pratten.)

S. transversa (McChesney.)

Spirifer increbescens Hall, var.

S. Leidyi Norwood and Pratten.

Cliothyridina sublamellosa (Hall.)

Composita trinucles (Hall.)

Myalina sp.
Aviculopecten sp.

2. Red clay shale, compact, non-leminated, crumb-
ling on weathering, without fossils, passing
upward into the calcareous shales sbove, the
transition accomplished in about four or
five feebeeccsecsecessoccsccscnscccsascescss Bbout 25 feet
Paint Creek-Yankeetown contact.
l. Chert, very irregularly bedded, more or less
twisted and contorted in appearance, with occasional

pockets of included clay. Only the upper surface
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and perhaps a foot or two at the top exposed.
Yankeetown formation.
For some distance south from the section last described, the

glacial drift is thick and no Paint Creek outcrops are exposed, but
a number of Yankeetown exposures determine the position of the lower
boundary of the formation within very nsrrow limits. The formation
is well exposed again, however, in some of the branches of the creek
intersecting the Mississippi river bluffs two miles below Prairie
du Rocher. In the heads of the two main branches of this creek,
south of Commons School, the higher limestone member of the forma-
tion is well exposed, and in the easternmost of the two branches, in
s.e. 1/4 of s.w. 1/4, sec. 13, T. 5 S., Re § W., one bed near the top
of the formation is abundantly fossiliferous, and the following species
have been identified.

Zephrentis spinulosa Edwards and Haime.

Pachylocrinus sp.

Zeacrinus sp.

Eupachycrinus tumulosus Miller?

Eupachyrcinus sp. a.

Agassizocrinus chesterensis Meek and Worthen.

Dichoecrinus sp. &.
D. Spe. b

Talarocrinus ovatus Worthen.

T. SPe.

Pterotocrinus sp.




o~

165-

Acrocrinus urnaeformis Hall.

Taxocrinus sp.

Pentremites pyriformis Say.

P. godoni-florealis
P. gemmiformis Hambach.

Archaeocidaris sp.

Fistulipors excellens Ulrich.

Eridopore. sp.
Stenopora tuberculata (Prout.)

Anisotryps solida. Ulrich.

Fenestella cf. cestriensis Ulrich.

Archimedes commmis Ulrich.

Lyropora sp.
L. reanosculum Ulrich.

Septopora subguadrans Ulrich.

Glyptoporas sagenelle, Ulrich, var.

Productus ovatus Hall.

Diaphragmus elegans (Norwood and Pratten.)

Spiriferina spinosa (Norwood and Pratten.)

Spiriferins transverss, (McChesney.)

Spirifer increbescens Hall.

Eumetria verneuiliane Hall.

Cliothyridinae Sublamelloss (Hall.)
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Composita trinuclea (Hall.)
Girtyella sp.

In a small tributary from the northwest, of the same branch
in which the fossiliferous beds last mentioned are exposed, in the
northeastern corner of s.e. 1/4 of n.e. 1/4, sec. 23, T. 5 S., R. 9 W.,
east of the residence of Mr, J. W. Brewer, the following section from
the upper portion of the Renault formation into the Paint Creek, is
exposed.
9. Shales, gray, argillaceous and calcareous, becoming
more calcareous above, with hard layers & fraction
oFf .an. -IncH Ehiekesss sennissenansisnvasnsnnasavnes 10 Teet.
8. Red clay, non-leminated, Paint Creek red bed.
Exposed... T feet.
T. Unexposed, probaebly continuation downward of the
red bed abOVE cessccscscssssecosscsssscnsssccsass 13 "
6. Limestone, impure, in thin layers with interbedded
ShaleS seeecesccscossccossssoscesscvsssscnsasncse 10
Yankeetown~-Paint Creek contact.
5. Yankeetown, cherty, arenaceous, siliceous rock,
with some impure, highly siliceous limestone..... 12 "
Renault-Yankeetown contact.

)'I'. Une}msed P09 2000000 P0F0PCOOSOEESOERPOOEOEOSEOOEDRDROPIOEDBNOSEOPONOSOSOOCEOETDPOS 6 i
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3. Cherb bed 60000000000 OCSPOOERPROOSEOGEPRPOEONORONTCOETDN lfoot
2. Lmstone S8 00000008 SPOOSOGOESIOIEOOEONTTTSTOODS 2 i

l‘ Saxldy chert S0 600 CCHOESEPLBOPOEOCQASOTIOPO®ESTDE 3 1

The characteristic, lower, red clay member of the formastion is
again exposed further south, on the north side of another branch of the
same creek, in s.w. 1/4 of n.w. 1/4, sec. 25, T. 5 S., R. 9 W., and agein
in e short tributary of the same branch from the south in the n.w. 1/L4
of s.W. 1/4 of the same section. Southeast of Modoec, the limestone of
the formation is exposed at a number of points in the short ravine which
intereects the Mississippi river bluffs one mile below the village. In
the next revine, four-fifths of a mile further from Modoc, a good exposure
of the characteristic red clay bed of the Paint Creek formetion outcrops
in the bank of ‘the creek about one-half mile back from the bluffs. The
red bed is overlain at this point by blue and gray shales, and limestones,

in one hed of which the following species of fossils hawve been collected.

The last exposure of the Paint Creek formstion on the Illinois
side of the Mississippi river, is in the mouth of the small ravine two
and one-half miles below Modoc, where the following succession of beds

has been observed.
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Ruma-Paint Creek contact.

7.
8.

5.

Limestone, somewhat 0OliticC sscesvcccccosccescascsncses

Limestone, the beds varying in lithologic character,
some beds being crystalline and others being more or
less siliceous. Fossiliferous. -W. 225.

Limestone, thin layers with Archimedes, crinoids etc.
Limestone, very white and Zr?iiéﬂine.................

W 223.
Limestone, crystalline and cross-bedded ccececessoscses
Shale and thin limestones, with Pentremites ccecececcee
W 222,

Tallus covered ® 008000200 PPIOPSIOIEGEBROESIEOEPNOIOOLOEOIOSNESTOEIEOTOIEOSEOESIOONTSES

3 feet

Thin section must include nearly the whole of the Paint Creek

formation above the red clay member, and the presence of the red bed is

also indicated by the color of the soil in the public road a few rods above

the mouth of the ravine where the section Jjust described is exposed.

West of the Columbia anticline, in the northern part of Monroe

County, the Paint Creek formation is well exposed at a number of .localities

and exhibits its characteristic features. These exposures are &ll south of

Columbia along Carr creek and its tributaries.

If the formation is present

elsevwhere in the region it is covered by the thick mantle of Pleistocene
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drift. The lower, red clay member of the formation is well exposed at a
number of points in some of the short tributaries to Carr creek from the
west, in sections 28 and 33, T. 1 S., R. 10 W. One such locality is near the
head of a short ravine south of the house in the n.e. 1/4 of n.w. 1/k4, sec.
28. Other good exposures are present in the heads of the small tributary
crossing the south half of n.e. 1/4 of the seme section. Another outcrop
is present in the road near the southeastern corner of s.w. 1/4 of s.e.
1/4 of the same section 28, and a few feet below it at this point is a
ledge of arenaceous limestone which is probably Renault. In the s.e. l/ll-
of s.e. 1/4 of the same section the presence of the red clay bed in the
road following the valley of the west branch of Carr creek, is indicated
by the color of the soil and a good outcrop of the bed is exposed in the
creek bank, west of the roed in s.e. 1/4 of n.e. 1/4, sec. 33.

East of the line of outcrops described ebove, the red clay bed
is carried beneath the surface by reason of the easterly dip of the strate,
and the higher limestones of the formation are exposed. At one such
exposure in the east side of the valley of the west branch of Carr creek,
in s.e. 1/4 of s.e. 1/4 sec. 28, the limestone hes been querried for
locel use, about ten feet being exposed. Along the east branch of Carr
creek,upon which the Columbia Cley Plant is located, the Paint Creek
limestone is exposed at & number of points in the creek bed in s.e. 1/4
of n.w. 1/4, sec. 34, T. 1 S., R. 10 W.

At the trestle where the switch track for the Columbia Clay Plant

crosses this creek, at the point where it leaves the main track of the
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Mobile and Ohio railroad, the same limestone is well exposed, and is very

fossiliferous, the following species being identified in this fauna.

In the shaft of the Columbia Clay Plant, whose depth is said to
be about 80 feet, the following section has been reported.

B. BoRl.Ldi%ssiliosvisssvoncsvansesbpnsiesnnenne 10 FoOk

T+ Limestohe, BAIN ssasvvnsssssisasnesossinssnneld) O

6+ 'Bel'BhAle” suipssvuasusnrinisannnalsporssssvunae 4O O

5. - Sandy FTHNE! ciodsnvnssnnsnssnopnsnsessovasge 5

hi Sendstone; white ssssssasenisessssesasssncas T°

3s Shale; BIVUE sesesrsssnsondsnssasnvnnannsonns O INches

2. ClBy, BLAY sseeesscscssscsscscsascsssssccess b 1/2 feet

1. Shale, variegated, blue and violet .ceceees. 10 feet

This section is perhaps not entirely accurate in all deteils.
Bed No. 6 evidently includes the red clay bed of the Paint Creek, and bed
No. T is a part of the limestone of the same formation. The sandy flint
bed, No. 5, is doubtless the Yankeetown, and beds 1, 2, 3, and 4 are in

the Renault formation.
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Historical Note.

During the early portion of Paint Creek time an enormous emount
of red mud was poured into the Illinois basin occupied by the Chester sea.
The source of this mud was probably from the north, at the head of the
embayment occupied by the Chester sea. It was doubtless derived from great
accumulations of red residual clays upon the old land surface which had not
been submerged since Silurien time. During the time of accumulation of
the residual material, the land had doubtless remained in a stable condition
at base level, but with a slight elevation of the region in Paint Creek time,
the streams became more active and carried awasy vast quantities of the red
residuum and dumped it into the sea. The coarser material doubtless
accumulated along the shore near the mouths of the transporting streams,
while the fine material was held in suspension and floated far out into the
sea where it gradually settled, and has been preserved to the present time
in the sedimentary series. During this time the entire Illinois basin must
have been a veriteble "red sea," with waters so turbid that no life could
exist in them. The occupancy of the entire Illinois basin by this red sea,
is indicated by the uniform presence of e red bed, apparently entirely
similer to the outcropping Paint Creek red clay, and in the proper strati-
graphic position, in the well sections in the eastern Illinois oil fields.
The extent of the red bed to the south is not known. Where the outcrop
passes beneath younger beds in Perry county, Missouri, it apparently

possesses its full thickness and its typical characters. Too little is
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known of the Chester succession in the extreme southern counties in Illinois
upon which to use a statementas to the presence of the bed in that region.
The coarser beds, contemporsneous in age with the red clays, which must
have been present in the north, if the hypothesis here proposed is the
correct one, are nowhere known. Either they are buried beneath the
Pennsylvanian formation, or they were eroded before the Pennsylvanian beds
were deposited.

Although the early Paint Creek was the most conspicuous period
of deposition of red muds in the Illinois basin, the same type of
sediments do occur earlier than this, in ‘the Renault, and also later in the
Ruma. The source of all these red sediments was doubtless the same, but
except in Paint Creek time, they were spparently mingled with other

sediments, and gave rise to blue and red or purple variegated shales.

RUMA FORMATION.

The Rumel formation succeeds the Paint Creek conformably. The

1
Weller, Trems. I1l. Acad. Sci., vol. 6, p. 126 (1914), also, Ill.

State Geol. Surv., Monog. I, p. 26 (191k4).

name is taken from the village of Rume in northern Rendolph county, near
which plece the formation is well exposed in some of the stream valleys

tributary to Horse Creek, west and northwest of the town. The formstion is
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essentially a series of shales and sandstone, although locally a thin
limestone member has been observed. The shales predominate in most
locelities, but in all sections where the formation is well exposed, there
are important, thin-bedded sandstone layers and some arenaceous shales
near the middle of the formetion, and in places such beds continue to the
top. The more shaly beds are in almost all localities, conspicuously
variegated, being blue, reddish and purple in color, not unlike some of
the shale beds of the Renault formation. The Ruma is the highest formstion
in the Chester group in Randolph and Monroe counties, in which conspicuous
variegated shale beds have been observed.

On the whole the Ruma is a soft and non-resistant formation,
and consequently furnishes poor exposures in much of the ares which
is underlein by it. Its non-resistant character has also made it especially
liable to glacial erosion during Pleistocene time, and in consequence
it is commonly more deeply drift covered than some of the other formastions in
immedistely adjacent areas.

Aresl distribution and description. The northernmost outecrops

of the Ruma formetion occur along Prairie du Long creek and some of

its tributaries, about three miles northeast of Poe Station on the Mobile

and Ohio railroad. In the n.e. 1/4 of n.e. 1/4, seec. 13, T. 3 S., R. 9 W., there are
some sandstones on the south side of Rock House creek, near its mouth,

which are here referred to the Ruma formation, and along a very

short tributery of Prairie du Long creek entering the mein stream just

below the mouth of Rock House creek, in the same quarter-quarter-section
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with the sandstone outcrops just mentioned, there are other good sandstone
exposures. These sandstone outcrops are more massive than common in the
Ruma, formation, and are strongly suggestive of the Pennsylvaniean sandstones
which immediately overlie the Ruma in this part of the area, but no fossils
of any sort have been observed in them, and about one-eighth of & mile up
the valley of the small tributary mentioned, at a higher elevation than
the sandstone, there are outcrops of an arenaceous limestone or calcareous
sandstone, wholly different from anything observed elsewhere in the
Pennsylvanien in the immediaste neighborhood.

In the longer tributary to Prairie du Long creek from the south-
west, with two heads in s.w. 1/4, sec. 13, T. 3 S., R. 9 W., there are sand-
stone outcrops in the upper portion of both forks which have been referred
to the Pennsylvanian, but lower down, towards the junction of these forks,
there are sandstones of a somewhat different character which have been
referred to the Pennsylvanian, but lower down, towards the junction of
these forks, there are sandstones of a somevhat different character which
have been considered as belonging in the Rums. Along the bed and banks of
the stream below the junction, there are numerous outcrops of blue and
variegated shales which are undoubtedly parts of the Rume formstion.

In still another tributary to Prairie du Long creek from the
southwest, with two heads in the north helf of n.e. 1/4 sec. 24, T. 3 S.,
R. 9 W,, there are excellent exposures of the Ruma, mostly the variegated
shale beds, but with some sandstone. For a quarter of a mile along this

valley, in s.w. 1/4 of s.w. 1/4, sec. 18, T. 3 S., R. 8 W., there are extensive
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outcrops of variegated shales capped with sandstone, and similar shale
outcrops are present in the north fork of the tributary in s.e. l/ll- , of
s.e. 1/4, sec. 13, T. 3 S., R. 9 W. There is also some sandstone beneath
the shale.

In the bank of Prairie du Long creek just below the mouth of
Rocky branch, the Rume is exposed in a section 18 feet in height, as
follows.

Arenaceous 1limestone cecesssseccsssccssssses O feet

Arenaceous shale seevececcescsscessccosscnee 9 "

Red sha]-e ® 80 00 8000500000 000000008 OO0NSINGBSDSOPOS l 1

The last observed outcrop of the Rume along Prairie du Long
creek, is in a short tributary from the south, in n.w. 1/4 of n.e.
1/%, sec. 20, T. 3 S., R. 8 W., where the typical variegated shales of the
formation are exposed. Beyond this point such Chester outcrops as are
exposed are limestones of the Okaw formation.

South from that portion of the Prairie du Long creek valley
which is excavated in the Ruma formation, to a point south of Red
Bud, the formation is nowhere exposed, being entirely covered by the
Pennsylvenian formstions. South from Red Bud to the valley of Horse Creek,
the hard rock formations are for the most part buried by glacial drift,

but a few sandstone exposures have been met with which probebly represent ,\)
) /
the Ruma formation. One of these localities is in a small tributary \1=

TN

DU
. 9 4, -8B
valley leading southeast, in s.w. 1/4 of n.e. 1/ sec. T - M N

where a small oubcrop of sandstone is exposed, below which are some limestones
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which doubtless belong in the upper portion of the Paint Creek formation.
Two other small sandstone outcrops have been observed in the same section
as the last, and at essentially the same elevation, in the public highway
near the corner st the middle of the south line of the s.w. 1/k of the
section, one of the outcrops being only a few feet west of the corner and
the other a few rods north. The extent of the formstion down the valley
of Horse creek, and in the tibutary running northeast from Rums, cannot
be determined because of the extensive alluvial deposits, but it doubtless
underlies considerable areas. North and west of Ruma, however, the
formation is well exposed at a number of localities in some of the valleys
tributary to Horse creek, and from these exposures the formation has been
named.

An outcrop of sandstone end arenaceous shale in the side of
the Public road between Red Bud and Ruma, a little over one-fourth mile
south of the bridge across Horse creek, is referable to the Ruma formstion,
and also en outcrop of variegeted shale in n.w. 1/4 of n.e. 1/4, sec. 32,
T. 4 S., R. 8 W., about eight hundred feet southwest of the public road,
in a small valley. An excellent exposure of the formation occurs in the
east fork of a valley tributary to Horse creek, about one and one-half
miles northwest of Ruma, leading north along nearly the middle line of n.e.
1/4% sec. 31, T. 4 S., R. 8 W., where the following succession of beds is

exposed, comprising nearly the whole of the Paint Creek and Rume formetions.
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14, Limestone, slabs slumped, not in place.
13. Shale, bluish-green in color, perhaps with some limestone

lenses or beds. Shale becoming red in places .veeceecess 12 feet
12. Limestone, arenaceousS, 8DPOUL eceseescocccsssscesscssnccssces 2
11. ©Shale, argillaceous, greenish, with red streaks
"

md bands ...........‘I.‘...‘..........‘.............'.?20

10. Sandstone, with meny impressions of Lepidodendron

tnmks 200 0000000000000 DO0OO0BCO00OON0OCOOOOPDOINRPROEONOPGOIBSEEOOS l ul

9. Shale, thin-bedded, arenaceous, greenish in color sseeeesee 1 "
8. . Shslle, redfish In EOlOr soves ssimwenssenens peasibarsvibsssner L ML
7. Shale, rather thick-bedded and arenaceous above or

thin-bedded sandstone, yellowish,green or reddish in

color, much ripple marked and with numerous "fucoid"

markings. Passing into bluish green or red shales

below.'.'.'...'................"..l.....l'...'..‘.'.‘. 12 i

6. Sandstone, irregularly bedded, eececsccccsccsscssevsssssssss L
5. ©Shale, argillaceous, variegated greenish and red, thin-
bedded and £18611€ cesesvosssessasncasncsscsassenasscnse b
Paint Creek-Ruma contact.
k., Limestone, gray, crystalline, more or less cross-bedded,

some layers with many fossils, Pentremites, Zaphrentis,

and brachiopods, no Archimedes obServed eeeecessescssess 12 "
3. Limestone, yellow in color, earthy in texture, irregularly

bedded’ Passing dommrd into Shale 00000060000 OSBOIODOIOGSOSIS 6 U
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2. Limestone, irregularly bedded, fossiliferous. No
Archimedes ObSEIrved ecccceccccscscscsssssscscss 12 feet

1. Red clay=-shale, non-laminsted, breaking into

irregular, angular fragments ....... Exposed.. 3 "

In the western fork of the same tributery the Ruma is again
exposed, the beds exhibited being sandstones for the most part, but with
a bed of limestone & foot or two thick in the midst of the formation.

from which the following species of fossils hmve been collected.
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Along the tributary to Horse creek leading from the southeast
corner of sec. 31, northeast across sec. 32, T. 4 S., R. 8 W., and in
some of the small side branches, to about the middle of sec. 32,
there are numerous outcrops of sandstone and shale which are referable
to the Rume formation. Perhaps the best exhibition of the formation
anywhere to be seen in the region under discussion, is in the s.e. 1/4
of s.e. 1/4 sec. 36, and s.w. 1/4% of s.w. 1/4 sec. 31, T« 4 S., R. 9 W.,
and R. 8 W., along two forks of a small stream tributery to Paint Creek.
Both the shale and sandstone members of the formation are well exposed,
and practically the entire thickness of the formation, from the massive
limestone at the top of the Paint Creek to the basal limestones of the
Okaw formations.

In the n.e. 1/4% of n.e. 1/4, sec. 11, T. 5 S., R. 9 W., near the
head of the valley tributary to Paint Creek in which the Paint Creek
section described on Page is exposed, there are a few small outcrops
of variegated shales which undoubtedly belong in the Rume formstion,

The formation is again exposed in a short side branch of Camp creek

from the southwest, in the south half of s.e. l/h, sec. 12, T. 5 S., R. 9 W,,
where there are good outcrops of variegated shales, and in another

tributary of the same creek one-half mile further west there is good
evidence of beds of Ruma in the wash but no strata exposed in place. 1In

the bed of Camp creek near the mouth of the small tributary mentioned,

in which the variegated shale outcrops are exposed, there are numerous

masses of fossiliferous sandstone, nowhere observed in situ, but which is
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almost certeinly from somewhe y€ in the Ruma formation. The fossil species

determined from these sandstones are as follows.

Southward from the localities last mentioned, except for some
smell outliers to the east, the Ruma outcrops are limited to the valleys
of some of the streams tributary to the Mississippi river, but the deposits
of glacial drift are so thick that the exposures are few in number. At
the head of the valley southwest of Commons School, in s.e. 1/4 of s.w.
1/1-!-, sec. 13, Te 5 8., R. 9 W., there are small outcrops of variegated shale
and sandstone which doubtless belong in the Ruma formation. The southern-
most exposure of the formation in the ares under considerstion, is in &
small revine intersecting the Mississippi river bluff in s.w. 1/4, sec. k4,
T. 6 S., R. 8 W., about two and one-half miles below Modoc. In the section
at this point the subjacent Paint Creek formation is well exposed, and
also the Okaw formation above, the complete section being described on
page of this report. The Rums. is represented by an excellent exposure
of variegated shales, but the total thickness of the formation is not
vlisible because of the talus covering, and if any sandstone is present
it does not show either as outcrops or in the talus.

East of the continuous belt of the Ruma formation elready
described, the formation is exposed in & few limited outcrops in the
valley of Camp Creek and some of its tributaries, and in one small

tributary of the Okaw river. The presence of the formation in the n.w. 1/4
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of s.w. 1/4, sec. 9, T. 5 S., R. 8 W., is indicated by sandstone outcrops
with some shale beneath, the section exposed being as follows:
k, Limestone, gray and crystalline, with numerous

Agassizocrinus bases and Martinia, the basal

part of the Okaw formation ceeceseccccscscescecsse 3 feet
B Sundsbons; DEOWH «:sisssaniibassbisngs iveansonssosss 2 12 ¥
2. Shales, only 2 feet exposed, but 12 feet of talus

covered slope is doubtless underlain by the

gamne BHALE i..eivesibonionssssmasosvaiemesvsnsns L 7
1. Limestone, top of ledge exposed, probably the top

of the Paint Creek formation.

In this section the shale and sandstone beds, 2 and 3, between
the two limestone members, is doubtless Ruma, and the presence of the
formation is further indicated by the wash in the creek bed.

In the main valley of Camp creek, from near the southeastern
corner of sec. 8, T. 5 S., R. 8 W., diagonally across sec. 16 of the same
township and range, the Ruma formation is probably present, between the
Paint Creek limestone exposed in the bed of the creek and the Okaw near
the summits of the valley sides. Variegated shales having all the
characteristics of the Rums are exposed to & limited degree at one or two
points, but the interval between the two limestones is occupied by & talus
slope which is probably underlein by shales. The presence of an outcrop
of variegated shales in the valley of the large tributary to Camp Creek

from the west, in n.w. 1/4% of n.w. 1/4 sec. 21, T. 5 S., R. 8 W., is
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suggestive of & small, isolated area of the Ruma formation, and it has
been mapped as such. The last outcrop of the formation is in the valley
of a smell tributary of the Okaw river in n.e. 1/4 of n.e. 1/4, sec. 28,
T. 5 S., R. 8 W., where there is a good exposure of the characteristic
variegated shale of the formation.

West of the Columbia anticline the Ruma is the youngest Chester
formation anywhere exposed, and it outcrops in only one limited aresa.
At the point of the hill in the southwest bank of a tributary to Carr
creek, in s.e. 1/4% of n.w. 1/4, sec. 27, T. 1 S., R. 10 W., three-fourths of
a mile north of the Columbia Clay Plant, ten or twelve feet of variegated
shales are exposed, with impure, arenaceous limestone bands from one to
four inches thick, intercalated at intervals of three or four feet. The
entire exposure at this point, both the shales and the limestone, are
conspicuously red in color, though not so red as the Paint Creek red bed.
A little further south, in the west bank of the creek, a hard, arenaceous
ledge is exposed which is doubtless a member of the Rume formation. Else-
where throughout this portion of the ares studied, the Ruma is either
absent, or it is covered by the Pennsylvanien formations.

Field observations :o_c_)_ E made on the Rums.

Reexamine limestone bed west of Rums and secure fossils. Secure

fossils from the sandstone in upper part of Camp creek valley.
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OKAW FORMATTION
1
The Okaw is the thickest one of the Chester formstions in the

1
Weller, Trans. Ill. Acad. Sci., vol. 6, p. 127 (1914); also Ill. State

Geol. Surv., Monog. I, p. 27, (191k4).

Randolph County, end it includes the most typical beds of the "Upper Archimedes
Limestone" of Shumard, and the "Kaskaskia limestone" of Hall. The name of the
formation is derived from the Okaw or Kaskaskia river, good exposures being
present in the Mississippi river bluffs both above and below the mouth of thst
stream, and the valley of the stream itself is excavated in the formation for
more than twenty miles from its mouth.

The formation rests conformably vpon the Ruma, and is made up of a
series of alternating beds of limestone and shale, with some sandstone locally
present neer the top, which have an aggregate thickness of about 200 feet. The
limestones are the most conspicuous members of the formation. They are variasble
in lithologic character and in thickness, some being nearly pure, light gray or
bluish in color, more or less coarsely crystalline, others being more argillsaceous,
thick or thin bedded, with shaly partings. Conspicuous, white, oolitic lime-
stone beds are present in the lower and more rarely in the upper portion of the
formation, and not uncommonly some of the limestone beds which are not conspicu-
ously oolitic show some scattered oolite grains when examined closely. All of
these limestones are commonly free from chert, nearly all of the chert which has
been observed in the formation being confined to a thin band of ten feet or less
in thickness, about 90 or 100 feet from the base. Aside from this one conspicuous
chert bed which is well exposed in the heads of the ravines south of Marigold,

cherty limestone beds have been observed in only one or two localities.
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The shales of the Okaw formation vary as much in character as do the
limestones. Some beds are nearly pure argillaceous shales, others are highly
calcareous, but at no locality in the formation, unless it be near the top, in
association with some of the local sandstone beds, have any arenaceous shales
been observed. Most of the shales are gray, bluish, or yellowish in color, but
at a few localities a limited admixture of red or purplle colors occur, although
no such conspicuously variegated shale beds as are present in the lower forma-
tions, are known.

The exposures of the shale members of the Okaw formation are commonly
obscured by the talus in the Mississippi river bluff sections, but in many of the
ravines intersecting the bluffs, good clean sections are exposed. The limestones
are well exposed, not only in the ravines, but also as more or less continuous
ledges in the bluffs. Because of the lithologic character of the formation, the
alternation of shales and limestones, the Okaw formation in the Mississippi
river bluffs is not exposed in the high, nearly vertical escarpments vhich are so
characteristic of the St. Louis limestone, but rather as steeply sloping hill
sides upon which the limestone beds form terrace-like benches at intervals. In
no one section in the region being described, is the entire thickness of the Okaw
exposed, but the characters of the formation may be shown by combining a number
of sections. The basal portion of the formetion, with the underlying Rums and
the upper portion of the Paint Creek, is exposed in the small ravine intersecting
the Mississippi river bluff in s.w. 1/4 sec. 4, T. 6 S., R. 8 W., about two and
one-}alf miles below Modoc. In this section the following succession of beds is

exposed.
Areal distribution and description. Because of the grester thick=-

ness of the Okaw formation, it occupies & much broeder belt thean any of the older
members of the Chester group, but in the northern portion of the area mapped, the

overlapping Pennsylvanian formations entirely cover it. The northermost outcrops
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of the formation occupy small, isolated areas entirely surrounded by the Pennsyl-
vanian formations, their presence being due to the uneven nature of the pre-
Pennsylvanian surface along the courses of the erosion channels in the present
topographic surface. The northernmmost of such inlying areas, in the bed of West
Fork creek, in n.e. 1/4 of s.e. 1/4 sec. 27, T. 1 S., R. 9 W., is very small,
and the actual outcrop does not occupy an area of more than e few square yards.
A much lerger outcrop is present in the valley of the same creek, and in the
lower portion of a tribubtary valley from the west, in n.e. 1/4 of sec. 25 52840
R. 9 W., about one and one-half miles north of Floraville. At this locality the
limestones are well exposed in the bed of the creek, with Pennsylvanien strats
resting upon them. The limestones are irregularly bedded and are more or less
impure, with shaly partings. Fossils are not uncommon, & species of Zaphrentis
being the most common form. Some of the beds contain great numbers of the axes
of a species of Archimedes, a character which is indicative of the Okaw age of the
beds, since that fossil is not common in the Chester formstions older than the

Okaw. Pterotocrinus plates have not been observed, however, and Agassizocrinus

bases are not abundant, as might be expected in the basal Okaw where the beds
probably belong. Other limestone outcrops are present in the valley of the same
stream, in the west half of s.w. 1/4, sec. 6, T. 2 S., R. 8 W., and in a small
tributary from the west in section 1 to the west, this area being about equal
in size to that last described, and at one point & thickness of 20 feet of
limestone is exposed. A very much smaller outcrop of Chester limestone, referable
to the Okaw formetion, is exposed beneath the bridge at the corner of the public
road one and one-fourth miles southwest of Smithton, atthe middle of the

south line of the s.w. 1/4, sec. 5, T. 2 S., R« 8 W. Other small isolated out-
crops heve been observed in n.w. 1/4 of n.w. 1/4 sec. 13, T. 2 S., R. 8 W., &
mile and one-half northwest of Paderborn, and in s.w. 1/4 of n.w. 1/4, sec. 13,

T. 2 Sey R. 9 W., & little over one-~fourth mile west of Paderborn.
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In the s.e. 1/4 sec. 29, T. 2 S., R. 8 W., about one and one-half
miles northwest of Hecker, along & small valley tributary to Richland creek, there
are e number of limestone outerops in a small area, entirely surrounded by the
Pennsylvanian, from which the following fossil fauna, very characteristic of the
basal part of the Okaw, has been collected.

Other similar isolated patches of the Okaw limestone have been noted
by E. W. Shaw northeast of Hecker, in n.e. 1/4 of s.w. l/’-l- sec. 27, and in n.w.
1/4 of n.e. 1/4 sec. 33, T. 2 S., R. 8 W., in the valley of a small tributary
to Richland creek.

In the lower portion of the valley of Prairie du Long creek, between
two and three miles from its Junction with Richland creek, the beginning of a
continuous belt of the Okaw formation is exposed. It stretches eastward to the
east side of the Okaw river, and probably extends a long distance northward in
the Okaw valley beneath the alluvial deposits of that stream. East and north-
east of Red Bud the glacisl drift mantle is very thick over most of the area, and
rock outcrops are scarce, but about & mile northeast of the town there are ex-
posures of Pemnsylvenian sandstone overlying the Okaw, and this outlier of the
younger formaition perhaps extends nearly to the Okaw river, as it has been mepped,
although the actual outcrops are limited to the western margin.

The continuous belt of the Oksw formation extends southward to the
Mississippi river bluffs, and the entire channel of the Okaw river, probably from
New Athens or above, to the mouth of the stream lies in this formation. The aver-

age width of the belt is between six and seven miles, although along & line about

two miles north of Evansville the width is as much as ten miles. In the Mississippi

river bluffs the formation first sppears about three miles gbove the Okaw river

gap, and continues to the mouth of Marys river, although from about a mile above
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Fort Gage to the southermmost exposure, the formation occupies only a narrow strip
at the base of the bluffs, below the younger formations.

In the northwestern portion of the broad, continuous belt underlain
by the Okaw formation, outcrops of the limestones and shales are present at many
points along the courses of the streams, but south and southeast of a line. passing
east and then north from the city of Red Bud, to about the northeastern corner
of sec. 3, T. 4 S., R. 8 W., to the Okaw river on the east and Horse Creek on the
south, the glecial drift is generally from 50 to 100 feet or more in depth, and
no rock outcrops are exposed. Within the northwestern area where scattered out-
crops are present, the limestones are exposed in sec. 20, T. 3 S., R. 8 W., along
a tributary of Prairie du Long creek which crosses the section diagonally from
the n.w. 1/4 of s.w. 1/4 to s.e. 1/4 of n.e. 1/4, and to a less extent along the
tributary which joins the last one after crossing diagonally the s.e. l/ll- of
the same section. North of Prairie du Long creek, from the localities just men-
tioned, the glacial drift covering is thick and no rock outcrops have been observed,
although the Okaw formetion probebly underlies a considerable portion of the
southern half of sec. 17, T. 3 S., R. 8 W.

In a small draw east of the public road from Red Bud to Hecker, north
of the bridge over Prairie du Long creek, one of the limestone beds of the Okaw
has been quarried for locael use, and some of the shaly pertings between the lime-
stones are ebundantly fossiliferous, and the following species have been recognized.

W 259

Along the Black Creek tributary to Richland creek which crosses the
Red Bud-Hecker road. in n.w. 1/4 of n.w. 1/4, sec. 33, T. 3 S., R. 8 W., tongue-
like areas of the Okaw formation have been exposed by the cutting of the streams

through the overlying Pennsylvanian sandstones, in the north fork as far as s.e.
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1/4 sec. 30, and in the south fork as far as the n.w. 1/4 sec. 32, T. 3 S., R.
8 W., and while the bottoms of these velleys, especially thet of the northern one,
are much filled with alluvium, there are a number of limestone outcrops at inter=-
vals. By the roadside just south of the bridge, a calcareous shale member of the
formation is exposed which is fossiliferous, and the following species have been
identified from the locality.
W 255

Along a branch of the last mentioned stream, which flows south through
the western part of the city of Red Bud, and then east to its junction with the
branch from the north, the Okaw is well exposed at & number of points, from the
n.e. 1/4 of n.e. 1/4, sec. 8, to the n.w. 1/4 of n.e. 1/4 sec. 4, T. 4 S., R. 8
W. The city of Red Bud has opened and operates a quarry for road material in the
east bank of this creek just north of the Red Bud-Waterloo road leading west from
the city. In this quarry from eight to twelve feet of blue, crystalline lime-
stone with some shaly partings, are exposed. This limestone is near the base of
the formation, it is fossiliferous and the following species of fossils have been
collected and identified.

W 253

Along the same creek a small quarry has been opened about one-half
mile north of the reilroad station at Red Bud, east of the Red Bud~Hecker road.
The limestone exposed at this locality lies a little higher in the formation than
that in the city quearry. At the time it was visited the bottom of the quarry
was filled with water, so the total thickness of limestone exposed could not be
seen, but there is probably eight feet or theresbouts. The rock is a much
lighter colored limestone than that in the city querry, being nearly white. It
is crystalline and sbundantly fossiliferous, some beds being composed almost

entirely of fregments of bryozoans and crinoid stems. One bed in the quarry is
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somewhat impure, and is characterized by the presence of numerous, rounded, black
pebble-like inclusions, which are probebly phosphatic. The fossils are not well
preserved, but the following species have been recognized.

W 254

Down st¥eam from the quarry last mentioned, for sbout one-~half mile
to the next north and south road, there are a number of outcrops of limestone
and calcareous shale, all more or less fossiliferous, but beyond this point the
bottom of the valley is filled with alluvium.

In the upper portion of the valley crossing disgonally from northwest
to southeast, the s.e. 1/4 sec. 28, T. 3 S., R. 8 W., and also in the s.w. 1/k
of s.w. 1/ 4, sec. 27, there are a number of outcrops of Okaw limestone, and in
the east half of n.e. 1/4 sec. 34, T. 3 S., R. 8 W., near the mouths of two small
valleys from the east, there are other outcrops. At these last localities the
Okaw limestone beds are overlain by Pemnsylvanian sandstones. The city of Red Bud
is underlain by the Okaw limestone, and although there are no exposures except
along the creek in the western part of the town, the dug wells which pass through
the overlying drift mentle, invariably penetrate the limestones. One mile north-
east of Red Bud, in n.e. sec. 3, T. 4 S., R. 8 W., a group of sink holes indicates
the presence of limestones, and the Okaw limestone is actually exposed at a number
of points.

Aside from the outcrops mentioned, the deep drift covering hides all
the rock exposures between Red Bud and the Okaw river, but east of this stream
the Chester formations are exposed at e number of points in the beds of some of
the tributeries of the Okaw river Jjust above where they enter the bottom lands.
The northernmost of such outcrops are near the mouth of Dozaw creek, in n.w. l/ll-

sec. L4, T, @S. s Re T W., near the middle of the north half of the quarter-section.

t
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Other outerops are present in the same quarter-section, just south of the central
portion of its southern half., Much more extensive outcrops occur in the bed of
an unnemed creek in n.e. 1/% of s.w. 1/4, and in n.w. 1/4 of s.e. 1/4 of the same
section L4, where limestone with shaly partings is exposed almost continuously for
the distance of nearly a quarter of a mile. In all these ou'bgrops the strata
exposed belong in the upper portion of the Okaw formation. Above the limestone
there are a few outcrops of sandstone which are believed to be Pennsylvanian,
although there is locally developed a thin sandstone member in the upper portion
of the Okaw, and these sandstones msy be that Okaw member.

West of Baldwin, in the lower portion of both of the forks of
the tributary to the Okaw river whose mouth lies just north of the Mobile and Ohio
railroad bridge, the upper portion of the Okaw formation, characterized by

Archimedes and Pentremites sulcatus, is well exposed. In the north fork of the

stream the oubcrops continue at intervals for about one-helf mile from the junction
with the south fork, but in the south fork the last outcrop is beneath the rail-
roed bridge.

In the creek about three-fourths of a mile south of the Mobile and Ohio
railroad, the upper beds of the Okaw are exposed in the s.e. 1/4 of s.w. 1/4 sec.
16, and in n.e. 1/4 of n.w. 1/4, sec. 21, T. 4 S., R. T W. The outcrops consist
of more or less argillaceous and crystalline limestones with shale partings, most
of the beds being fossiliferous aelthough the fossils are difficult to remove from
the limestones. One shale bed less than a foot in thickness, contains great numbers

of good examples of Pentremites sulcatus, and a few other species, as follows.

W 622
Another group of outcrops occurs in s.w. 1/4 of seec. 21, T. 4 S.,
R. 7 W. In the n.e. 1/4 of the querter-section limited limestone and shale exposures

are present in the bed of the creek, but in the s.w. l/ll' of the quarter-section
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the beds are much better exposed in the Okaw river bluff, and in the short draw
leading to the northwest. In this draw & series of calcareous shales and some
limestones is exposed, the shales containing numerous specimens of QOrthotetes

kaskaskiensis in some horizons. In the river bluff the shales have slumped a

great deal, and the ledges have been more or less completely covered by talus,
but some of the beds are abundantly fossiliferous, and the following species have
been collected lying loose upon the slope.
W 62k

A single small outcrop of thinly bedded, siliceous limestone is
present near the mouth of a short valley, in s.w. 1/4 of n.w. l/lt, sec. 5, T. 5
S., Re T W. It doubtless belongs in the upper portion of the Okaw formation
although no fossils have been observed.

From Horse creek south, on the west side of the Okaw river, and from
Plum creek south, east of the Okaw, the Pleistocene deposits are much less deep
than north of these two streams, and outcrops of the underlying hard rocks are
met with in most of the stream courses, all the way to the Mississippi bluffs.

At a spring west of the Red Bud-Ruma, road, & little over one-half
mile south of the bridge over Horse creek, in s.e. 1/4 of s.e. 1/k, sec. 29,
T. 4 S., R. 8 W., and in the small valley crossing the northern portion of sec.
32, next south, the lower beds of the Okaw are well exposed and are abundantly
fossiliferous. From the exposures at the spring the following species have been
determined.

W 590 W 256
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In the section exposed in the small valley south of the spring,

there are about four feet of variegated shales at the base, which doubtless

represent the upper portion of the Ruma formation, passing up into more cal-

careous gray shales. Higher up there are 20 feet or more of limestones in

beds one foot thick or less, with shaly partings. These limestones are fossil-

iferous, some layers being especially filled with Productus ovatus and Diaphragmus

elegans, some beds have many crinoid stems, and in other beds bryozoans are
abundant, although Archimedes is not common as is usually the case in the lower
Okaw. Some oolitic beds are present, but they are neither very thick nor con-
spicuous.

Good exposures of the lower Okaw are present in most if not all of
the tributaries to Horse creek and Paint Creek, west of Ruma, in which the Ruma
formation is exposed, and at one locality by the roadside, in s.w. l/’+ of s.e.
1/4, sec. 30, T. 4 S., R. 8 W., the following species of fossils have been
collected.

W 602
z In the two valleys leading to the norbh{__a.cross the n.e. l/lb, sec. 1,
7. ¥ S., R. 9 W., and the n.w. 1/4, sec. 6, T. }{5, R. 8 W., which join further
north, the lower Okaw beds are exposed above the Ruma formstion. In these local-

ities the beds are characterized by an eabundance of bases of Agassizocrinus, the

spatulate, wing-plates of Pterotocrinus, and the axes of Archimedes, character-
istics which have been met with very frequently in the lower Okaw beds. The
limestones are in beds a foot, more or less, in thickness, with shaly partings,
and the successive beds vary more or less in lithologic characters, and commonly
the three fossil forms mentioned above are each gbundant in separate beds.

In the bed and banks of Camp creek there are excellent Okaw exposures
in n.w. 1/4% of s.w. 1/4 sec. 7, T. 4 S., R. 8 W., mostly limestones but with some

shale beds containing numerous Pterotocrinus wing plates. At this locality some
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of the beds are literally filled with bryozoans, and in one bed upon & surface of
about square feet the following species of bryozoans and other fossils have

been identified.

At this same Camp creek locality, one thin bed contains numerous,
dark, pebble-like inclusions, apparently phosphatic, associated with numerous
fossils which were waterworn before burial. Beds of similar character have been
observed at a number of localities in the lower part of the Okaw formation, as
in the quarry one-fourth mile north of Red Bud, and elsewhere, but it has not been
possible to establish the exact equivalence of the beds at all points.

Excellent exposures of the lower portion of the Okaw occur in the
northern part of the s.e. 1/4 of n.w. 1/4 sec. 18, T. 5 S., R. 8 W., in one of
the branches of Camp creek, about two and three~fourths miles southwest of Rums.
At this locality the following section is exposed.

8. Limestone, crystalline in texture, with the

exposed upper surfece covered with great

numbers of the "wing plates™ of Pterotocrinus .... 1 foot
T. Limestone, crystalline, irregulerly bedded,

with great numbers of Archimedes .eceeccesssscesss O inches
6. Limestone, filled with fossils, the fauns

comprising & prolific assemblage of brach-

iopods, gastropods, pelecypods, trilobites

NG DIYOZOE. wis eraieninninvisisinie-s asssinssie.esssioenslssases 1 foot

Zephrentis sp.
Pentremites pyriformis Say.

Agassizoerinus (bases).

Pterotocrinus (wing plates).

Chilotrype sp.
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Stenopora sp.
Archimedes sp.

Po ra, SP.

Iyropora sp.

Lyropors sp.
Orthotetes kaskaskiensis (McChesney.)

Productus ovatus Hsll.

Diaphragmus elegans (Norwood and Pratten.)

Camarophoria explanste (McChesney.)

Rhynchopora ? perryensis Weller.

Spiriferina spinosa (Norwood and Pretten.)

S. Transversa (McChesney.)

Spirifer increbescens Hall, var.

S. leidyi Norwood and Pratten.

Martinis contracta (Meek and Worthen.)

Eumetria vers Hall.

Cliothyridina sublamellosa (Hall.)

Composite trinuclea (Hall.)

Girtyells brevilobata (Swallow.)

Sanguinolites sp.

Edmondis ? sp.
Nuculs  sp.
Leda sp.

L. sD.

Parallelodon sp.

P. sp.
Conocardium sp.

Myalins anguleta Meek and Worthen.

M. Sp.
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Aviculopecten chesterensis Worthen

Allorisma ? sp.

Cypricardinia sp.

Ptychomphalus sp.

P. SP.
Murchisonia sp.

Bellerophon sp.
B. SP.

Euphemus sp.
Patellostium sp.

P. SP.

Straparollus planidorsatus Meek and Worthen

Holopea sp.
Orthonychis chesterensis Meek and Worthen.

Dentalium sp.
Enchostoma, sp.

Orthoceras okawense Worthen.

0. randolphense Worthen.

9. SP L]

Discitoceras sp.

D. Sp.

Qriffithides sp.

Helodus sp.
Petrodus sp.
5. Limestone, blue, crystalline, more or less
irregularly bedded, with many £OSSIilS eeeecececcsccescsss 3 Feeb.

Zaphrentis sp.
Pachylocrinus sp.
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Pentremites pyriformis Say.

Archimedes swallovianus Hall.

Orthotetes kaskaskiensis (McChesney.)

Productus ovatus Hall.

P. inflatus McChesney.

Pustula punctatus (Martin.)

Diaphragmus elegans (Norwood and Pratten.)

Spirifer spinose (Norwood and Pratten.)

|t

1 transversa (McChesney.)

Spirifer increbescens Hall, var.

S. leidyi Norwood and Pratten.

Martinia contracte (Meek and Worthen.)

Eumetria vera Hall.

Cliothyridina sublamellosa (Hall.)

Composita trinuclea (Hall.)

Myelina sp.
Orthoceras sp.

Griffithides sp.

k. TLimestone, blue, erystalline, with many specimens

Of ZBphrentiSececececccscsssssessscassrsscesessssesasse O inches
3. Limestone, irregularly bedded, similar to the

subjacent bed but more crystalline in texture,

bluer in color and with the fossils much more

COnspicuous 000 ODNOOOCLPOOOCVOORRPO000ORPOEDOCOOSIDOPAEDPSOSN 3feet.
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2. Limestone, bluish-gray in color, with irregular
knotty bedding, more or less earthy in texture.
The basal six inches with great numbers of

Agassizocrinus bases and plates, the upper

portion with many examples of Martini@ .eececevececses 2 1/2 feet

Zaphrentis sp.

Pentremites pyriformis Say.

Agassizocrinus (bases)

Orthotetes kaskaskiensis (McChesney.)

Productus ovatus Hall.

Diaphragmus elegans (Norwood and Pratten.)

Camarophorie explansta (McChesney.)

Spirifer leidyi Norwood and Pratten.

Martinia sp.

Composita sp.
Straparollus planidorsatus Meek and Worthen.

Orthoceras sp.

Griffithides sp.

l. ©Shale, argillaceous, blue in color. EXPOos€d ecseeccesssses 2 feet.

Just below the junction of the stream in which the last section occurs,
with Camp creek, in & short tributsry from the south, by the roadside in n.e. l/ s
of n.e. 1/4, sec. 17, T. 5 S., R. 8 W., the lower portion of the Okaw formation
is again exposed, and the following species of fossils lmve been collected.

Zaphrentis sp.

Palseacis cuneiformis Milne-Edwaxrds

Pentremites pyriformis Say.

Agassizocrinus (bases).
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Pterotocrinus (wing plates)

Chilotrype sp.
Archimedes swallovianus Hall.

Polypora cestriensis Ulrich.

Lyropora divergens Ulrich.

Intrapors undulate Ulrich ¢

Crania sp.

Orthotetes kasksskiamensis (McChesney.)

Productus ovatus Hall.

Diaphragmus elegans (Norwood and Pratten.)

Rhynchopora ? perryensis Weller.

Spiriferina transverss (McChesney.)

Spirifer increbescens Hall, var.

S. leidE' Norwood and Pratten.

Bumetria vers Hall.

Cliothyridins sublamelloss (Hall.)

Composita trinuclea (Hall.)

Nucula sp.
Leda sp.

Conocardium sp.

Myalina angulata Meek and Worthen.

Aviculopecten sp.

A. SP.

Straparollus planidorsstus Meek and Worthen.

Enchostoma sp.

Griffithides sp.
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Between Camp Creek and Horse Creek the Okaw beds outcrop at many
points in the tributaries of the two streams, and at a number of localities
collections of fossils have been secured. A mile and one quarter northeast
of Ruma there are good exposures of oolitic and other limestones along a
small creek crossing the s.e. 1/4 of s.e. 1/4, sec. 28, T. 4 S., R. 8 W. Some
of these beds contain numerous examples of the spatulate wing plates of
Pterotocrinus, a faunal character which is commonly met with in the lower Okaw.
In the collection of fossils secured at this lccality the following species
have been identified.

W 620

Other good exposures of the Pterotocrinus bearing limestones are
present one and three-fourths miles east of Ruma, in s.e. 1/4 of s.e. 1/4, sec.
34, 7. 4 S., R. 8W.

A little less than one-half mile southeast of Ruma, in s.e. l/)+ of n.e.
1/4 sec. 4, T. 5 S., R. 8 W., a bed of bluish Okaw limestone is exposed in the
bed of a small creek just below the public road, from which & fauna very similar
to that in the city quarry at Red Bud has been collected, conteining large

numbers of the brachiopod shell Martinia contracta. The completed list of

species from this locality is as follows:
W 257
This Martinia fauna is apparently a persistent one in the basal part of
the Okaw, and occupies a position a little below the beds containing such a great

number of Pterotocrinus "wing plates.”

At a number of points in the bed of Horse Creek in sections 1 and 2,
T. 5 S., R. 8 W., the Okew limestone is well exposed, and some of the strata

are fossiliferous.
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South of Camp creek, in a large tributary of that stream
from the west, limestone and shale beds of the Okaw formation are
well exposed. At one point where one of the branches of this stream
crosses the line between sections 17 and 20, T. 5 S., R. 8 W., the
following succession of beds occurs.

5. Shale, calcareous, with some limestone lenses and
bands. Abundantly fossiliferouSecccscccccccssssceesd feet.,

Zaphrentis sp.
Amplexus ? sp.

p;} Pentremites pyriformis Say.
‘%ﬁ P. godoni Defrance.
v P abbreviatus Hambach.
P. elegans Lyon.

Zeacrinus sp.

Hydreionccrinus sp.

Agassizoerinus (bases).

Pterotocrinus depressus Lyon and Casseday (wing plates.).
Fistulipora excelens Ulrich.

Stenopora tuberculata Prout.

Se. Spe.

Fenestella serratula Ulrich.

F. tenax Ulrich.
F. exigua Ulrich.?

Archimedes swalloviana Hall.
Polypora cestriensis Ulrich.

P. tuberculata Prout.
P, radialis Ulrich?
P. internodata Ulrich?

Septopora subquadrans Ulrich.
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Glyptopora 2 sp.
Diaphragmus elegans (Norwood and Pratten.)
Gamarophoria explanata (McChesney.)
Spiriferina spinosa (Norwood and Pratten.)
Spirifer leidyil Norwood and Pratten.
Reticularia setigera (Hall.)
Eumetria verneuiliana Hall.
Cliothyridina sublamellosa (Hall.)
Composita trinuclea (Hall.)
Straparollus sp.
Orthonychia chesterenses (Meek and Worthen.)
Orthoceras sp.

Discitoceras sp.

4, ©Shale, variegated red and blue in color, not calcareous...8 feet.

3. Shale, argillaceous, blue In COLOrccceccscccccssccsccsssesd ™
2. Limestone, thin-beddedecececcceccccccocsscsccccscscccncscesl
1. ©Shale, argillaceous, thinly laminated, blue in color......12 "
This section is one of the few localities where variegated
shales have been observed in the Okaw formation. Beneath the blue
shale at the base of the section, there is an interval without
outerops of bed rock, but a short distance down stream a hard,
dense limestone forms the floor of the creek and so continues for
the distance of more than one-half mile. The unexposed interval
between the limestone in the bed of the creek and the lowermost
shale is approximately ten feet.
Other good outcrops of the Okaw limestone are exposed in
the several valleys tributary to Camp Creek, heading in sec. 21,
T. 5 S.y R. 8 W., and flowing north and east.



In most of the valleys heading on the opposite sides of
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the ridge extending southeast from Marigold to Roots, the Okaw

formation is well exposed. In the valleys to the west the Okaw

is present only in the heads in the northern portion of the area,

their lower portions being occupied by older formations, but a

little less than two miles above Roots the older formations pass
beneath the level of the Mississippi bottoms, and the Okaw formation
constitutes the entire height of the Mississippi bluffs.

In this

region the basal portion of the formation, with the underlying Ruma

and the upper portion of the Paint Creek, is exposed in the small

ravine intersecting the Mississippi river bluff in s.w. 1/4 sec.
4, T. 6 S., R. 8 W., about half way between Roots and Modoc.

this section the following succession of beds 1s exposed.

18.

17.
16.
15.
1k,

13.
12,
11.
10,

9.

Limestone, ledges more or less continuously

In

exposed..;......'..'...0.‘......'....0........19 feet

Talus covered, probably shal€.cececeoccccccssssl8
Limestone, with chert.ceseesscsscccccscsccsces 3
Talus covered, probably shal€eeceececcescscscessld
Limestone, ledges more or less continuously
exposed, in part oolitic and in part crystal-
LB 5 okt mia w943 o s i v B D s e i g LD
W 227
Talus covered, probably shale€.eeecccccccccoccscesl?
Limestope LEAEEG o0 0.0 010 Satmmins » nie s e s siusiaiaseiiiaie il
Talus covgred, probably shale.escccccecossccssll
Shalé, argillacéous, bluish or yellow in

color...l....‘.........l'..0....O.'l.....‘....lz

Limestone, crystalline, variable in texture...l6

n

n

n

1
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W 226
Okaw~-Ruma contact.

8. Shale, the upper portion of the interval talus
covered, but with good exposures below of
conspicuously variegated, red and blue,
argillaceous shale......;.....................37 feet

Ruma-Paint Creek contact.l

e

1
The portion of this section below the Ruma-Paint Creek contact

has been described in connection with the discussion of the Paint

Creek formation on page .

In the bluff sections the beds exhibit a gentle dip down
the valley and a few rods above the mouth of the ravine in which
the above section is exposed, and stratigraphically beneath the
lowest of the described beds, the color of the soil in the highway
and in the talus above the road, shows clearly the position of the
characteristic red clay member of the Paint Creek formation. Of
the beds exposed in the section the lower thirty feet constitute
the upper portion of the Paint Creek formation. The succeeding 37
feet, which is variegated shale, so far as it is exposed, without
sandstone, 1s the Ruma formation. The upper 123 feet of the section
is Okaw, and the alternating character of the shale and limestone
beds of the formation is well brought out by the outeropping
limestone ledges which are exposed at intervals, with the inter-
vening talus covered shale beds.

South of Marigold, in the three heads of Crooked creek,
a tributary of the Okaw river,.there are good exposures of a conspic-

uous oolite bed whose position is about 50 or 60 feet above themase
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of the Okaw formation. In the first of these ravines in the northern
part of sec. 29, T. 5 S., R. 8 W., the following succession of beds
is exposed.
5. Limestone, white, oolitiec, with numerous fossils,
the lower six feet not well exposedecececcccces...18 feet
W. 596
4, Limestone, crystalline, blue-gray in color, not
continuously exposed, Archimedes common. Some-
where in the interval there is probably a chert
bed about one foot thickesesecesesscccecssoseseel8d "
3. Unexposed, probably shale, the talus with numer-
ous tumbled masses of limestone from abov@eeceee.30 ¥
2. Limestone, cross-bedded, crystalline, blue-gray
in color. The outcrop is not a solid ledge,
but is represented by tumbled masses because of
the underlying sh@le.cccsccccsccccscscccscecssee 6 U
l. Shale, argillaceous, blue to variegated in

c010rooooo.oooooo.ooooooooooooooo-oo.oooocoo-ooo ? it

In the ravine heading in s.w. 1/% sec. 29, T. 5 S., R. 8
W., the following section is exposed.

9. Chert bed, about one foot exposed, passing down

into hard, cherty limeston@eccecccecccceccccecseces 3 feet
8o UNEXPOSOR. sloiiie v ais sinibains so/aisvininssoisiaisholsnaisfonsinime 6 0
7. Limestone, hard and crystallin@.ccceccccccccescese 2 "
6. shale, yellowish in color, probably blue when

not weathered, with many bryozoans and some

other f0831ls.ooooooooootoooocnooo.ocooooooooooo 6 n



3.
2.

1.

east half of

exposed.

2e

1.
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W 598
UnexpoSedesceccscccssscccsccocccssscsscsscnccssssl/ feet
Limestone, blue, crystalline, non-oolitic....... 1 "
DREXPOBO@esssssaissssansossssnossnsnsnssenssssnsee 9 M
Limestone, white in color, conspicuously oolitic
in texture. Fossiliferouscccecsceccscecccccceccesl2 "

W 597
Limestone, hard, crystalline in texture, with
shaly partingScececccccccccsccecsvccvresscscscssesll "
the next hollow south, heading near the middle of the
sec. 32, T. 5 S., R. 8 W., the following succession is

Limestone, massive beds, somewhat variable in
teXtUr@ececcorscossscsscvccssssccsssscsscscssssscsld feot
DHOXDPOSOAsssssseasissrsonsonessussnssssesssseveedd o
Limestone, very cherty, with some nearly solid

chert bedSceecccecccccescescscesccssccscssocsssesle "
Shale and unexposed interval, outecrop of shale

for two feet only at the top, it is doubtless
shale below with perhaps some thin limestone
bands. The basal part of the interval may be
occupied by the upper portion of the oolite

DOLOWS s 6 444 64 0.6 04 saatnssionisssonssneessnssevesentd
Limestone, white, oolitic, fossiliferousceececcees 6 "

W 599

Limestone, hard and non-OOIitic.oo.oo..ooouo.ooo ? "

The oolite exposed in the three sections just described

from south of Marigold, is undoubtedly the same, continuous bed, and
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is exposed again in the upper portions of the ravines heading on the
west side of the ridge. About 40 feet above the oolite is a con-
spicuous chert bed associated with cherty limestone, which is about
the only cherty horizon in the entire Okaw formation so far as
observations have been made, and this bed also is exposed in a number
of localities in the heads of the ravines west of the ridge.

In the area between the Okaw river and the Mississippi
river bluffs, below Crooked Creek, rock outcrops are not so abundant
as further north, but good exposures are present at intervals in
the beds or banks of nearly all the streams. All of these outcrops
belong in the Okaw formation, and at most of them the beds are more
or less fossiliferous. The oolite bed ?s well exposed at one point
a little more than one-fourth of a mile northwest of Roots, in the
banks of an unnamed creek, near the line between s.e. 1/4% of s.w.
1/4%, and s.w. 1/4% of s.e. 1/4 sec. 2, T. 6 S., R. 8 W., where the
following species of fossils have been collected.

W 616

East of the Okaw River and south of Plum creek, only the
middle and upper beds of the Okaw formation are exposed. In the
eastern part of the city of Evansville a number of sink holes are
present, in some of which the limestone is exposed, and in one
quarry has been opened to furnish rock for local use. The rock
taken out is a white oolite, probably the same bed as that exposed
south of Marigold, and the following species of fossils have been
identified from it.

W 626
Northeast of Evansville the Okaw formation is exposed in

all of the tributaries of the Okaw river and Plum creek from the
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south, between that town and Preston, although east of section 18,
T. 5 Sey Ro 8 W., formations younger than the Okaw are exposed in
the upper portions of the valleys. The uppermost member of the
Okaw formation, consisting of a greater proportion of shales than
are present in the beds below, with thin, bryozoan covered limestone
layers, some of which contain black, rounded, probably phosphatic,
pebble-like inciusions, besides some foreign pebbles, and many fish
teeth, are especially well developed in some of the tributaries of
Plum creek west of Preston. One of the best of these localities is
situated about one mile west of Preston, in the southern part of
s.e. /% sec. 9, T. 5 S., R. 7 W., where the following species of
fossils have been collected.

W 619

Some of the arenaceous beds which are present in this
uppermost member of the Okaw formation, are poorly exposed in the
upper part of the small valley crossing the eastern part of s.w.
1/4, sec. 18, T. 5 S.y R. 7 W.

South of Evansville the limestone members of the Okaw
formation are exposed at intervals in most of the tributaries of
the Okaw river, but the country is so deeply drift covered that
there are few if any outcrops exposing any great thickness of strata.
The sink hole topography developed in places indicates the presence
of limestone beneath the drift mantle, but actual rock outcrops are
present in but few of the depressions. In the valley of Butter
creek the Okaw formation extends eastward to within one-half mile
of Walsh, and in some of the tributaries there are good exposures
of the upper, shaly member of the formation, although the bed of
the main stream is filled with alluvium for most of its length.
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One of the best of these upper Okaw exposures in the basin of Butter
creek is about two miles southeast of Evansville, in the bank of a
tributary from the northwest, in the s.w. 1/% of n.w. 1/4, sec. 29,
T. 5 Sey R 7 W., where the following species of fossils have been
collected.

In the valley of Nine-mile creek the Okaw formation extends
eastward into section 2, T. 6 S., R. 7 W., but here, as in Butter
creek, the exposures are confined chiefly to the tributary valleys,
the main valley being largely filled with alluvium. The outcropping
strata are mostly confined to the upper, shaly member of the for-
mation, although at a number of localities some of the more massive
limestones beneath the shaly beds are exposed. In the s.w. 1/4% of
s.w. 1/% sec. 33, T« 5 S.y R. 7 W., the upper shaly member is well
exposed, and the following species of fossils have been collected.

W 618

Among the best exposures in the Nine-mile basin, are those
in two tributaries from the south which cross the s.e. 1/4 sec.

4, To 6 Sey R« 7 Wo In the lower part of these valleys massive
beds of Okaw limestone are well exposed which are succeeded by a
series of about 40 feet of shales, thin limestones, and arenaceous
beds. A similar section is exposed in a tributary crossing the
southern half of sec. 3, T. 6 S., R. 7 W.

In Little Nine-mile creek a finger-like extension of the
Okaw formation reaches to the n.w. 1/% sec. 16, T. 6 S., R. 7 W.

The exposures are confined to the last mile of the distance, and are
limited to the uppermost member of the formation, being shales,
sandstone and limestone.

South from the junction of Nine-mile creek with the Okaw
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river the drift cover is thick, but the Okaw formation is exposed
in smell outecrops at numerous points, and in a few localities the
outcrops are somewhat extensive. In the Okaw river bluff beside
the Illinois Southern railroad track, about three-fourths of a mile
above Collins (Missouri Junction), a limestone member of the formation
has been quarried, and at this locality the following fossils
fauna has been collected.
W 614

A few rods above the station at Collins there are other
limestone outcrops, but they are much less extensive than at the
quarry further north. One mile west of Ellis Grove, in s.w. 1/4
of n.w. 1/% sec. 18, T. 6 S., R. 7 W., and in the s.w. 1/4% of
n.e. 1/4 sec. 13, T. 6 S., R. 8 W., the limestones Just below the
upper shaly member of the Okaw formation are almost continuously
exposed for a distance of about one-third of a mile in the bed of a
stream tributary to the Okaw river, but beyond these outcrops the
entire valley is filled with drift and alluvium to its mouth. There
are numerous good exposures in Moccasin hollow, heading in s.w.
1/4, sec. 18, T, 6 S., R. 7 W., and about one-half mile from the
mouth of the valley the white oolite beds near the middle of the
formation are well exposed and have afforded the following species
of fossils.,

W 615

South of Ellis Grove the upper limit of the Okaw formation
must extend nearly to the southern limits of the village, but the
deep covering of drift obscures all the underlying hard rocks.
Lower down in the valley, however, which originates in the south

edge of the town, and in its tributaries, there are good exposures
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of some of the limestone members of the Okaw, at intervals all the
way to its mouth just above Reiley Lake. In the valley whose mouth
is at the lower edge of Reiley Lake, at a point about one-half mile
from the river bluffs, there is a series of good exposures which
include a part of the uppermost shaly and arenaceous member of the
Okaw formation and also some of the more massive limestones beneath
these beds.

From Reiley Lake southeastward along the Mississippi River
bluffs, the Okaw formation is limited to a narrow band in the lower
portion of the bluffs,:th:caxﬁnsgr;}R%rféﬁg?\;?e ;3}‘ ;l';ce ?‘h;;%’a’%}gﬁ‘sgg':‘ L1t
alternation of shaly beds with more massive limestones, the face
of the bluff is a steep slope almost wholly talus covered, and
grown up with underbrush. There are at intervals, limestone out-
crops in the bluffs, but the best exposures are met with in the
ravines, some of which are almost continuous rock outecrops from the
mouth to near the head.

A little above Fort Gage one of the limestone members of
the Okaw formation outcrops for a distance of nearly one-half mile,
in the bank of the Mississippi River. Opposite the railroad
station at the same place, the bluff has been cleared of underbrush,
and a limestone ledge is exposed at an elevation of 100 feet above
the railroad track, where the following fauna has been collected.

W 211

Pentremites cf. elegans Lyon.

Archimedes swallovanus Hall.

Lyropora subquadrans Hall.

Septopora subguadrans Ulrich.
W 211 Diaphragmus elegans (Norwood and Pratten.)
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Camarophoria explanata (McChesney.)
Spiriferina spinosa (Norwood and Pratten.)
Spirifer increbescens Hall. var.
Reticularia setigera (Hall.)
Eumetria vera Hall.
Composita trinuclea (Hall.)
Holopea ? sp.
Griffithides sp.

A little above the last mentioned ledge, at an elevation
of 120 feet above the railroad track, is another and more extensively
outcropping ledge, which is abundantly fossiliferous in places,
and has furnished the following species.

Zaphrentis sp.
W 212 A Amplexus spe.
Pentremites pyriformis Say.

Stenopora sp.

Fenestella (fragments)

Polvpora sp.
Orbiculoidea sp.

Productus ovatus Hall.

Diaphragmus elegans (Norwood and Pratten.)

Camarophoria explanata (McChesney.)
Dielasma shumardana (Miller)

Girtyella indianensis (Girty.)
Spirifer increbescens Hall, var.

Se. leidyi Norwood and Pratten.
Reticularia setigera (Hall.)

Eumetria vera Hall.
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E. verneuiliana Hall.
Cliothyridina sublamellosa (Hall.)
Composita trinuclea (Hall.)
Edmondia sp.

Parallelcedon sp.

Myalina sp.

Aviculopecten sp.

A. Sp.

Mourlonia sp.

Bellerophon sp.

Orthonychia chesterense Meek and Worthen.
0. Sp.

Platyceras sp.

Platyostoma ? sp.
Griffithides sp.

These fossiliferous ledges at Fort Gage must occupy a
position 100 or more feet above the white oolite member of the
formation, and are probably near the top of the massive limestone
beds lying just beneath the upper, shaly and arenaceous member of
the formation. In the several branches of the valley whose mouth
is just below Fort Gage there are thick drift deposits, but the
hard rocks do outcrop at intervals, and the Okaw formation occurs
for a distance of one mile back from the bluffs.

At a locality about one mile below Fort Gage an attempt
to open a quarry was made by the Illinois Southern Railroad at the
time of 1its construction, but the rock proved to be too shaly for
practical purposes. The beds excavated were in the uppermost, shaly

member of the Okaw formation, and the following species of fossils
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have been collected from this locality.

In one of the short ravines about half way between Fort
Gage and Menard, the following succession of beds is exposed.
15. Sandstone, fine-grained, cross-bedded, ripple-

marked, yellow or light-brown in color, becom-

ing somewhat more Shaly above...................47 feet

T, HO OXDOBUROS s secpssnsssssecnsinssisnssssisssssaelly 9
Palestine-Menard contact.

13. Limestone, compact, in beds a foot or less in
thickness, and including some more or less irreg-
ular, concretionary masses of Cheérte.cececcscscesst9 "

12, Talus coveredessscsccsnsssssnsssssssssesssssvenselS. W

Menard-Okaw contact.
11. Limestone, fossiliferouScecceccccccccccscccccces 5 M
Zaphrentis spinulosa Edwards and Haime.

Productus ovatus Hall.

W 212 B Diaphragmus elegans (Norwood and Pratten.)
Camarophoria explanata (McChesney.)
Dielasma sp.

Bellerophon sp.
Griffithides cf. granulosa Wetherby.
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10. NO EXDOSUTESesessssosssassssssessssssccnsssscssssti foot
9. Limestone, £055111feroUSceccssccassescosscscsccce U 7
Leptodictya tubularis n. sp.

Productus ovatus Hall.

W 213
Diaphragmus elegans (Norwood and Pratten.)

Camarophoria explanata (McChesney.)
Girtyella breyilobata (Swallow)

Spiriferina spinosa (Norwood and Pratten.)
Eumetria vera (Hall.)
8. Shale, lower portion talus coveredeecccececececesl? "
7. Limestone ledges, the several beds more or less
fossiliferous, with one ledge forming a waterfall
near the middle of the member. Collections
of fossils secured from the top, from 10 feet
below the top, and from the bottom of the
MEMDOT e s cessssssesossssssssssiosssnsnrsnsrivenssssiid
W 214
251
216
6. Limestone, thin-bedded with calcareous shales... 7 "
e BHAYE e somreln wouhin o alain ST s S w5 aln w00 0 m0 ws s e e s D
4, Limestone 1edgeSeecccceccccccoccscscscassscscaas 5 M
3. Talus covered, with No exXposuUresS.ccccccccecseceee3d "
27 Blmestone 1odRe. s uessis’s s et iionsbnsensienseme L
l. Talus covered, with no exposures to the level of
the Iron Mountain Railroad tracK.ecececescccecceceelO "
In this section beds No. 1 to 11, a total thickness of
175 feet are undoubtedly Okaw, and the talus covered No. 12 may
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also be a member of that formation, although it is more likely to
be the base of the formation above. Beds No. 8, 9, 10, 11, and
perhaps 12, constitute the upper, shaly member of the formation,
while the more continuous limestone outcrops below constitute the
more massive limestone member next below. All the beds of the section
belong above the white, oolitic limestone member of the formation
which is exposed further north. Bed No. 13 in the section is the
Menard limestone, ahd 14 and 15 are probably the Palestine sandstone,
although the section may extend up into the Pennsylvanian.
Another excellent section through the upper half of the
Okaw formation, is exposed in the ravine whose mouth is near the
middle of the north line of see. 15, T. 7 S., R. 7 W., one and
one-half miles above the Southern Illinois Penetentiary at Menard.
The succession of beds exposed is as follows.
7. Shale, poorly exposed in the bank of the creek.. ? feet
6. Limestone, variable in lithologic character but
dominantly bluish-gray in color, and dense in
texture, for the most part in layers one foot,
more or less in thickness, separated by shaly
partings and with hummocky bedding planes.
Twenty feet above the base of the ledge some
beds are somewhat crystalline and crinoidal, and
some loose slabs occur which are covered with
delicate echinoid spines and some plates.
Other slabs exhibit many fossil gastropods in
section. Cherty layers are present, and some
layers without chert are apparently siliceous.

Fossils collected from the lower 15 to 20

feetﬂti.0.0..............0..0....0......0000000055 H
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Menard-Okaw contact.
5. Shale, argillaceous, bluish-black in color,
without fossils in lower part, the upper six
to eight feet becoming more calcareous and with
SOME £OSSI1SeecsccscssscccsosscssssssssassacesestO feoOt
4. Limestone, surface of ledge with imbedded black,
phosphatic ? pebbles.
3. Limestone, thin-bedded, variable in lithologic
character, but more or less crystalline, with
at least one cherty band, the upper beds
almost shaly, with numerous bryozoanssec.ececeeeess 8 "
2. Shale, with minor limestone layers, exposed at
intervals but much talus coveredeccsceccsscsseests U
1., Limestone, crystalline, light colored, gray to
white, in thick ledges without shaly partings...60 "
In this section the lower 153 feet constitute the upper
portion of the Okaw formation. The highest beds of the formation
here exposed, include some 90 feet of strata which are dominantly
shaly with some subordinate limestone bands, too much talus covered
in this section to allow a detailed section to be made, but the
same interval is well exposed in the newer quarry at the Southern
Illinois Penetentiary at Menard. The thick limestone member at the
base is the same bed as the more massive limestone mentioned in
earlier sections, and is well exposed in the prison yard at Menard.
It is the most massive and thickest limestone member in the Okaw
formation and has its greatest development in the neighborhood of
Chester.

The section exposed in the newer quarry at Menard, outside
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the prison yard, is as follows.

13. Limestone, conglomeratic, blue-gray to brown,
irregularly thin bedded and more or less cross-
bedded, crystalline in texture, with many more
or less fragmentary fish teeth. The included
pebbles are most abundant at the base, they
are mostly dark, irregularly rounded, smooth,
phosphatic ? nodules, with some bits of shale
and other material. Fossils collected at the
base and at the tOPecsccccccsccccecssscccssacsss 6 feet

Fauna from base of bed.
Crinoid stems.
Fenestella sp.

W 192 Lingula sp.

Diaphragmus elegans (Norwood and Pratten.)
Spirifer increbescens Hall, var.
Conularia chesterensis Worthen ?
Fish teeth, fragmentary, abundant

Fauna from top of bed.

W 193
12, Shale, calcareous, fossiliferouSccececcccccccccesld "

Meekopora clausa Ulrich.

Stenopora tuberculata (Prout.)

Fenestella serratula Ulrich.
Archimedes laxus Hall.
Palypora cestriensis Ulrich.

Septopora subquadrans Ulrich.
Orthotetes kaskaskiensis (McChesney.)
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Spirifer increbescens Hall, var.
Composita trinuclea (Hall.)
11. Limestone, hard, blue, mostly compact with
conchoidal fracture, rather thin bedded
with shaly SeamSecccccceccccsascssssssssssssssssl2 feet
Productus ovatus Hall.
Diaphragmus elegans (Norwood and Pratten.)
Composita sp.
Pelecypod (undetermined)
10, Shale, yellowish when weathered, blue when fresh,
with a thin limestone band O to 4 inches thick
about the middle. Above the limestone band
NUMErous bry0ZO8NSeecceccceccccsoccsccscsccsccssce 5 "
W 189
9. Limestone, thin-bedded with bands of shaleseceses 7 "
8. Sandstone, fine-grained, light-yellow in color,
more or less cross-bedded, with some fragments
of plant remains. Varying in thickness from O
in south part of quarry to 14 feet at the north
end.
7. Sandstone, thin-bedded and arenaceous shales.... 6 "
6. Shale, blue, 8rgillaceoUScesccscccocssssssscsses 4&

5. Limestone............l'..l.‘.'l..'.............. 1% L

Shale, partly covered..................O....0... 3 "

Limestone....'.‘........l........‘.’..‘l“.’l... 1 "

[ ] Shale...........O..l...'..................‘..... 1 i

1. Limestone, only the upper surface exposed, at

level of floor in engine room. This is bed No. 1
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in the last section deseribed, and is contin-
uous with the ledge quarried in the prison yard.
The limestone bed No. 1, in this section, is the same as
bed No. 1 in the section last described, and is continuous with
the ledge quarried in the prison yard. The exposed face of the
quarry about 50 feet high, constitutes the upper, shaly member
of the Okaw formation, and it is exposed in greater detail at this
locality than anywhere else in the region studied. The section as
described was made at the time when the quarry was first opened, but
since that time the excavation has been carried back into the bluff
where the beds have not been subjected to the weathering exhibited
on the surface, and the beds do not appear to be so different in
character as in the earlier stages in the development of the quarry.
In both of the valleys leading back from the prison yard
at Menard, the Okaw formation is exposed at intervals for over
one-half mile from the river bluffs. Above the south gate at the
penetentiary another detailed section has been studied, the follow-
ing succession of beds being recognized.
1ll. Shale, yellowish in color, more or less fissile
with a few harder bands an inch or more in
thickneSSeecssssacessesssssessasnsrsccnsnnssssssle foet 6 in.
Fauna W 196 (basal part)
Pterotocrinus cf. depressus Lyon and Casseday.

Hydreionocrinus sp. (spine plates of ventral sack).

Agassizocrinus dactyliformis Roemer (?), (base).

Stenopora tuberculata (Prout).

Fenestella serratula Ulrich.

Archimedes terebriformis Ulrich.
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A. distans Ulrich
A. swallovanus Hall.

Spirifer increbescens Hall, var.
Composita subquadrata (Hall).

10. Limestone.l....‘..........Q.....O....00000000003 feet 6 1n.

9' Shale.............'....0....0'0................3 g

Fauna W 197.
Polypora approximata Ulrich.
Lyropora guincuncialis Hall (?)
Fenestella serratula Ulrich (%)
Archimedes terebriformis Ulrich.
A. distans Ulrich.
A. Sublaxus Ulrich.
Diaphragmus elegans (Norwood and Pratten).
Spirifer increbescens Hall var.
Reticularia setigera (Hall).
Cliothyridina sublamellosa (Hall).
o cf. hirsuta (Hall).

Compesita trinuclea (Hall).
8. Limestone, in several thin bedSc.eceececececsessl foot 6 in.
Fauna W 198.

Productus ovatus Hall.

Diaphragmus elegans (Norwood and Pratten).
Spirifer leidyi Norwood and Pratten
Reticularia setigera (Hall).

Eumetria vera (Hall).

Cliothyridina ef. hirsuta (Hall).
7. Limestone, one so0lid ledgeeececccccceccccccececes2 feet

6. Shale, a parting of buff-colored, apparently
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magnesian materialecsccccccsceccccsccccccscnces 6 in.
5. Limestone, in several beds, thinner below, be-
coming thicker-bedded aboveeceescsccscecscscsssss? feet
4, Shale with limestone, abundantly fossiliferous.l foot 6 "
Fauna W 195
Zaphrentis spinulosa Edwards and Haime.
Pterotocrinus depressus Lyon and Casseday.

Bs acutus Wetherby.
P. bifurcatus Wetherby.

Agassizocrinus dactyliformis Roemer (?) (bases).
Pentremites sulcatus Roemer.

Spirorbis sp.

Stenopora rudis Ulrich.

Lyropora subguadrans Hall.

Archimedes terebriformis Ulrich.

A. - distans. Ulrich.
A. communis Ulrich.
A. compactus Ulrich.

Dichytrypa n.spe.
Spirifer increbescens Hall, var.

Spiriferina transversa (McChesney).

Reticularia setigera (Hall).

Eumetria vera (Hall).
Cliothyridina sublemellosa (Hall).
Composita trinuolea (Hall).
Fish teeth (Cochleodonts).
3¢ Limeston@.ceeccecccsscoscesscsccsssscscscccceecssl feet 6 "

2. Shale, yellow, gritty, with many fossilS.ececss 6 "
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Fauna W 19%
Eupachyerinus sp.
Agassizoerinus dactyliformis Roemer (?), (bases).
Pentremites tulipaformis Hambach.
P turbinatus Hambach.
Archipedes swallovanus Hall.
A. meekanus Hall.
Diaphragmus elegans (Norwood and Pratten).
Reticularia setigera (Hall).
Eumetria vera (Hall).
Composita trinuclea (Hal 1).
1. Limestone, massive, quarry beds in prison
VAT Aic's o si0/a.sis 600 o sia o slon meisinaines siunis snmesEXpoOsSed 37 feetibyin,
In this section bed No. 1 is the top of the massive lime-
stone beneath the upper shaly member of the formation, but the thirty-
six feet of beds, Nos. 2 to 11, does not include the whole of the
upper member, its upper portion being covered with talus.
Between Menard and Chester the higher beds of the Okaw
are well exposed in a short ravine, for the distance of about
four-fifths of a mile back from the river, and just south of the
mouth ¢f this ravine there 1s a good exposure of sandstone which
belongs near the base of the upper member of the formation. 1In
the ravine situated in the eastern portion of the c¢ity of Chester,
whose mouth is a little below the Iron Mountain Railroad station,
there are other good exposures extending back for one-half mile from
the river bank.
In the ravine just below Cole®s Mills, in the lower part

of the city of Chester, a massive limestone, the continuation of
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the quarry ledge in the prison yard at Menard, extends to an ele-
vation of about 23 feet above the Iron Mountain railroad tracks.
This bed is followed by the upper shaly member of the formation,
which is more arenaceous in this section than in any of those
further north, so far as they have been examined. Between this
section and the mouth of Marys River the upper portion of the Okaw
formation is exposed in most of the short ravines intersecting the
bluffs, but the more conspicuous rock outcrops in the bluffs between
these two points are of a higher formation, the Menard limestone.
The last exposure of the Okaw, below Chester, outcrops in the west
bank of Marys River just above the water level, above the bridge
crossing the river near its mouth. The beds exposed here are shales
end limestones belonging near the very top of the formation, and
from them the following species of fossils have been collected.
W 632

Aside from these exposures of the Okaw formation along
the Mississippi river bluffs, the top of the formation outcrops in
the banks of one of the tributaries of Gravel creek from the south,
about two miles north of Chester, The formation also occupies,
without doubt, the bottom of the valley of Gravel creek for the
distance of a mile or more, in sections 1 and 22%?, T. 7 S., R.
7 W., although all the hard rocks are buried beneath the alluvium.
The outcrops are situated along the stream which crosses the north
half of section 12, in a northeasterly direction, and consists of
shales with some thin limestone bands, and from some beds near the
top of the outcrop the following species of fossils have been
collected.

(*blurred in copy)
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W 641

At the mouth of the short tributary to Gravel creek, next
west of the one last mentioned, there 1s a small outcrop of sandstone
which is without doubt a bed in the uppermost shaly and arenaceous
member of the Okaw.

Thickness. At no locality in the entire area which has
come under observation, is there any exposure which includes the
entire thickness of the Okaw limestone. The total thickness of
the formation, therefore, has to be determined through the piecing
together of a number of different sections. The lower portion
of the formation, from its contact with the Ruma formation upwerd,
is exposed in a number of localities along the eastern border of
the outcrop, especially in the Mississippi river bluffs, and one
of the best of such sections is that about half way between Modoc
and Roots, which is described on page o+ In this section the top
of the oolitic limestone member of the formation is essentially 77
feet above the Okaw-Ruma contact. Elsewhere in the same general
portion of the area mapped, the position of the oolite bed seems
to occupy approximately the same position, but nowhere else has so
satisfactory a measured section been observed. It seems safe to
consider that the thickness of the Okaw from the base of the for-
mation to the top of the ocolite member is in round numbers 75 feet.

In Moccasin hollow, nearly two miles below Roots, the same
oolite member is exposed at an elevation of from 20 to 40 feet
above the level of the Mississippil bottom, and at Fort Gage the dip
of the strata has doubtless carried it to near or somewhat below
the level of the river bank. The fossiliferous ledges in the bluff
back of Fort Gage station occupy a position as high as 120 feet
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above the railroad track, and the elevation above the oolite must
be at least as great. The position of the highest of the ledges
at Fort Gage must be near the summit of the massive limestone member
which continues along the bluff down the river, and is so well
exposed in the prison yard at Menard, and the interval between the
top of the oolite and the top of the upper limestone member may
be assumed to be approximately 125 feet.

The thickness of the upper, shaly and locally arenaceous
member of the formation is shown at a number of loczlities in the
vicinity of Chester. In the section described on page s exposed
in a short ravine between Fort Gage and Menard, beds Nos. 8 to 11,
with a total thickness of 65 feet, certainly belong above the messive
limestone member. In the section exposed in the ravine one and one-
half miles above Menard, described on page , beds Nos. 2 to 5
constitute this part of the formation with a thickness of 93 feet.
In the newer quarry in the bluffs just above the prison yard at
Menard, described on page , beds Nos. 2 to 13, with a thickness
of 64 feet constitute this upper member, but in the section there
may be & considerable thickness of shale, similar to bed No. 5
of the last section, which is not exposed.. Certainly the top of
bed No. 13 of the quarry section with its pebbles, phosphatic nodules
and fish teeth, must be the equivalent of bed No. 4 in the ravine
section. In the section at the south gate of the prison yard, 35
feet of beds above the massive limestone quarry ledge, are exposed,
but still above these exposures there is an interval of 74 feet,
talus covered for the most part, before any characteristic Menard
limestone beds are exposed. It is by no means certain that these

Menard limestone exposures occur at the bottom of that formation,
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but there must be a considerable portion of the upper member of
the Okaw which is hidden, and its total thickness 1s doubtless
essentially the same as in the other sections mentioned. The var-
iations in these recorded thicknesses of the upper Okaw member, are
from 64 to 93 feet, and a fair estimate of its average thickness
may be assumed to be about 75 feet, and this corresponds in general
with the topographic interval commonly occupied by the shaly and
arenaceous beds in other portions of the region studied.

Combining these several thicknesses, the total thickness
of the Okaw formation must be about 275 feet, and its meximum thickness
may be even greater, perhaps as much as 300 feet. On the other
hand there 1is some reason to believe that in some portions of the
area which has been mapped, the thickness of the Okaw is not so
great as indicated in these bluff sections which have been cited,
and that a minimum thickness of 200 feet or perhaps less, may be
present in some places.

The position of the Okaw oolite bed at Evansville is such
as to suggest that the interval above it is considerably less than
1s indicated in the Mississippl River bluff sections below the mouth
of the Okaw river, and it 1is possible that the formation does not
maintain a uniform thickness throughout the entire area. The upper
shaly member of the formation, however, is present wherever obser-
vations have been made, and if there is any great difference in
thickness it would seem to be associated with the series of beds
between the top of the oolite and the base of the upper shaly member.
The situation is such as to suggest the possibility that the Okaw
should perhaps be divided into two separate formations, separated

by an unconformity due to an erosion interval during which the
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upper portion of the lower division was removed in a portion of the
area studied, before the upper division, represented by the upper
shaly member of the formation as here described, was deposited.
Another feature suggestive of such an unconformity, is the variable
nature of the sandstone beds which are commonly present near the
base of the uppermost member. The establishment of the suspicion
in regard to the constitution of the Okaw formation, expressed
above, has not been possible because of the thick covering of

drift by which the hard rocks are partially or wholly hidden in

Monroe and Rendolph counties.
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MENARD LIMESTONE

The Menardl limestone succeeds the Okaw with apparent

1
Weller, Trans. Ill. Acad. Sci., vol. 6, p.128 (1915); also,

I11l, State Geol. Surv., Monog. I., p. 28 (191k).

conformity. The formation consists largely of limestone, but, as
in the Okaw there are intercalated shale beds. The shale beds,
however, are less conspicuous than those in the subjacent formationm,
and rarely, if ever, do they exceed five to ten feet in thickness.
The individual beds of the Menard limestone are comparatively thin,
in most cases being less than one foot. The bedding planes between
them are commonly more or less undulatory or hummocky, and the
beds themselves are commonly separated by thin, shaly partings.

The lithologic character of most of the limestone beds
in the Menard formation, is in sharp contrast with the limestone
members of the Okaw. In the earlier formation the limestones are
nearly all more or less crystalline in texture, some of them are
oolitic, chert inclusions are commonly absent, and they vary in
coler from light gray to nearly white. The Menard limestone, on the
other hand, are commonly gray or bluish gray in color, finely
granular, dense or compact in texture, no oolitic beds have been
observed, and a small amount of chert in thin, more or less irregular
and discontinuous bands, is commonly present at most horizons,
and some beds in which no chert is present are apparently some-
what siliceous. Some of the denser beds are almost lithographic
in texture, and such beds break with a conchoidal fracture. Some

beds, apparently containing a larger amount of argillaceous matter
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than common, exhibit a distinctly earthy lustre on fractured
surfaces. Locally, near the summit of the formation in the region
about Chester, and perhaps elsewhere, a coarsely crystalline ledge
occurs, filled with broken fragments of crinoid stems, which closely
resembles some of the more crystalline beds of the Okaw forma-

tion, but it is limited in thickness and its association with the
other Menard beds will serve to distinguish it from any of the Okaw
beds.

Areal distribution and description. In the northern
portion of the area which has been mapped, the Menard limestone is
completely covered by the Pennsylvanian formations, if it is present.
The northernmost outerops occur along Plum creek, north of walsh
station on the Illinois Southern railroad. Excellent exposures of
the typical expression of the formation occur in the bed and banks
of this stream, in s.w. 1/4+ of sec. 1, and s.e. 1/% of sec. 2,

T. 5 Sey R. 7 W., about two and one-half miles northeast of Walsh.
The formation is exposed towards the head of Butter creek, in the
north half of s.e. 1/4, sec. 22, T. 5 N., R. 7 W., a little over
one-half mile southwest of Walsh. The valley of Butter creek,

except near its head, has been cut through the Menard into the Okaw
formation, but towards the heads of some of its tributaries, outernops
of the Menard are exposed, and similarly, towards the heads of some
of the tributaries flowing north into Plum creek and into the Okaw
river, west of Preston to within a mile of Evansville, Menard
outcrops are east of Rocky branch, a tributary of Butter creek from
the northeast, the Menard limestone is well exposed at a large spring
in s.w. 1/% of n.w. /%, sec. 33, T. 5 S.y Re 7 W., where the following

species of fossils have been collected.
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W 612

The valley of Nine-mile creek, above the mouth of Butter
creek, has been cut through the Menard limestone into the upper
beds of the Okaw east to sec. 2, T. 6 S., Rs 7 W., but beyond this
point there are good Menard exposures in the bed and banks of the
, stream and its branches, at a number of localities. Some of the
tributaries alse, of this stream, which join it below the point
where the Okaw limestones are exposed in its bed, have good Menard
outcrops near their heads.

Little-Nine-mile creek 1is another stream which, like the
Nine-mile and Butter creeks, has eroded its valley through the.
Menard into the Okaw formation for a distance of nearly three miles
from its mouth, to a point in n.w. 1/%, sec. 16, T. 6 S., R. 7 W.
The tributaries of this stream, however, east and northeast of
Ellis Grove, have many good exposures of Menard limestone, beginning
a short distance above their junction with the main stream. 1In
the main stream also, above the point where the upper Okaw is
exposed, the Menard limestone is well exhibited at numerous points.

South from E11lis Grove the ﬁanard limestone occupies a
comparatively narrow belt east of the much broader Okaw belt, to
the Mississippi river bluffs, some cutcrops being present towards
the heads of most of the short tributaries to the Mississippi
river in this region, although the hard rocks in these valleys are
very generally much obscured by the deposits of glacial drift.
Beginning at a point'abont one and one-half miles below Fort Gage,
the Menard limestone outcrops occupy a narrow, simuous belt in the
upper part of the bluffs, which winds in and out arocund the heads
ef the short ravines, this condition continuing to the meuth of
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Marys river. In the section described on page s Which 1s exposed
in one df the short ravines about half way between Fort Gage and
Menard, bed No. 13, with an exposed thickness of 49 feet is the
Menard limestone, and a portien at least of the talus covered
slope below and perhaps also of that above, is doubtless unﬂerlain
by the same formation. In the section described on page s exposed
in a ravine about one and one-half miles above the prison at Menard,
bed No. 6, 55 feet in thickness, represents the Menard, and from
it the following species of fossils have been collected, all of them
coming from the lower third of the format;en.
W 210 W 627

Between Menard and Chester the formation outcrops in the
upper portion of the bluff, an especially good exposure being present
southeast of the hospital for criminal insane at Menard, the name
of the formation being sﬁggested'by the excellent exposure at this
point. 'In the ravine east of the City of Chester, the Menard
limestone is well exposed, and has been quarried at one point for
local use. The formation is exposed at frequent intervals in the
river bluffs between Chester and the mouth of Marys river, above
the talus slope and in the ravines which intersect the bluffs.
About one-half mile above the mouth of Marys river, in the point
of the bluff west of a short ravine, the limestone is exposed above
a talus slope of about 100 feet, and the following species of fossils
have been collected.

W 207

North of Chester there are extensive areas in the valleys
of Gravel creek and its tributaries, which are underlain by the
Menard limestone. The westernmost outerops of the formation in
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these valleys are in the s.e. 1/%, sec. 33, T. 6 S., R. 7 W., and
at a point near the middle of the north line of see. 16, T. 7 S.,
R. 7 W., both of these localities being less than one mile from the
outcrops of the same formation in the heads of the short valleys
to the west, which drain directly into the Mississippi river.
In these forks and tributaries of Gravel creek some of the most
extensive and most typical outcrops of the Menard limestone anywhere
present in the whole region, are exposed. One of the most note-
worthy of these exposures is in s.w. 1/%, sec. 35, T. 6 S., Re 7
W., where the north fork of Gravel creek has cut a channel with.
nearly vertical rock walls in the Menard limestone, for the distance
of a quarter of a mile. Near the upper end of this rock gorge there
are several feet of limestone which are more abundantly fossili-
ferous than any bed elsewhere observed in the Menard, and the
following species have been identified.

Productus ovatus Hall.

Diaphragmus elegans (Norwood and Pratten)

Spirifer inerebescens Hall.

Composita subquadrata (Hall.)

Eupetria sp.

Sulcatopinna sp.

Myalina augulata Meek and Worthen.

Schizodus chesterensis Meek and Worthen.

Aviculopecten sp.
lor sinunata McChesney.

A. clavata McChesney.
Dentalium sp.

Bellerophon sp.
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Euomphalus sp. *
KNaticopsis sp.
Conularia sp.
thoceras 2 sp.
Cyrtoceras ? sp.
Yestinautilus ? sp.

Phillipsia sp.'
Fish teeth

‘ : Other excellent exposures of the Mbnérd limestone are
present in s.w. 1/4, sec. 2, T. 7 S., R. 7 W., along the south

fork of Gravel creek and its tributaries. In nearly every tributary
of Gravel creek, from the Jﬁnction of the two forks in sec. 1,

T. 7 Sey Re 7 Wey, to the mouth of Little Marks river, the Menard
limestone is well exposed, and in many the outcrops are extensive.
The formation may everywhere be recognized in this region, by

its dense texture, its even bedding, and its blue-gray color.

In Tindall creek, a branch of Little Marys river with a
course parallel with Gravel creek and a little over a mile to the
north of it, the Menard limestone 1s exposed at numerous localities
in the bed and banks of the stream, and in its tributaries, from
the s.w. 1/%, sec. 25, T. 6 S., R. 7 W., to its mouth, although
the exposures in the bed of the stream in the last mile of its course
are wholly covered by alluvial deposits. The divide between
Gravel and Tindall creeks is for the most part occupied by strata
younger than the Menard limestone, but across a belt a little
over- ane-half mile wide at its narrowest point, extending northeast
from the n.e. 1/4, sec. 1, T. 7 S., R. 7 W., the Menard is the
formation underlying the surficial drift deposits, the presence
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of the limestone being indicated by the numerous sink-holes through-
out the belt.

In the valleys of Little Marys iiver, and in Gravel creek
below the junction‘et the two streams, the elevation of the upper
surface of the Menard limestone is not much above the flood plane,
but there are outcrops of the formation at a number of localities
in the mouths of some of the short tributaries. Such outerops
indicate that the formation continues northward in the valley of
Little Marys river, to a point in the s.w. 1/%, s.e. 1/4, sec. 21,
T. 6 S., R. 6 W., and southward in Gravel creek nearly to its mouth.

The valley of Marys river, three miles below Chester, it
filled with alluvium for a distance of three miles from its mouth,
but the Menard limestone is expesed in the bank of the stream at
a locality in the n.e. 1/ of s.e. 1/, sec. 22, T. 7 S., R. 6 W.,
and a quarter of a mile further up the stream there are exposures
of the overlying Palestine sandstone. In the bed of the branch of
Marys river from the nerthwest, rising in n.w. 1/4% of s.e. 1l/h,
sec. 13, T. 7 S., ﬁ. 7 We, in the northern portion of the city of
Chester, the outcrops of Menard limestone are present in s.e. 1/
of n.e. 1/4, sec. 18, T. 7 S., R. 6 W., and contimue at intervals
to a peint within one-half mile of its mouth. Throughout this
distance, however, the formation occupies only a narrow belt in
the bottom of the valley extending a short distance up the valleys
of the short tributaries, in many of which there are also goeod
exposures of the limestone. The short branch of Marys river flowing
southeast across the west half of sec 21, T. 7 S., R. 6 W., has
numerous outcrops of the Menard limestone to a point in n.w. /W%

of n.w. 1/% of the section. The valley of Patten branch whiech has
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several heads in the eastern part of Chester, 1s filled with
alluvium through the last mile of its course, but above this towards
the heads, the Menard limestone outcrops are abundant. In the
north branch, the first outcrops of the summit of the formation
occur near the middle of the south half of see. 18, T. 7 S., R.
7 W.3 in the middle branch they are in s.e. 1/4 of n.e. 1/4, sec.
19, and in the scuth branch in n.w. 1/% of s.e. 1/4 of the same section
19, To 7 Sey Re 7 We In the shorter tributaries also, both from
the west and from the east there are a few outcrops, mest of which
are near the top of the formation, only a short distance below
the contact with the Palestine sandstone.

Below the mocuth of Marys river, to Rockwood, the Menard
1s the lowest exposed limestone in the Mississippi river bluffs,
although for some distance below the mouth of this stream the
uppermost ekaﬁ beds may be present beneath the talus covering. The
formation 1s exposed at a number of points in the north half of
sec, 33, Te 7 Sey Re 6 W., in the short valley which intersects
the Mississippl bluffs a half mile below the mouth of Marys river.
In the face of the bluff 5elew the mouth of the valley last men-
tioned, the Menard limestone 1s exposed almost continueusly, its
upper surface dropping to a lower and lower elevation down stream.
In the short ravine whose mouth is situated in s.e. 1/4 of n.w.
1/%, sec. 3, T. 8 S., R. 6 W., the elevation of the top of the
Menard limestone is approximately 45 feet above the Iren Mountain
railroad tracks. In another short ravine a little over one-half
mile beyond the one last mentioned, in n.w. 1/% of s.w. 1/%, sec.
2y T« 8 Sy Re 6 W,, the summit of the formation rises only about
16 feet above the same railroad track. In the first one of these
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two ravines, a one foot shale bed, 35 feet beneath the top of the
formation, contains a number of fossils, among which Pentremites is
a common farm, the entire fauna of the bed being as follows.
W 637
Thickness. In every section which has been examined,
where the'entire thickness of the Menard limestone is present,
some portion of the formation has been covered with talus, so that
the exact contacts with the subjacent and superjacent formations
have been rarely observed. The thickness of the formation, therefore,
has to be, in a measure, estimated, but these estimgtas can be made
with a high degree of accuracy because of the nnhorous localities
vhere the lower and upper boundaries of the formation can be approx-
imately determined. Throughout the area underlain by the formationm,
the interval between outcrops of the Okaw formation and the Pal-
estine sandstone, vary between 60 and 80 feet, and the assumption
of 70 feet as the average thickness of the formation cannot be far
from the truth.
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PALESTINE SANDSTORE

In a paper entitled "Explanations of the Geological
Map of Missouri, and a Section of its Rocks," published by Swallow
in 18581 the sandstone éxposed in the upper part of the Mississippi

T ,
Proc. Amer. Ass. Adv. Sei., vol xi, pt. 2, p. 5.

river bluffs at Chester, was described as the "Chester Sandstone."
The original description of the formation is as follows:- "65 feet
of a heavy bedded, irregularly stratified, brownish sandstone.

It is made up of round and angular pellucid particles, having the
interstices filled with a fine, opaque, brown substance, which 1s
often replaced by oxides of iron and manganese."” This formation,
as defined by Swallow, is clearly that sandstone which has been
extensively quarried for building purposes in the environs of
Chester, and which has furnished the material for the buildings

of the Southern Illinois Penetentiary, at Menard. This application
of the name Chester to this sandstone was the earliest usage of the
name for a geological formation, and if the law of priority were
strictly adhered to, the name would be restricted teo this sandstone
formation. The use of Chester group, however, has become so fiimly
fixed in our literature, that it seems unwise to drep it at this
time, and consequently a new name has been proposed for the sand-
stone in question, from Palestine township in Randolph County,

where it 1is well exposed.2

5
Wéller, Trans. Ill. Acad. Scj.o, VOIO 6’ Pe 128 (191‘*); also I11l.

State Geol. Surv., Monog. 1, p. 29 (1914).
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The Palestine sandstone is somewhat variable in its
1ithologic characters, being massive and thick-bedded in some
places, where it has been used in a number of localities for a
quarry stone. Elsewhere it is thin-bedded and ripplemarked, and
locally it is somewhat shaly, and may be represented in part by
argillaceous shales. Generally the sandstone 1is porous énd not
firmly cemented, but in some of the observed localities it has
been very firmly cemented by calcium carbonate to form an arenacecus
limestone, and in such localities the beds give forth a metallic
ring when struck with a hammer. The rock is for the most part light
yellow-brown in color, some beds are locally more ferruginous than
usual, and the harder, metallic beds Just hentiened, are commonly
of a darker brown color. Locally the sandstone is consplcuocusly
marked by dark brown specks, the sandstone is uniformly fine-
grained, and nowhere has it beoﬁ observed to be notably conglomeratic,
although a few shale pebbles are included in it at some points, which
may weather out and leave rounded cavities.

In those portions of the region which has been mapped,
where thé Pennsylvanian sandstones lie in contact with the Palestine,
it 1is difficult to differentiate between the two formations in many
localities especially where the hard rock formations are thickly
d2ift covered, and where the onﬁerops are few. In general, however,
the Pennsylvanian sandstones ére much cearser grained and more
ferruginous, and in some portiens of the region the basal beds are
conglomeratic. With these characteristies in mind it has been
possible to draw the line between the two tormaﬁians with a fair
degree of certainty; although its position has been arbitrarily
located in part. Where the superjacent Clere limestone of the
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Chester group, is present, there 1is no difficulty in fixing the
upper limit of the Palestine sandstone somewhat closely.

Areal distribution and description. The northernmost
outcrops of the Palestine sandstone are about six miles southwest
of Evansville, seuth of Nine-mile creek and east of Robinson creek.
In the n.w. /% of n.w. 1/%, sec. 1, T. 6 S., R. 7 W., the for-
mation is represented by arenaceous shalesAanﬂ thin-bedded sand-
stones, lying nearly in éontact with the Menard limestone in the
bed of Nine-mile creek. These arenaceous beds are quite different
in character from the basal portion of the Pennsylvanian, which is
represented by a conglomerate bed at a distance of a little over
one-half mile in the bed of a brancﬁ of Nine-mile creek, just south
of the center of the same section. The formation 1s also exposed
in a short valley tributary to Nine-mile creek from the south,
in the n.e. 1/%, sec. 2, T. 6 S., R. 7.W., where the lithologic
characters are similar te those in the first locality mentioned.

It is quite possible that the formation may be present beneath

the drift for some distance north of Nine-mile creek, but there are
no outerops of any sort to indicate whether the Palestine or the
Pennsylvanian lies in contact with the Menard limestone in that
direction.

From the localities mentioned above, the Palestine eoccupies
a narrow belt.extending southwestward towards the Mississippi river
bluffs, but it 1s largely drift covered, which makes it difficult
to determine its upper limit. There are exposures of arenaceous
shales and sandstones in sec. 11, T. 6 S., R. 7 W., above the
Menard limestone, in the twoe valleys tributary to Nine-mile creek,
vhich are believed to belong to this formation. Other outcrops
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occur 1n the upper poftion of the valley of Rebinson creek in s.w.
/4 of s.w. /4, sec. 14, T. 6 S.y R. 7 We, and in a tributary of
the same creek from the southwest, in the eastern part of sec. 15.
The last exposures in this direction are towards the head of Little
Nine-mile creek, in s.e. 1/4, sec. 21, T. 6 S., R. 7 W.

South of the belt of Palestine sandstone just desecribed,
the Pennsylvanian sandstone overlap to the west and rest upon the
Menard limestone without any intervening Palestine sandstone, the
base of the Pennsylvanian being generally characterized in this
. portion of the area by conspicuous beds of conglomerate.

The area in which the Palestine sandstone is best devel-
oped lies northwest, north, northeast, and east of the eity of
Chester, throughout whiéh region the formation outecrops around
the heads of the ravines intersecting thg Mississippi river bluffs,
around the heads of Gravel and Tindall creeks=andciheir tributaries,
and in the sides of the valley of Little Marys river, and of Marys
river and its tributaries. The divides between these streams and
tributaries, except their wvery highest portions which are oeccupied
by a younger formation, are covered by  the Palestine sandstone except
for a small area between Gravel and Tindall creeks.

In all the important tributaries of Morrison branch
running southeast from the village of Palestine, especially in one
from the northeast in the western part of sec. 29, T. 6 S., R. 6
W., and in two tributaries from the northwest in sec. 30. In the
southernmost of the last two mentioned valleys, the sandstone is
very massive and the beds are continuously exposed for a half mile
or more, and in places are deeply undercut by the erosion of the

stream. These massive sandstones suggest the Pennsylvanian, but
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in the n.e. /% of s.w. 1/4 of the section, there is an cutcrop of
shales which contains 1mpérfect Chester fossils. In none of these
tributaries of Morrison branch has the Clore limestone been observed,
neither have any outcrops believed to be Pennsylvanian been noticed,
so that the line separating the Palestine from the Pennsylvanian
is somewhat arbitrarily placed, and the same méy be said for its
position all the way west to the headwaters of the north fork ef
Gravel creek.

In the valley of the tributary to Tindall ereek flowing
south through the east half of see. 29, T. 6 S., R. 6 W., the
Palestine sandstone is well exposed for a distance of over one-
half mile, beginning at a point in the n.w. 1/4 of n.e. 1/4, of
the section. Above this point the superficial Clore limestoné
is exposed, and below the sandstone outcrops, the Menard limestome.
Along all the tributaries of Little Marys river, both from the
east and the west, from the s.w. /% of sec. 21, T. 6 S., R. 6 W.,
to its junction with Gravel creek, the Palestine sandstone is well
exposed. In some of the tributaries the Menard limestone is
exposed near their mpuths, and in others the Clore limestone is
present above the sandstone. Good exposures of the sandstone are
present albng the Chester-Sparta road east of Little Marys river,

a mile and one-half southwest of Bremen. The valleys heading south
and southwest of Bremen, tributary to Gravel creek are largely filled
with glacial drift, but in all of them there are some outcrops of
the Palestine sandstone.

In the area lying between Little Marys river on the
east, Tindall creek on the north, and Gravel ereek on the south,

and extending west to within one-half mile of the line between ranges
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6 and 7 west, the Palestine sandstone underlies an isolated area
entirely surrounded by the Menard limestone. The sandstone is
exposed in the upper portion of most of the short valleys leading
from this upland to the streams mentioned, and in some of them
ocutcerops are numerous.

In most of the branches and tributaries of Tindall creek
west from the mouth of Morrison branch, the Palestine sandstone
is exposed above the Menard limestone, although in some of the
valleys the outcrops are few or even wanting altogether because
of the deep covering of glacial drift. In the valleys of the
branches and tributaries of Gravel creek, also, the Palestine sand-
stdne is exposed in many places above the Menard limestone which
is present in the beds of the streams throughout much of their
extent. In some of these valleys the drift covers all outerops,
in others the hard rock outcrops are present at long intervals, but
in a few the sandstone outecrops are well exposed. One of the
good exposures of the Palestine sandstone in this region, 1s on the
line between the n.w. 1/4 and the s.w. 1/4% of sec. 2, T. 7 S., R.
7 W., where the sandstone may be seen resting directly upon the
Menard limestone, being the best expeosure anywhere observed
exhibiting the actual contact of the two formations.

Towards the head of one small tributary to Gravel creek
from the south, in the n.w. 1/4 of s.w. 1/4, sec. 7, T. 7 Se, Re
6 W., about one mile morth of Chester, the Palestine sandstone is
well exposed, and a quarry with a face of 15 to 20 feet has been
opened to supply building stone in the city of Chester. From this
quarry east for a distance of nearly four miles the formation is more

or less well expesed in the several short tributaries te Gravel creek,
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the contact line between the Palestine and the Menard formations
being carried lower and lower in that direction, by reason of the
eastward dip of the strata, until it lies nearly at the level of
the flood plane of the creek. ' '

In the Mississippi river bluffs the Palestine sandstone
eutero§s~about half way between Fort Gage and Menard, in the heads
of some of the small ravines. in the section described on page |,
bed No. 15 represents this formation, and from this peint to Roeck-
wood the sandstone is present, although in meny places it is hidden |
by talus or loess deposits. North from the first outcrops mentioned
above, for a distance of about three miles, to the Palestine
sandstone belt southeast of Ellis Grove, the westward overlap of
the Pennsylvanian covers the Palestine, and comes into contact
with the Menard limestone.

In the section which has been described from one and one-
half miles above Menard, on page s the Paléstine sandstone 1is
not exposed, the ocuterop being hidden by the accumulations of
drift and loess. The formation is poorly exposed near the heads
of the ravines about three-fourths of a mile above Menard, and in
the northern one of the two ravines at whose mouth the prison is
located. In the head of the southern one of the two prison ravines,
there are better outcrops of the sandstone, and it is here, just
south of the cemetery, thatthe quarry was formerly situated from
vhich the rock for the prison buildings was secured, although the
quarry face is entirely hidden at the present time by the washing
down of the loess. In the several heads of the north branch of
the ravine just south of Chester, the Palestine sandstone is exposed
to some extent, and in this locality there was found almost the
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only fossil which has been observed in the formation, a fragment of
a Lepidondendron stem. In the heads of most of the short ravines
between Chester and the mouth of Marys river, the sandstenme is
exposed, but in some of them the outcrops are limited.

BEast of Chester the Palestine sandstone is exposed at many
peints in the upper portions of the valleys of the several branches
of Marys river, and in their short tributaries, above the outcrops
of Menard limestone which are commonly present towards their mouths.
An especially good exhibition of the formation is in the road
running down the hill east of the County Farm, a mile and one-half
east of Chester. |

South of Marys river the Palestine sandstone is exposed
in the valleys of most of the tributaries of that stream, and it
outcrops in the bed of the river itself in s.w. /4 of sec. 23,

Te 7 Sey R. 6 W., where the eastward dip of the strata has carried
the Menard limestone beneath the surface. In the ravine whose
mouth is situated in s.e, 1/% of n.w. 1/%, sec. 3, T. 8 S., R. 6
W., the following section has been carefully measured, in which
the Palestine sandstene is present.

13. Sandstone, ¢oarse grained and ferruginous.

PONNSYLVANIAN. s eeeeeeoeececscessesessessescsscss 7 fOOE

Pennsylvanian-Clore contact.

12, Talus COVEredeececcsssccsoccssssesscsssccasccsccssld

1l. Limestone, thin-beddedeccceeccececscccscccscscccss 8 "

10. Limestone, crystalline, with many large Pen-

tremitescecccccccecscecccecccccccoscscncesssccecs 2 M

W 629

9‘ Shale..‘......"O..O'...............0........... h "
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8. Limestone, thin-bedded, with Productus,
Composite, @tCecccccecesccccoccvcccccssccccseess 1 foot
7. LimestONeececcoccccsssscssssccsscssscssccccssscessl) feot
Clore-Palestine contact.
6. Mostly talus covered, with some shale exposure..37 "
5. Sandstone, cross-bedded, marked by brown speeks.i3 "
lf, Arenaceous Sh8l@secececcccccccscsscsscscccccccsceesld T
Palestine-Menard contact. '
3. Limestone, blue-gray in color, evenly bedded in
layers about ome foot or less in thickness,
more or less talus COVOredeccceccccssscccscccccscsdt "
2. Shale, fossiliferousccecceccccecccccccacescesces 1 "
W 637
1. Limestone, eXposSedccceccsccccccscccsccsccccscssceld ¥
In this section the Palestine formation is more or less
talus covered, but the interval of 60 feet occupied by beds Nes.
4, 5, and 6, arenaceous and shaly beds, is referable to the formation.
In the short ravine a little less than three-fourths of
a mile below the last one, whose mouth is in n.w. /4% of s.w. L1/k,
sec. 2, T. 8 S.y R. 6 W., another section is exposed with the
following succession of beds.
8. Sandstone, massive and ferruginous, Pennsyl-
VBN1aANeccosocescsessccscessscsscccsssccscscesese?8 foOt
7. Talus covered SlopP@ecececccssccoccsscsscccccscscssld
Pennsylvanian-Clore contact.
6. Limestone, blue-gray or dark in €0lorccccccccsss3l "

Clore-Palestine contact.

5. Talus covered for the most part, with some shale
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exposures above and sandstone layers in the
lower portion. The lower portion of the shale
is argillaceous, becoming mere arenaceous
BHOVE. s s s cssssssisssuseacvssassssseasssscssssscits fo0t
Marked by brown specks, some beds ripple-marked,
and some with shale pebbleSecccecesccscsscosscee 8 ™

3. Talus COVEredecececescassccsssccsscsscsccsscssscse 8
Palestine-Menard contact.

2, Limestone, blue-gray in coler, typical Menard... 7 "

l. Talus covered to level of roadecccccccccsccceces 9 "

In both the sections Jjust described the Palestine formation
is represented more largely by shales than is commonly the case
farther north, and the rather coarsely speckled character of the
sandstone is much more noticeable than in any other place where the
formation has been studied.

Sub-Palestine Unconformity. It has not been possible to
determine with entire satisfaction whether the Palestine sandstone
rests conformably or not upon the Menard limestone. The exact
contact between the two formations has been only rarely observed,
and in only one locality can it be said to be satisfactorily exhibited.
This locality is in the bed of a branch of Gravel Creek, near the
middle of the morth line of s.w. /4, sec. 2, T. 7 S., R. 7 W.,
about three miles northwest of Chester. At this lecality the line
of contact is entirely without transitional beds of any sort, the
change from the limestone to the sandstone being abrupt, a condition
which suggests the initiation of a new peried of sedimentation
subsequent to an earlier withdrawal of the sea. The suggestion of

unconformable relations between the two formations is further
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indicated by the somevwhat greater elevation of the upper surface
of the Menard limestone at the exposures in another branch of Gravel
creek less than one theusand feet distant in a southerly direction
from the locality exhibiting the actual contact. This difference
in elevation is greater than caﬁ be acecounted for By the normal
dip of the strata, and suggasts.an‘uneven surface of the Menard
limestone preceeding the period of deposition of the Palestine
sandstone. The evidence presented by this single locality is
altogether too inadequate to satisfactorily establish the fact that
the contact between the two formatiens is an unconformable one,
but it does lend a suggestion to that effect.

Thickness. In the two Mississippi river bluff sectiens,
about two and one-half miles or thereabouts below the mouth of Marys
river, which have been described on pages , and , the entire
thickness of the Palestine formation is preéent, although it 1is more
or less covered by talus and by other material which has been
washed down the ravines in which the sections occur. In these
sections which must be occupied by the formation are respectively
60 and 67 feet. This interval corresponds quite closely with the
observed difference in elevation between outcrops of Menard and
Clore limestones, wherever the two formations have been observed
in the same section, though some of these intervals are somewhat
greater, perhaps being as much as 80 feet. Taken altogether the
observations seem to be such as to warrant an estimate of 70 feet

for the average thickness of the Palestine formation.
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CLORE LIMESTONE

The youngest formation of the Chester group in Randolph

County is the Clore limastene.l The actual outcrops of the formation

T .
Weller, Trans. Ill. Acad. Sci., vol. 6, p. 129 (1914); alse Ill.

State Geol. Surv., Monog. I, p. 29 (191k).

are commonly limestones which exhibit considerable variety in their
lithologic characters, some beds being similar in texture and
bedding to the usual phase of the Menard limestone, other beds are
similar to that formation but are darker, sometimes almost black,
in coler and still others are shaly in charaeter, breaking up on
weathering inte thin, splintery, or plate-like, brittle fragments.
Associated with the limestcones there are some argillaceous and
calcarecus shale beds, usually gfay or bluish in color, and in the
lower part of the formation some of the beds are arenaceous, the
transition from the underlying Palestine sandstone being gradual,
indicating the absence of any unconformable relations between the
two formations. The limestones of the formation are not infrequently
fossiliferous.

A persistant member near the summit of the formation,
especially in the region northwest of Breman, is a finely laminated
and banded, fine-grained sandstone, only a few feet thick. This bed
is not fossiliferous, and no fossils have been observed in any
higher member of the formatien, and it was for a time believed to
belong in the basal portion of the Pennsylvanian, but at one locality
in n.w. 1/% of n.e. /4, sec. 22, T. 6 S., R. 6 W., two miles north
of Bremen, masses of this bed are included in the basal conglomerate
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of the Pennsylvanian, which shows it to be a part of the Chester
formation.

At a number of localities in the area which has been
mapped, fine springs issue from the Clore formation. There are,
indeed, a far greater number of large springs in this formation,
relative to its areal extent, than in any other of the Chester
formations, and a peculiar circumstance connected with some of
these springs is, that they issue from the formation at points
where it caps the higher elevations of the region.

Areal distribution and description. The best exhibition
of the Clore limestone within the area studied, is in the valley
of Little Marys river northwest of Bremen. In the s.w. 1/4 of sec.
15, and s.e. 1/4 of sec. 16, the formation is well exposed at a
number of points in the bed of Little Marys river and in one of its
branches from the northwest, as well as in some of the short
tributaries to these streams. The outcrops are limestones, shales,
and the banded sandstone member at the summit of .the formation.

The overlying formation is Pennsylvanian sandstone, the basal beds
of which are generally eongiomeratie in this region.

South of the localities just mentioned, in the n.e. 1/4,
sec. 21, and n.w. 1/%, sec. 22, T. 6 S., R. 6 W., the Clore limestone
occupies a belt with a maximum width of nearly one mile, upeﬁ both
sides of Little Marys river, but from a point in the s.e. 1/4% of
sec, 21 the Palestine sandstone, and further scuth the Menard
limestone, occupies the bed of the stream, and the Clore limestone
outcrops contimme southward along two narrew, simuous belts, one on
each side of the valley of Little Marys river. In the area above

mentioned, where the Clore limestone exhibits its greatest extent,
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on both sides of Little Marys river, the topographic surface 1is
| marked by numereus sink holes, a number of which are indicated on
the map. In this area also, in a short tributary from the one of
the largest springs of the area studied, issues from a small eavern
in this limestoene.

In the narrow belt of outcrops east of Little Marys river,
exposures of tﬁa Clore limestone are present in the heads of most
of the short tributaries to that stream, and in some of them the
Palestine sandstone is well exposed below and the Pennsylvanian
above the limestone. South of Bremen this belt of outerops continues
about the heads of the tributaries to Gravel creek flowing south,
and at one point a half mile southwest of Bremen, the following
species of fossils were collected from a small outerop.

Diaphragmus fasciculatus (McChesney.)
Spirifer increbescens Hall.
Reticularia setigera (Hall.)

Composita subquadrata (Hall.)
The belt of outcrops west of Little Marys river is similar

to that on the east side, being a simmous band around the heads of

the short tributaries. Fewer outcrops have been observed here,
however, than on the east side, because of the thick drift.eevering,
the last outcrop being in the n.w. 1/4 of n.e. 1/4, sec. 29, T.
6 S.y R. 6 W., in the bed of a tributary to Tindall creek. Beyond
this point the overlapping Pennsylvanian probably cuts out the
Clore limestone in a short distance, the younger formation coming
to lie in contact with the Palestine sandstone.

In the south half of s.w. 1/4, sec. 13, T. 6 S., R. 7 W.,
in the bed of one of the long tributaries of Nine-mile creek, there
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are a number of outcrops of limestone which beleng to a formation
beneath the Pennsylvanian sandstone, and as the outerop lies to the
east of the bely of Palestine sandstone east of Robbinson creek, it
is doubtless a part of the Clore limestone. The entire area of
this outcrop is not over one-fourth mile in length, it 1is present
in twe small forks of the stream to the south, and extends for a
short distance southward down the valley below their junctien.

Between Tindall and Gravel creeks the Clore limestone
underlies an area a little more than one-fourth mile in length and
breadth, in the southern part of sec. 32, T. 6 S., R. 6 W., and
the northern part of sec. 5, T. 7 S., R« 6 W. There are no really
good outcrops of the formation in situ in this locality, but in the
valley on the south of the area there are masses of limestone having
the characteristics of the Clore as it eccurs elsewhere, lying upon
the hillside, but not in place. These limestone blocks have not
been moved far, and appear to be the slumped masses of a harder
bed which overlies a shale. The Palestine sandstone 1s exposed
lower down in the same valley, and there can be no doubt as to the
identification of the limestone as a part of the Clore.

South of Gravel creek, between that stream and Marys river,
the Clore limestone underlies a number of 1solated areas of irregular
outline, upon the higher parts of the divides between the stream
valleys. Eastward the elevation of the formation is reduced because
of the eastwardly dip of the strata, and beyond the limits of the
area which has been mapped, in the valley of Marys river, the fermatien
must come down to the level of the flood plane of that stream, and
pass beneath 1t as the older formations do. The largest and most

irregular of these areas occupies the elevated regien where the eity
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of Chester is situated. Most of the city on the hill 1s underlain
by the Clore limestone. The thick Pleistocene deposits, drift and
loess, cover most of the autcreps,.but the formation is exposed
in the heads of a number of the ravines which originate in the confines
of the city. One of the best of these exposures is in the head of
a ravine in s.e. /4 of n.e. L/%, sec. 24, T. 7 S., R. 7 W., just
below the ridge road leading socutheast from the city. This outcrop
is in the edge of the town and has bsen quarried to some extent
for local use. Further southeast along this same road the limestone
and shale of the Clore formation are exposed near the middle of the
south line of the s.w. 1/4 of sec. 19, T. 7 S., R. 6 W., near the
head of the ravine which intersects the Mississippi river bluffs
at Colets Mills. On the opposite side of the ridge along whose
southwestern side the two outcrops mentioned occur, there are no
exposures in the heads of the more southern of the tributaries of
Patten branch, although the formation gust be present beneath the
covering of mantle rock. Towards Chester, however, in the head of
the tributary to Patten branch directly opposite the first of the
two outcrops mentioned above, there are limestone exposures which
must beleng to this formation. In the head of the main valley of
Patten branch, in s.w. /% of s.w. 1/4, sec. 18, T. 7 S., R. 6 W.,
the limestone is poorly exposed, but the formation is better repre-
sented by outcrops of shales and limestones a half mile to the
southwest, in the head of the ravine directly opposite, leading
into the Mississippi river. Further north in this Chester area
the outcrop of the Clore limestone is almost entirely obscured by
the drift and loess, but at one point in the extreme northern part
of the area, in the n.e. 1/% of s.e. 1/4, sec. 12, T. 7 S., R. 7 W.,



L
there is a good exposuro from which issues a fine spring.

Farther east, between Gravel creek and a tributary of Marys
river, the Clore formation eccupies an irregular area situated
largely in sections 9, 8, 16, and 15, T. 7 S., R. 6 W. Along the
northern border of this area the limestones outcrop in the heads
of two of the short ravines tributary to Gravel creek, in n.w. 1/h
of sec. 9. Other exposures are present upon the southern border
of the area, in n.e. 1/4% of sec. 16 and in the west 1/2 of sec. 15,
in the heads of some of the short ravime tributarjies to the branch
of Marys river, and in these localities several excellent springs
issue from the formation. In n.w. /4 of s.w. 1/4, sec. 15, T.

7 Sey R. 6 W., the following succession of beds in the Clere for-
mation are well exposed.

9. Limestone, massive, resembling the Menard in

lithologic character, the ledges slumped
down on the underlying Sh@l@ccceccccccccccsccccse 5 feet

8. shales, mostly talus coveredececcceccccceccccccsesl0 ™

7. Limestone ledge, shaly cleavage, fossiliferous.. 2 "

6. Shales, argillaceous, gray in ColOTeecececccsecsels "

5. Limestone, thin-bedded, dense and compact, with

shaly cleavage, becoming more shaly beloWeeeeeee 5 "
4, Shales, somewhat calcareous, gray in color, with
a thin, calcareous Bryozoan ledge near the middlel2 "
3. Limestone, impure, argillaceeus, fossiliferous.. 1 "
Steneopora sp.
Fenestella tenax Ulrich
Archimedes sp.
Polypora sp.
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Septopera subquadrans Ulrich ?

Rheombopera sp.

Streblotrypa nicklesi Ulrich
Orthotetes kaskaskiensis (McChesney.)

Productus ovatus Hall.
Spirifer increbescemns Hall.
Eumetria costata (Hall.)

Composita trinuclea (Hall.)

2. Shale, dark, bluish, argillaceouS.ceccscsccscccss 5 feet

1. Shale, arenacecus, with thin beds of sandstone,.20 *

Near the middle of the north line of n.e. 1/4, sec. 22,
T. 7 S.y R. 6 W., in the upper part of a short tributary to Marys
river, the Clore limestone 1is exposed with the Palestine sandstone
below. At this locality the Clore formation does not censtitute
the capping of the hill in which the ocutecrop eccurs, there being
sandstone ledges at a higher elevation which must be basal Pennsylvanian.
The Clore must ferm a narrow band completely around the hill at this
locality, although its outerop is covered by the drift at all points
except on the south side.

In the public highway in s.w. 1/4 of n.e. 1/%, sec. 21,
T. 7 Sey R. 6 W., there 1s a small limestone outcrop, and another
in the head of a short ravine a few rods to the west in the same
quarter-section. These outcrops ocecupy a higher stratigraphie
position than numercus Palestine sandstone exposures which are
present on the south, west, and north sides of the hill which occupiles
the larger part of this guarter-section, and undoubtedly represents
the €Clore limestone, and the entire hill is deubtless capped by
the formation although the drift covering obscures all save the
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two outcrops mentioned, so far as observgtiens have been carried.
The long ridge extending socutheast from the County Farm,
east of Chester, to Clore school near the extreme southeastern
corner of sec. 20, T, 7 S., R. 6 W., 1s capped throughout its
entire length by the Clore limestone. Outcreps of the formation are
present in the heads of most of the short ravines on the southwest
slope, which are tributary to Patten branch. The northeast slope
of the ridge 1is more thickly drift covered, and no ocutcrops of the
Clore have been observed, although some may have been overlooked.
South of Marys river the Clore formatien is exposed in
the Mississippi river bluffs in sections 3 and 2, T. 8 S., R. 6 W.,
where it occupies a position immediately beneath the Pennsylvanian
sandstone, and its lithelogic character in this portioen 6f the
area studied is shown in the two sections which have been described
on pages 4, and .
From loose blocks of Clore limestone in the ravine in
s.e. 1/% of n.w. 1/4, sec. 2, T. 8 S., R. 6 W., the following

speclies of fossils have been collected.

Zaphrentis sp.

Ze chesterensis Worthen ?
Fenestella tenax Ulrich

Productus ovatus Hall.

P. inflatus McChesney.

P. Sp.

Diaphragmus elegans (Norwood and Pratten)
Camarophoria explanata (McChesney.)
Girtyella breyilebata (Swallow.)

Spiriferina spinosa (Norwood and Pratten.)
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Eugetria yera (Hall.) ?

Composita sp.
In the section exposed in the ravine whose mouth is in

s.e. /% of n.e. 1/%, see. 3, T. 8 S.y R. 6 W., bed No. 10 of the
section is characterized by the presence of many individuals of a
very large species of Pentremites, the entire 1list of speciles
being as follows:
W 629

From loose slabs in this same ravine, probably coming
from just above the Pentremites bed, when in place, the following
fauna has been collected.

W 630

The foermation is present in tho‘upper portion of the
valley leading to the northwest across sections 33 and 34, T. 7
S.y R. 6 W. The hard rocks are obscured throughout the greater
extent of the valley by the surficial deposits, although the Penn--
sylvanian sandstone is well exposed near the heads of the several
forks of the valley. In the main er southern fork and its branches
thsré are no hard rock exposures of any sort beneath the Penn-
sylvanian sandstone, but in the middle one of the three main
* branches of the northern fork, the Clore limestone is poorly exposed,
and a little farther down the valley there is a shale bank with
some limestone layers above, wh;ch may be referred to the for-
mation., A little east of the series of outerops in the valley just
described and in the Mississippi river bluffs, the Pennsylvanian
sandstones seem to overlap the Clofe limestone, and rest upon the
underlying Palestine sandstone, this apparently being the condition
in sections 28 and 33, T. 7 S., R. 6 W. This overlapping of the
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Pennsylvanian has not been established beyond question because of
the thick talus covering which has obscured the rock outerops te
a great extent.

Thickness. In the two sections exposed in the Mississippi
river bluffs abaut.two and one-half miles below the moufh of Marys
river, deseribed on pages s and s the possible intervals which
may be occupled by the Clore limestone are 31 and 45 feet. In the
larger ef these intervals there is included a rmumber of feet of
talus covered slope which in all probability is underlain by the
basal portion of the superjacent Pennsylvanian sandstone, so that
the actual thickness of the Clore limestone in the two sections 1is
probably essentially the same, about 30 feet or a little more.

In a measured section through the formation in sec. 15,

T. 7 S.y R. 6 W., described on page , the total thickness of beds
above the sandstone at the base, which may be considered as the
upper portion of the Palestine formation, is 55 feet. In much of the
area where the formation is present it 1is the highest hard rock stratunm,
and being largely hidden by the surficial deposits, its thickness
cannot be determined. In the region adjacent to Bremen, however,

the Clore formation is capped by the Pennsylvanian sandstones, and

at a number of points the interval between the Palestine sandstone
below and the Pennsylvanian above, can be estimated with some cer-
tainty, which establishes approximately the thickness of the Clore

at those points. At some of these localities the thickness of

the formation is thus estimated to be between 20 and 40 feet,

and elsewhere it is 60 or more feet. These observed differences

in thickness vary altogether from a minimum of perhaps 20 feet or

even less, to a maximum of 60 or more feet, and are to be accounted
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for, not by any great variation in the original sedimentary deposits,
but by reason of the great pre-~-Pennsylvanian uncenformity
at the summit of the Chester group. Could the formation
to the east where it passes entirely beneath the Pennsylvanian,
thickness might be found to become much greater than in any of the
observed outcrops, and still younger Chester formations might be
present between it and the Pennsylvanian, which are now completely

hidden from view.





