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A REPORT ON THE GEOLOGY OF PARTS OF ST. CLAffi, 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 aersey 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 tormations of the 1Jer­

ies occur, the youngest formation exposed being the Ste. Genevieve limestone, 

in the summit of the bluffs at Al ton. 

The second of the three areas, occupies portions of St. Clair, Monroe, 

and Randolph Counties. This area includes about seventy miles of the Missis­

sippi river bluffs, from a short distance below Ea.st 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 f1'tiIIl 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 dQ.scribed by Hall and by Worthen, more than half a century 

ago • 



The third area or the Mississippian rocks in Illinois is in the extreme 

southern portion or 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 or 

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 eeen examined in great 

detail, a detailed geological map has been nade, careful studies of the struc­

tural and stratigraphic features have been prosecuted, as well as studies of 

the lithologic and paleontologic 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 JJlOdified 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 

proportioaal 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 outcrops. 
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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 sham 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~ 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 cormnonly 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 lDllch 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 40 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 ot 

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 mu.ch as 30 degrees west of north. 

South from Columbia the average strike of 48 observations is slightly over 

12 degrees west of north, but 'When the southernmost 11 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 stri~e swings more westerly, 

the last observation being north 35 degrees west. 

The northern pprtion 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 developem 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 e)(l)osed 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 to'W!lship, other excellent exposures 

of the chert are present, but beyond this the hard rocks are more heavily drift 

covered, and only a few outcrops are exposed, the last one being ini:he southern 

part of sec. ll, 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 or 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 condition is especially well ex-

hibited in the hollow heading near the center of sec. 11, T. 2 s., R. 10 w., 
and running 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 follo'Wed 

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 hi1f mile south of the last mentioned exposures, is 

another somewhat larger isolated area of Keokuk strata marld.ng the axis of the 

anticline. btill a third, much smaller isolated Keolruk outcrop marks the axis 

of the fold in a small hollow in the extreme northeast corner of sec. 27, T. 1. s., 

R.10 w. South of this locality the Keoluk is again well exposed in the hollow 

innnediately 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 ri-rer bluffs 

at Salt Lick Point, 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, 48 degrees 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 MaJl0stown, about eight miles from 

Salt Lick Point. 

The oldest formations exposed in the area covered by our map, are present 

irythe 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 Mapoketa shale, outcrop at this locality. The Plattin is exposed at a single 

point, only its uppermost tro or three feet can be seen for a few yards at the 

base of the bluff. Good exposures of the Kimmswick and Ma~keta occur in the 

face of the bluff, also in the hollow back of SUt Lick Po&it, and in Dennis 

hollow. In tm 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 axis of the anticline. 

From this point southeastwardly the plunging of the anti~1ine 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 

, finally surrounded by the St. Louis limestone. 
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Minor anticlines. In a small hollow lying mostly in the n.w. ¼ or 

n.e. ¼ sec. 4, T. 1 s., R 9 w., one and one-hal.f miles north of Millstadt, 

minor folding and perhaps faulting are exhibited. The formation invol-ved ia 

chiefly the Yankeetown, although the underlying Renault is also exposed. The 

deformation at this locality is very limited in its extent., and no evidence o:t 

it has been detected outside of a restricted area confined almost entirely to 

one 40 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 iti. 

exposed a little further east. 

Still anotper fold of minor importance is present rmrth of Bremen in 

Randolph County, and may be designated as the Bremen anticline. The strike o:t 

this foilld is north 70 degrees east, and the northwardly dipping strata of the 

northern limb are well exposed in the short ravine tributary to Little Marks River 

f'rom the east, in the s.w. ¼ of sec. 22, T. 6 s., R. 6 w., about one and one-

hall miles northeast ·of the village of Brem.en. The axis of this anticline is 

situated just south of the above mentioned ravine, the southerly dipping beds of 

the southern limb being exposed in the valley of the tributary to Little Marys 

River which enters the main stream from the east in n.e. ¼ 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 o:t the beds in the southern limb does not 

exceed 2 degrees. 
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The importance of the Bremen anticline in its easternerlension is not 

lmown, 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 Pennsylvanian boundary from the south to the 

north; by the accumulation of conspicuous conglomerate beds in the basal portion 

of the Pennsylvanian in many loci.1.ities; 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 position of the boundary line between the t'WO formations, but where 

the Pennsylvanian sandstone rests directly u,on a sandstone formation of Chester 

age, it is difficult, in many localities to detennine 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 characjrers, but in 

small, isolated exposures it is somet:iJ#es impossible to determine whether a sand­

stone is Pennsylvanian or a member of one of the Chester formations. 

Conglo~rates are locally present at or near the base of the Pennsylvanian 

sandstones. They vary much in character and include pebbles derived from the 

Mississippian formations of the immediately adjacent region, as well as pebbles 
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from other sources. Good exhibitions of Pennsylvaniaq6onglomerates may be 
\ 

· J 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 ~r 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. ¼ sec. 33, T. 6 IJ., 

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. 4, 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 f'rom the localities already mentioned, the conglomeratic facies 

of the base of the Pennsylvaniania 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. 1/4, n.e. 1/4 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. 1/4, 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. 1/4 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 ½ave been derived from the Yankeetown formation. About 

two miles up the valley of Prairie du Long creek from the last locality, in 

n.w. 1/4 s.w. 1/4 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 1fississippian-

Pennsylvanian boundary, which have been exposed by stream erosion through the 

superjacent Pennsylvanian strata, sufficiently demonstrate the uneven nature 

of t~e 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 e.xisted in the pre-Pennsylvanian topog­

raphy, at least locally, is shown by a well boring at Baldwin, in northern 

Randolph County. The Okaw lim.stone is well exposed in several of the tribu­

taries of the Okaw river east of Baldwin, at an elevation of 400 feet above 

sea level. In Baldwin, scarcely one and one-half miles east of these outcrops, 

a well has penetrated 340 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 mu.st be a drop of at least 280 feet in the pre-Pennsylvanian sUDface 

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. 
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STRITIGRAPHY 

The hard rocks which underly the aJmost 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 Sptem 

The rocks of the Ordovician S~stem, 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 ex.posed, have a total thickness of about 195 

feet. They fall into four distinct formations, the Plattin limestone, the 

Kimmswick limestone, the Fern~le 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••••••••••••••••••••• 23 feet 

4. Shale, buff and greenish in color, with nodular 

bands. Largely talus covered. Maquoketa shale .............. Bo " 

3. Limestone, cherty and impure, bEown to nearly 

white in color. Fernvale limestone••••·•·••••·••····•·•·•••• +2 " 

2. Limestone., white., crystalline, heavy bedded, generally 

free from chert. Kimmswick limestone ••••·••·•••••········••110 " 

1. Limestone, dark gray in color, close textured. 

Plattin limestone, exposed ················,·················· 2-3 " 

Plattin limestone. Only 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, vol. 2, 2nd ser., p. 111. 

f..-o,h the single exposure near Valmeyer, al though 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 

distinquishlld. 

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 Val.mayer quarry has been opened, and again in Dennis hollow nearly 

east ei>:r 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. 

hooa of Kimmswick, Jefferson Countu, Missouri. The formation has a wide dis­

tribution in the Mississippi valley, there being more or less extensive exposures 

in Ralls, Pike, Lincoln, St. Iouis, 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 

chert. At no other locality observed is there as much chert, egen, as that noted 

in the Valmeyer quarry. At several localities in Missouri, notably at Glen Park, 
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Je£ferson County, and Glencoe, St. Iouis 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 ma.de to secure a f'u.11 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-nower coral," attains a 

diameter of six or eight inches in large specimens. Many examples of it may be 

seen in the upper portioz,6f the Valmeyer quarry, and also in the road through 

Dennis hollow. 

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

Shumard in 1855, the formation was said to probably "represent the 11lead bearing" 

1st and 2nd Repts., Geol. Surv. Mo., pt. 2, p. 142. 

or Galena limestone of Iowa, Wisconsin and Illinois, although the mass in the 

two districts differs essentially in lithologic appearance." The basis for this 

correlation was "the occurrence of the same species of Receptaculites" in the 

tv«:> formations. Both of these formations was further co?Telated with the Trenton 
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of the New York section. He says "while there is a marked lithological differ-

ence in Iowa a:a:l WisconJlin, as well as in Missouri, between the rocks of recog­

nized Trenton age and the so-called Galena tj_mestone, we have, as yet, but 

little paleontological evidence for s~parating them into distinct groups." 

After some further discussion of the endence, 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 

Rep. 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 jrounger than the 

Trenton was tha-t/,he 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 table of the Ordovician formations 

Bull. Geol. 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 utj.derlying 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 ag• 

Ulrich, Bull. Geel.Soc. Amer., vol. 22, pl. 28, facing p. 608. 

Bassler, Bull. u. S. Nat. l.fu.s. , No. 77, p. 25. 

The total thiclmess 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 Jess 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 it§lnet 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 

Illinois, 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 lmow».. 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 w.i.th 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. 
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In its relations with the Kimmswick limewtone 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 exhihited in a series of sections 

in Jefferron 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 z0ne 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 ineriod of time subsequent to 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 distributicm, 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 bee?6ollected from the formation at the Valmeyer 



quarry, is as follows:-

The Fernvale formation was originally described by Haj'es and Ulrich .from 

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

Geol. Atlas of u. s., Columbia Folio, p. 2. 

Its thickness in that region is said by these authors to range from nothing to 

40 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, vol. 2, ser. 2, p. 111. 

Ma5uoketa shale. On the f~ce of the Mississippi river bluff extending north­

east from the Valmeyer quarry, there is a conspicuous slope covered with vepta .. -'· 

tion, lying between the nearly vertical escarpment of Kimmswick limestone below 

and the still more conspicu.ous 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 bet~en the two resistant 

formations. Th~hick:ness of the formation at this locality is approximately 80 

feet, and it probably does not vary mu.ch from this thiclmess 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 fe"1rods above 

the Valmeyer quarry. At this locality the formation is yellow or buff in color, 

and is a more or less granular, shal.y dolomite rather than an argillaceous shale, 
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some of the beds., for two or three inches or more in thiclmess., 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., bro'Wilish 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. 

Lop ho spira sp. 

Liospira micula (Hall). 

Hormotoma 1. sp. 

Holopea sp. 

Orthoceras sp. 

Aside from the Mississippi river bluff., Dennis Hollow., and the hollows between 

Dennis and Salt Lick Point, where the Maquoketa occurs in association with the 

underlying Fernvale and Kimmswick limestones, the formation outcrops io the first 

) hollow intersecting the bluff above Salt Lick Point., whose mouth is in the s.w. 
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1/4 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 ravine. The total thickness of beds exposed a:b 

this point is about ten or twelve feet. Th(.Lovrer half of the exposure consists 

of ashen gray, soft shales, with conspicuous nodular bands. The nodules in these 

bands are probab:il..y dolomitic in character, they are flattened or more or less 

lenticular in farm, usually tv«> or three inches in thiclmeas, and may be a foot 

or more in width, they occur along the bedding planes vd th shale intervals be­

tween of a few inches to a foot in thiclmess. 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 tm or three feet of strata including the swmnit 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. testu.dinaria 

Dinorthis subquadrata 

Strophomena sp. undet. (small transverse fonn.) 

Strophomena sp. undet. (large form.) 

Rafinesquina sp. undet. cf. R. unicostata 

Scenidium sp. undet. 

Parastrophia divergens Halland Clarke. 

Rhynchotrema capax (Conrad.) 

Corynotrypa inflata (Hall.) 

Ceramooora granulosa Ulrich. 



Prasopora n. sp. 

Prasopora n. sp. 

Aspidopora .!, sp. 

Bythopora n. sp. 

Hemiphragma imperfectum 

Diplotrypa n. sp.? 
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Anaphragma mirabile Ulrich and Bassler. 

Two other outcrops of the Maquoketa occur within our area. The first of 

these is in the long ravine next south of Dennis 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 bro-w.n sandstone is 

present, one or two inches in thickness, which is filled with irregular, brownish 

nodules, probably phosphatic in composition. Most af the shales, where -well_ 

exposed here, a:re very thin arx1 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 rayme 

beneath the base of the overlying Mississippian. 

MISSISSIPPIAN 

Pre-Mississippian Unconformity. The basal contact of the Mississippian 

upon the older rocks is e~osed within the area under consideration, only in the 

Valmeyer anticline, and in this region the only formation with which the Missis­

sip~ian comes in contact, is the Maquoketa 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 one-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 mu.ch 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 baise 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 of variously 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 Hergenrader well No. 1, sunk about two miles east of Waterloo, 

10 feet of white limestone is present beneath the red Fern Glen, separating it 

from 10.5 feet of light colored shale which is doubtless the Maquoketa. 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 exposed in surtace .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 Mississippian. 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 168.5 feet. In this total 16.50 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 connnonly has been lmown 

for many years a~he 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. 



Chester 

Group 

Kinkq,i.d 

Degonia 

-e2 I,-

Clore formation. 

Palestine formation. 

Menard formation. 

Okaw formation, 

Cypress formation. 

Paint Creek formation 

Yankeeto'WD. formation, 

Ranault formation. 

Aux Vases sandstone. 

Ste. Genevieve limestone. 

Meramec 

Group 

Osage 

Group 

Kinderhook 

Group 

St. Louis limestone. 

Salem limestone 

Warsaw formation. 

Keoltu.k limestone 

Bu.ztlington limestone. 
~ 
" ·•;1 

Fern Glen formation. 
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KINDERHOOK GBOUP 

l!.£!! Glen formation.- The basal formation in the Mississippi.an system 

in our region, is the Fern Glen, This formation is largely limestone., although 

in many 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 or 

the tof.mation in its type locality, Fern Glen, st. Louis 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 prlmaey, that is it 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 limestone and shale, undoubtedly the Fern Glen, occurs at a depth 

of 1656 feet and continues f'or 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 thiclmess ot the Fern Glen, as exposed in its surface outcrop:J, is 

usually about thirty feet, but because of the absence ot any sharp line or 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 ot the red shale 

and limestone are reported, but in the Hergenroder well east of' Waterloo, 60 

feet are recorded. 

The surfa c e exposures ot the Fern Glen are entirely limited to the Valmeyer 

anticline. Except where covered with talus, a continuous outcrop of Jthe formation 

is present, in all the ravines and in the face or the bluff, from the south side 
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of Dennis Hollow east ot Valmeyer. At the latter point the dip or 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 or Dennis Hollow has cut entirely through the overlying 
• 

formations. The largest or these exposures lies mostly in n. w. 1/4 of s. w. 1/4: 

sec. 11, T. 3 s., R. 11 w., extending tor 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 ot Maquoketa shale which marks ~~ the crest ot the anticline. In the 

next ravine, a tributary or Schaeffer Hollow, to the south-east, and for most 

pa.rt limited to the s.e. 1/4 of s.v. ]J4, 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 tormaton occurs in the up_per part of 

Schaeffer Hollow, in the n.e. 1/4 of n.e. 1/4 sec. 14, T. 3 s., R. 11 w. This 

outcrop is a very small one, about one-eighth of a mile in length and since the 

erosion in this ravine has not progressed tar enough to uncover the underlying 

Maquoketa, 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 or our map, beneath the younger formations. 
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Paleontolog:y.- The fauna or the Fern Glen has been~ described in 
1 another place, and although more recent studies have added little new to the 

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

f'auna, 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 

area 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 outcrop! 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 know9 both 

from the Missouri localities and those in Monroe County, is as follows: 

Cyathaxonia arcuata Weller. 

mj nor Welle. 

Amplexus rµgosus Weller. 

brevis Weller. 

Zaphrentis cliffordana MLlne-Edwards and Haime. 

~- worthezi! Weller. 

Beaumontia americana Weller. 

Favosites valmeyerensis Weller. 

Cladoconohus amerioanus Weller. 

Monilo;pora orassa (McC031). 

Palaeacis ~essus (¥.1eek and Worthen). 

bifidus Weller. 

Synbathocrinus dentatus Owen and Shumard. 

Poteriocrinus macroEleurus (Hall). 
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Poteriocri!!B! .!12• 

Barycrinl;l! ll• 

Coeliocrinus sp. 

Graphiocrinus sampsoni Weller. 

Platycrinus atellatus weller. 

springeri Waller. 

Rhodocrinus punctatus Weller. 

Agaricocrinus praecurosor Rowley. 

Lobocrinus j2istilliformis (Meelc and Worthen). 

Actinocrinus .m!' Weller. 

Physetocrinus smalleyi Weller. 

Mespilocrinus SR• 

Metichtgyoarinus !E• 

Pentremites gecussatus Shumard. 

Fistulipora rernglenensis· ... Weller. 

Chilotrypa amerioana {Miller). 

CYstodictya lineata Ulric~. 

Evactinopora sexradiata Meek and Worthen/ 

Crania missouriensis Weller. 

Leptaena analo~ (Phillips)/ 

Schuchertella rubra Weller. 

fernglenenll! Weller. 

Rb.ipidomella jerseyensis Weller. 

Sohizophoria poststriatul~J~eller. 

Chonetes multicosta Winchell. 

,Q. logani Norwood and Pratten. 

Productus fernglenensis Weller. 

sampsoni Weller. 
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Camaro@oria bisinuata (Rowley) 

Rh:ynchopora persinuata (Winchell). 

Spirifer vernonensis S~ow. 

~-
~-

rowleyi Weller. 

chouteauensis Weller. 

§. fernglenensis weller. 

S piriferella plenus (Hall). 

Delth.yri!! novamexlcanus {Miller). 

SP1riferina subtexta White. 

Cyrtina burlingtenensis Rowley. 

Pseudoszrinx sampsoni Weller. 

Athyris lamellosa (L•eveille). 

Cliotb.yridina obma.xima (M:Chesney). 

~­
~-

fernglenensis Weller. 

prouti (Swallow). 

Ptzohospira sexP11cata {White and Whitfield). 

Hustedia circule.ris {Miller). 

Dielasma ternglenensis Weller. 

Deltopecten f'ernglenensis Weller. 

Conocardium .!R• 

Platyceras pare.llus White and whitfield. 

Orthooeras ll• 

Cyrtoceras sp. 

Proetus ternglenensis Weller. 
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BUBLINGTON LIMESTONE. 

The characteristically red Fem Glen formation passes into the super­

jacent Burlington with no sharp line or demarkation. The red color disappears 

and the chert layers begin at about the same horizon, but whether the basal line 

or 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 or the f'ormatioas the basal line of tht, Burlington has been 

uniformly placed about 30 feet above the base or the Mississippian. 

In the southeastern Iowa, where the Burlington limesi>one has its typical 
1 

developnent, a maximum thickness of about 150 feet has been recorded, the upper-

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 or the developnent of rapids in the 

Mississippi river above Keokuk. In the southern extension of the Burlington 

limestone the chert inclusions become a more and more conspicuous feature of the 

rormation, until in Monroe County, Illinois, it is made up of' chert in very 

large pa.rt. Excellent exposures of the formation~ be seen in Dennis Hollow 

where the thicknes¥,r the chert beds is approximately 100 feet. The chert 

occurs in exceedingly irregular and knotty l~ers, p,.rallel with the bedding 

planes or the formation and varying in thickness up to 10 or 12 inches. Sand­

wiched between the chert beds are la:yer!>t limestone, the proportional amounts 

of limestone and chert varying somewhat fi,om place top.lace, the limestone rarlly 

or never making up more than 5~, and in places probably constituting as little 

as 2(),£ of the entire mass of the tormatiin. In the weathered outcrop:i of this 

formation,the limestone constituent has been more or less completely removed by 

solution, and the chert has broken 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, otten 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 crinoids. 

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, suoh as occurs in 

many other localitie~ the MississipPi valley, been observed in Monroe County. 

Origin or .Y!2 Chert. The limestones constituting the Osage group are 

always conspicuously cherty, wherever they occur throughout the entire Mississippi 

valley region, extending into northern Arkansas and to Alabama. In Arkansas these 
1 

beds have been named the Boone Chert, and the name Boone has been very extensively 

1 

used in Arkansas, southwestern Missouri and Oklab.ona. In Tennessee and Alabama 

the name Fort Payne Chert has been used £or beds of approximately the same age. 

The origin of the vast amount of silica which has entered into the composition 

of these cherts, is a question which seems never to have been satisfactorily 

solved. Appeal has been made to the agency 0£ sill:ca secreting organisms, such 

as sponges, but if sponges had been present in these ancient seas in the enormous 

~umbers requisite £or 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 pirjff,f the formation, though perhaps not in its 

present form, seems to be a necessary conclusion. If' it has · been introduced into 

the limestone f'ormation from some outside source, some distortion of the line -

stone layers around the chert masses might be looked for, but no such struct~es 
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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 dema.rka*tion 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 IDa1' 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~ become thoroughly 

consolidated, but after it had become crystalline, essentially the condition in 

\rlhich 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 or crinoid stems, have not been changed. 

When such beds have been subjected to the influence or j,ercolating ground waters, 

the calcareous fossils have been removed by smlution, and there remains a more 

or less porous chert. In certain porous cherts or this aort, e:meedingly thin 

diaphragms of silica may be observed, crossing the cavities lett by the solution 

of :.the crinoid stems. These diaphragms have exactly the position or~ the cleavage 

planes of calcite, and must therefore have been formed subsequently to the crystal­

lization or the original calcium aarbonate or the fossil. The presence or such 

diaphragms may be explained by assuming that the rock strata, while in their 

original consilidated and crystalline condition, were subjected to some slight 

strain, sufficient to cause the fracture or some or the crystal forms, an4i 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 mu.st assume that 

the siliceous material constituting the chert masses Dnlst have been an orig­

inal part of the formation, although its present condition is secondary, and 

furthermore that some ultimate source, other t~ilica secreting organisms, 

must be appealed to. 

At the present time all 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 

or 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 elastic 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 or 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 accumulatiol')bf the silica 

has taken place subsequent to the consolidation or 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 essential.ly 

a weathering process. The reason for such a supposition is, that in certain 

deep wells which have pentrated these Mi.ssissippian limestones, which are con­

spicuously cherty in the:rf surface exposures, the records show no chert bands 

whatever, but do show silica finely dissemirtated through the limestone. 
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Field observations !9_ ~~~~Burlington 

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

the north. Get thiclmess more accurately and search 

for fossils. 

Section in hollow between Dennis Hollow and Valmeyer quarry bluff. 

5. Pleistocene. 

4. Chert and limestone, Burlington•••••••···••••···•····•• 80 feet. 

3. Limestone, red in color, somewhat argillaceous, 

with some chert. Fern Glen••·•·•·····••·•····•••···••• 20 11 

2. Shale, olive-green or yellowish, weathering 

into a plastic clay. Maquoketa. or Thebes•••·••••···••• 70 11 

1. Limestone, crystalline, nearly white or slightly 

pinkish in color. Kimmswick limestone••••••·•••·•··••• 120 11 
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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 formatiol)honsisting of argillaceous and calcareous 

shales with intercalated limestone beds of greater or less thickness. This 

formation is best exposed in immediate association with the Columbia and 

Valmeyer antj_clines. The no:ethernmost 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 accoss 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 limestone•·•·•·•··········•··•····•····•••·•••••• 33 feet. 

12. Dolomite, blue-gray in color, homogeneous, fine-geained 

and gritty in texture. This rock was formerly exten-

11. 

10. 

si vely mined for cement rock , ·,.... • • • • • • • • • • • • • • • • • • • • • 8 " 

Limestone, thin-bedded ••••.•..........•..........•....• 3 " 

Limestone, filled with specimens of Spirifer 

washingtonensis ••••••••·····•··•···•··•········•·····•• 1 
11 

w 250. 
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9. Limestone, thin-bedded~•···••••••········•········•••·• 2 feet 

8. Limestone with many fossils•··•••••····•·••••·••·•····· 0 " 6 in. 

W 249. 

7. Shales and thinQbedded limestone••••••••·•···•········• 2 11 

6. Limestone, fossiliferous••••·•••···········•·••··•···•• 1 " 

W 248. 

5. Shale, buff or blue in color, with some lenses 

or thin bands of limestone•··••·······•····•·•····•·• 11 " 

4. Shale, buff colored, calcareous, fossiliferous • • • • • • • • • 2 " 

W 247. 

3. Shale, buff or blue in color, w.ith thin beds and 

len.ses of limestone•·····•••·•··•••····•·•·•·······•• 8 11 

2. Limestone, thin and irregularly-bedded, with 

layers of shale. Fossiliferous•••·••··•····••·•·•·••· 2 " 

w 246. 

1. Shale, blue and buff in color, fossiliferous••••••••••• 4 " 

w 24.5. 

In this section the total thickness of the formation is not exposed, 

only the upper portion being uncovered. Bed 13 is unquestionably the Salem 

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 ruhgher ones. 

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 

size this area about equals the one near Sugar Loaf School, and like it, it 

has been exposed by the erosion acr,oss the axis of the Columbia anticline, 

anti 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 aomewhat larger than the last is present, 

also exposed by the erosion actt:~ss-- the axis of the Columbia anticline. Still --· 
another small, isolated area of the formation is exposed in a small ravine 

in the extreme northeast corner of section 27, T. 1. s., R. 10 W. 

Beyond the last mentioned exposure, ip. 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-haljfuile further south, al though in this tributary 

the erosion ac~~ss 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 fiank 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 number 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 formati~n has been penetrated. 

Throughout this area, the Warsaw strata most commonly met with are some 

of the limeston~ beds near the swmnit 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 strata2 

upon the northeastern limb of the Valmeyer anticline, carries the Warsaw strata 

to a higher elevation in a southwest direction. Good Warsaw 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 in6. limestone horizon a few feet 
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beneath the Spirifer bed. The two species together, however, S. washingtonensis 

and~• ma.gnus, 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 covers 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 shalew 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 ace~ss 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 Wansaw, 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 ma.gnus. 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 beds, 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 rath~r sharply marked in most localities by 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 be1ow 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, blu.ish-gray,crystalline, with shaly 

partings. Exposed in wagon road. The 

Spirifer washingtonensis bed•••••····•·••••••·••• ? feet 

9. Shale, soft, bluish in color••·••••••···•·••••··••• 12 " 
8. Limestone, gray, crystalline, with many fossils. 

The Productus magnus bed•··•······•········•••··• 2 " 
w 501. 
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7. Shale, bluish in color, with some calcareous 

bands and lenses •••••••••••••••••••••••••••••••••••• 17 feet 

6. Shale, bluish, filled with bryozoans ••···•••·•·•·•··•·• 1 11 

w 502. 

5. Sha.le, blue in color, without grit, weathering 

to a plastic clay•••··••···••··•··•••·•··•····•··•••• 19 11 

W 503. 

4. Limestone, bluish-gray in color, crystalline, 

w.i.th shaly bands, only slightly cherty •••·•·•···•··•• 11 11 

w 505. 

W 506. 

3. Chert beds, with some limestone intercalated • • • • • • • • • • • 100 " 

2. Limestone, reddish in color, somewhat argil-

laceous in part, with bands of chert in upper 

portion. Fern Glen formation••••·•••···•···•·••••••• 25 It 

1. Shale, olive-green, becoming plastic clay when 

mixed with water. Thebes ••••••• ···•··•••·••·····•••• 

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 aga:mn 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 forn1ation 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 south of Mayest.own 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 sane 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 do'Wll 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 fonnation 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 Warwaw 

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. 4 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 outcrops 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 zones, especially the 

Spirifer washingtonensis and Productus magnus zone. 

SALEM LDAESTONE 

The dividing line between the W~rsaw formation below and the Salem lime­

stone above, lies within a few feet of the conspicuous Spirifer bed near the 

smnmit 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 Eind 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 Su.gar Loaf School 

hollow, beds ll, 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. 11 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, i'lpight 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 t1VO-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 

Saler¢.s 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 de]PJth 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 arotmd 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 isolated 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 dipplng 

western flank, and a broader belt along the more gently dipping eastern flank of 

the fold. Good exposure~f 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 actuajextent 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 exp:,sures of the forma. tion 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 i~resent 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 

~luff, 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 ..;are of Salen 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 s~heast of Mayesto-wn, 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 ivlississippi river bluff east of Valmeyer, to Madonnarllle, where 

the belts upon the two sides of the anticline are joined ace-a-ss the axis mf 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 bluffls. 

In Ma;y-estown Hollow the Salem limestone is exp:,sed to the southwestern edge of 

the village of W.1ayestown, andln Fultz Hollow it extends back nearly as far. 

Note on Salem-St. Louis cmntact. 

Ulrich records Pentremites ~ n.sp., f• conoideus, Lithostrotion? 

proliferum, and plates of Meloniternd Ardhaeocidaris in lower St. Louis lime­

stone, 4 miles northwest of Princeton, Ky. These beds are doubtless the same as 

those we have comm.only 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 som.e 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 alwa§'s to be accepted as reliable indica­

tions of the lower half of the St. Louis li.Jyestone. 11 

(Ulrich, P.P., 36, P• 34). 
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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-

rppted 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 su~rounds all these older beds. A small isolated patch 

of St. Louis limestone ifexposed east of the belt just described, in s.e. 1/4 

sec. 31, T. 1 N., 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, bu~ 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 Valmeyer 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 Colum&ia 

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. In 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 splintery fracture. Locally 

there are beds which are more crystalline than comnon. 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, 

or 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 im 

which no chert whatsoever is present. Locally some beds of the St. Louis lime­

stone, especially in the lower portion of the formation, have betome dolomitized, 

such beds conmonly being of a light 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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The Ste. Genevieve limestone was first named by Shumard from Ste. 

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 ~he 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 Pentremi-te." 

This pentremite is said to be f• 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 

ext~eme 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. 



-52-B 

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 Cfeek, 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 oneemi&e to one­

half mile or less, and continuaes in a southeasterly direction across Andy's 

Creek and along the east side of Fountain Creek to Fountain Creek School. Be­

yond this point the belt becomes much broader and opcupies the entire Fountain 

Creek basin for a distance of two miies, beyond which it is again restricted 

to the east side of the creek, and continuRs 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 dipping limb of the Columbia anticline, 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.lN., R. lOW., 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. 15., 

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 s., R. 9W., 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 Brairie 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. Louis limestone, lying between Renault and 

Burksville, the Ste. Genevieve may be present in patches, which could be 

determined only thDough 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, aid 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. Louis 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 crossbedded, 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 conunonly 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 aand grains 

disseminated throughout the limestone. Locally a much cross-bedded, fine-grained 

sandstone member is 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 Wat~rloo, in n.e. 1/4 sec. 16, r. 2 s., R. 10 w., and elsewhere. 

In most places the formation is quite free from chert, but in its lower ppDtion 

there are rather persistent bands of conspicuous, red chert, which have been 

observed in many different localities. It has not been established with en~ire 



-55-

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,and are believed to be near the 

base of the Ste. Genevieve in nearly all localities. 

Ole of the best exhibitions of 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, oolitic, white •••••••••••••••••••••••••• 5 feet. 

8. Limestone, conspicuously arenaceous, and oolitic, 

with a prolific fossil fauna ••••••••••••••=••••••••••17" 

W 182. 

7. Shale, a discontinuous bed, red, punple or 

green in color, highly fossiliferous locally 

W 181 

6. Limestone, semi-oolitic, more or less cross-

••••••• 

bedded •••••••••••••••••••••••••••••••••••••••••••• 5 " 

5. Shale, calcareous in oomposition and greenish 

4. 

3. 

2. 

in color, not continuously present•••••••••••••••• 

Limestone, thick or thin bedded, dense in 

texture, white in color ••••••••••••••••••••••••••• 

W 180 

Limestone, oolitic • ••••••••••••••••••••••••••••••••• 

Limestone, crystalline in texture, strongly 

cross-bedded below, becoming more evenly bedded 

above, with irregular, red chert masses in the 

1 II 

7 II 

3 " 

higher protion •••••••••••••••••••••••••••••••••• 12 " 
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1. Limestone in evenly bedded layers, fine textured 

and compact, with some chert•••••••••••••••••••••••• 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 

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

1 ._ 

Geol. Surv. Ill., vol. 2. (1866) 
e 

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. lOW., 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•••••••••••••••• 12" 

3. Limestone, thin-bedded, conspicuously cross­

bedded, more or less crystalline in texture, 

abundantly fossiliferous in places •••••••••••••••••• 

vJ S''·P 

10" 

1 
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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••••••••••••••• 6 feet. 

1. Limestone, rather evenly bedded or with some cross-

bedding, hard and dense, fossils not conspicuous•••••• 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, aid 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•••••••••••••••••••• 1 foot. 

9. Llmestone,hard, nearly white in color, granular 

in texture, somewhat cross-bedded•••••••••••••••••••• 1 " 

a. Shale, calcareous•••••••••••••••••••••••••••••••••••••• 

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 chert 

about two inches in thickness•••••••••••••••••••••••• 6" 

3 in, .• 

4 in. 
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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 thickness,harder 

and le§s shaly than the interbedded material. 

Fossils occur in lenses and bands, in places 

crowded in great nunt>ers •••••••••••••••••••••••• 

W 552 

5. Limestone, hard, dense, granular, composed 

largely of small crinoidal fragments·••••••••••• 

4. Limestone, brownish-buff in color, probably 

6 feet 

1 " 4 in. 

magnesian ••••••••••••••••••••••••••••••••••••••• 1 " 

3. Limestone, hard and brittle, variable in texture, 

light gray in color, somewhat oolitic••••••••••• 

2. Limestone, brownish-buff in color, probably 

magnesian ••••••••••••••••••••••••••••••••••••••• 

l• Limes1me, entirely similar to that of bed 

No. 3 ••••••••••••••••••••••••••••••••••••••••••• 

2 " 6 in. 

2 " 6 " 

2 " 6 " 

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 above 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, 
1 

as the basal formation in that Group. His basis for such a correlation is found 

1 
u. s. Geol. Surv., Prof. Pap., No. 36, p. 

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, and subjacent to a massive sandstone 

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 rrgcognized in this formation also, lying between the St. Louis below 
~ 

and the "lower sandstone of the ehester 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 Missouri. 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 thJwriter, both in the field and in the laboratory, have led 
r 

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. 1n 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 ••••••• 60 feet. 

3. Limestone and shale, probably interbedded, talus covered, 

but with numerous slabs of limestone in the talus from 

this horizon, abundantly fossiliferous in places••••••••••••••••• 40 " 

2. Sandstone, much cross-bedded, and including considerable 

calcareous material, with numerous shale and some 

limestone pebble inclusions••••••••••••••••••··•·•••••••••••••••• 10 " 
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1. Limestone, cross-bedded, with numerous crinoid stems 

and bryozoans. Exposed••••••••••••••••••••••••••••••••• 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. In 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 

arenaEeous shaly partings about one inch thick. The surfaces of the 

beds are somewhat hwmnocky, but not conspicuously wave marked •••••• 10 feet. 

2. Limestone, with discontinous sandy partings, and many 

limestone pebbles ••••••••••••••••••••••••••••••••••••••••••••1 to 2 

1. Limestone, oolitic, cross-bedded in part, or thin-bedded 

with shaly partings. Fossils abundant, but usually not 

" 

well preserved•·••••••••••••••••••••••••••••••••••••••••••••• Exposed 12" 

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 s~pposed by Engelmann, but belongs to the 

Cpester. The fauna is a characteristic Renault association and the bed doubtless 

represents a southern exhibition of th at formation. The arenaceous beds folmow!ng 
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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 strongly suggestive of a horizon as high as the Okaw Limestone 

in th~ 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 

Vases 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 
1 

discussed by Ulrich, and mentioned as typical of the upper Ste. Genevieve, a lime-

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

1 
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 thaq the Cypress. The underlying ltmestone and shale formation is abundantly 

fossiliferous in at least one horizon, with a characteristic Renault fauna. 



-63-

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 the preceding introduction, whibh 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 ~ugnoides, Girtyella indianensis is commonly 

present, and a species of ComJ>sita which has been identified as Q. trinuclea is 

generally present, and in some localities are very abundant. In some localities 

a large fauna of diminutive gastropods and pelecypod shells has been secured, some 

of the species af which have not been observed 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 paiition, 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 st~uctural 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 

fine-grained, calcareous sandstone beds which are conspicuously cross-bedded. In 

th,lnidst 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 convnonly 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 critisally 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 earliem 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 St. Louis, 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 basin 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 nad 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 preGeding formations, although the 
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presence of some elastic 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. 

Witb:1the 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 ~xtend 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 al~ 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 elastic 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. 
1 

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 fauna! 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. 

1 
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Subdivision of Ste. Genevieve into two formations??? 

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 
1 

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

1 
Shumard, 1st 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, aid 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 of ,Al ton and Ste.- ouis", the localities given for the 
' ,I -, 

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 of/4ts 
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 eescription 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 •rly work in southwestern Illinois resulted in· a 

more detailed description of the formations of Mississippian age in 

the Mississippi river section, than had been previously~given. 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 

3 

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

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

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

Geol. of Ill., vol. 1, p. 487 (1882). 
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these counties these authors recognized eight divisions of the 

Chester which were numbered downward, the odd numbers, 1, 3, 5, 7, 

being applied to limestoae, 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. Its 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 calleQ1he 

"Lower Sandstone of the 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-

1 
Trans. St. Louis Acad. Sci., vol. 2, p. 189 (1868} 

ian section in southern 1llinois, 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 fol'Rlerly 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 reviv~ EngelmaM'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 taole 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 .• 

4 
Prof. Paper, u. S. Geol. Surv., No. 36, p. 53. (1905) 

In coMection 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 unconfona­

ably upon the lower. The lower one of the two formations in com­

posed entirely of a massive sandstone, while the upper includes 

beds of shale and lillestone, as well as sandstone. In a prelillinary 
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. Sur~., Jlonog. I, p. 24 (191~). 

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 n8M8 Brawerville 

was attached, and this prior use of the naae Aux Vases seems to 

necessitate the discontinuance of the,--Brewervllle 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 Roeber. Through a portion of this distance, 

southwest of Millstadt, the formation is apparently hidden by the 

overlapping Pennsylvanian fo1'118tions, although this region ls 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. 

lbe northernmost expesures of the fonaation 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, r. lN., 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 ddubtiess 1s present for some distance intirely covered 

with glacial drift.· In the s. e. 1/4, sec.&, T. 1S., R. 9W., however, 

the Renault formation whose normal position is over the Aux 

Vases, rests upon the Ste. Genevieve limestone, and the same condition 

exists in the east bank of Hickman creek near the eiddle of 

n.e. 1/4, sec. 7, !. IS., R. 9W. Outcrops of massive sandstone, 

undoubtedly the A¥X. VaNs, do occur in the bluffs along the east 

side of Hickman creek north from the road cDosslng the creek in 

s.e. 1/4, sec. 31, T. IN., R. 91., and in some of the short tributaries 

to that strea, but in none of these .localities h•s the basal bed 

of the sup,rjacent Renault been observed. Another outcrop of the 

same massive sandstone occurs in the extren-.~,outheast corner of 

sec. 6, T. 1S., R. 91. 

By far the aost important exhibition of the Aux Vases in this 

northem portion of our area, is in a tributaz, of Hickman creek 

from the southeast, which crosses nearly .th• middle point of the 

south line of•••• 1/4, of s.w. 1/4, Sec. 32, T. IN., R. 9W. At. 
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very near the point where the stre• crosses the section line the 

following section is well eshibited. 

4. Renault, arenaceous ~hales, etc. 

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

2. Sandstene, massive, yellow-brown in color, ·fine grained. 

The Aux Vases. 

1. 

In this section only the uppermost surface of the Ste. Genevieve 

li•stone is exposed, with the sandstone resting unconfo:rmably upon 

it. The sandstone rises as a vertical bluff of 20 (?) feet or more 

in the channel of the strea11, causing a notable water-fall when the 

stream is flowing. Above this fall the grad.lent of the stream is 

•-ain gentle, with the outcrops of the higher portion of the Aux 

Vases and the Renault more or less continuously exposed fo» some 

distance. The presence of the basal conglomeratic bed of the 

Renault in this section, which locally characterizes that foJ:11&tion 

froa these northernmost exposures to the most southem ones ln 

Ste. Genevieve County, Miss6uri, demonstrates conclusively that the 

••nd•tone forming the water-fall lies between the Ste. Genevieve 

li•stone 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 •ssive sandstone lying upon the Ste. 

Genevieve li•stone 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. JS., R. 9W., has the 

requisite lithologic character of the lux Vases, and probably does 
I 

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 &8118 creek, about one mile south­

east of the locality last aentioned, good exposures of the Awe Vases 

are present in the bed of the strea at the b~idge, in s.w. 1/4, 

n.w. 1/4, sec. 5, r. 2S., R. 9W. At this point only the upper sur­

face of the formation is exposed in the creek bed. lbe Renault 

formation is also present, and although it is areeaceous and is 

not marked by a basal congloaerata at this locality, the sandstone 

is very different in character from the underlying, massive Aux 

Vases,and it is succeed_!td by Variegated shales in a very short 

distance down the str••• 

Godd exposures of th characteristic, massive sandstone are 

present along that branch of Gerhardt creek crossing the southem 

half of sec. 8, r. 25., R. 9W., and also along the main cbaMel of 

Gerhardt creek rUMing diagonally across sec. 17, r~ 2S., R. 91., 

other good exposures are present in k6pp Creek, in sec~ 20, and in 

n.w. 1/4, sec. 21, T. 25., R. 9". In Walker creek the exposures of 

the Aux Vases are present only in s.w. 1/4, sec. 28, r. 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. Pora 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. 9W., 

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. 

Q'I the southeastbank, however, the _limestone does not rise much 

above the creek bed, and in tbe n.w. 1/4 of sec. 9, T. 3S., R. CJW., 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 ls 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 uximta dimension. In the n.e. 1/4 of s.w. 1/4, sec. 4, T. 3S., 

R. 91., the sandstone forms a bluff some 60 feet high, tiaing from 

· the southeast bank of 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. 9W., the Aux Vases sandstone forms the walls of a rather narrow 

gorge. In the tributary of Rock House creek from the west, flowing 

across the north half of sec. 101 T. 3S., R. <JW., 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 

contin~ at interval& up both main forks of the st:rea into sec. 91 

T. 3S., R. 9W. 

Across the divide between Rock House creek and the North Pork 

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 comer just .south of Burksville Station (New 

Design), a well has been drilled to a depth of 331 feet, giving the 

following section. 

Soil and drift ••••••••••••••••• 28 feet. 

Sandston•••••••••••••••••••••••'9 feet. 

LiMston••••••••••••••••••••••234 feet. 

The sandstone first pen~trated be~ath the drift in this well 

section, must include the Awe Vases, but from the data at hand there 

is no way to deteminewhether 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 llne upon the accOlll)anying geological aap, 

it bas bun assumed that the uppermost portion of this sandstone 

is Renault, for the reason that within a distance of only a little 

more than one ■ile to the southwest of Hew Design., the Renault over­

laps the Aux Vases and rests directly upon the underlying St. Louis 

liaestone. The valley extending nearly due south from New Design 

which is perhaps the ~•d of North Pc;,r,C of R~rs, creelt, is filled 

with glacial dtift with no rock exposures whatever, but just south 

I 
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of the junction of this valley with tllat of Dry Run creek, near the 

middle of the north half of sec. 29, T. 3S., R. 9W., good exposures 

of Aux Vases sandstone are present. Another uposure of massive 

sandstone, having all the lithologic characters of the Aux vaaes, 

and •oubtedless belonging to that formation, is present just south of 

the highway crossing the valley in the middle of the east half of 
I 

sec. 20, r. 35., R. 91., near the east line of the section, about 

three-eights of a ndle southeast of New Design. 

· In the several forks of Horse creek west of Red Bud, the Aux 

Vases, sandstont outcrops in more or _less isolated areas because 

of the ovetlapp&ng of the Renault formatbn to the west in this por­

tion of our territory, but numerous excellent exposures of tbe fom­

atien are present along these streams, some portions of their 

valleys being bounded by conspicuous sandstone bluffs. In the 

valley of the main tributary of North Fork of Horse creek, in N.E. 

V4 of s.e. 1/4, sec. 4, T. 4S., R. CJW., the base of the Aux Vases 

is well exhibited resting directly upon the µnderlying St. Louis 

limestone, frltb a conspicuous basal conglomerate of the same char­

acter as ~tin 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.w. 

1/4, sec. 151 T. 3S., R. 9W., the Aux Vase~ rises in nearly vertical 

bluffs 40 feet high, and ln 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 lluffs 
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further down stream. In Dry Pork of Horse creek, the Aux Vases 

sandstone is exposed only in the bed of the stream for a distance 

of less than .one miie, 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 _fomation is not overlapped by 

the superjacent Renault, so that its outcrop is continuously exposed 

except where it is burled beneath Pleistocene deposits. The 

formation ls well exhibited in the s.e. 1/4, of s.w. 1/4, sec. 3, 

T. 5S., R. 9W., along the highway and in the head of the tributary 

of hairie duRocher creek. F:rom this locality southward good ex­

posures are present in all the tributaries of Prairie du Rocher 

creak 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 expos~. The last outcrop of the formation 1s by the road side 

at the feot of the bluff a little over one mile below Modoc. 

Litholoqiq characters. The Aux Vases fomation, as it is de­

veloped in Illinois, is unifo:rmly a fine or medium grained, yellow­

ish-brown sandstone, coanonly deposited in massive beds with more 

or less conspicuous cross-bedding. Locally so• portions of the 



-81-

sandstone are mottled with small, closely crowded, darker brown specks 

from one to three millimeters in diameter, other parts being entirely 

free from such markings. 'Iha color of the sandstone varies from nearly 

white, through light yellowish brown, to reddish-brown, the extremes 

in color being the less co1110n. Upon the long exposed weathered surfaces 

of the sandstone, the reddish-brown, ferruginous coloring is more con­

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 aassive character of the sandstone, and the absence of shale 

partings between the beds, causes it to fora abrupt bluffs in favorable 

situations, and where stream channels have been eroded in it, picturesque 

gorges with naarly 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 du Rocher and llodoc. 

In Missouri 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 1n 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 fo111-

ation is in places a clean contact betw~n the aasslv• sandstone 

and the limestone, ~uch a contact being well shown alo~g the wagon 

road between Prairie du Rocher and Modoc. In. oth•r localities 

several feet of conglomerate arid shaly beds are present in the baae 

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, ins. e. 1/4, of s.w. 1/4, sec. 28, T. 3S., R. 9W., 

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, maaslve, yellowish in 

color, the lower surfa·ce, to dep;th 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•••••••••••••••••• 1 foot 

5. Shale, arenaceous, yellowish-green in color, with 

more or less contorted bedding•••••••••••••••••••••••• 5 • 

4. Sanclatone, irregularly bedded, with conspicuous 

ripple-marks, some parts with numerous cavities 

probably formed by the removal ef clay pebbles ••••••••• ! • 

3. S~ale ••••·•·•·•••··•••••••••••••·••·•••··•••·•••·•••••••••• 3 in. 

2. Conglomerate, sand matrix with angular, St. Louis 

chert pebblea•••••••••••••••••••·•·•··•••••••··•••••••·l • 



-83-

1. ll•stone, hard and dense, gray in color, with 

soma chert. St. Louis liMstone. Exposed •••••••• · ••• 6 feet 

other localities where the basal conglomerate of the Aux Vases 

1s well developed, are on Rock House creek in s.w. 1/4, of s.w. 1/4, 

sec. a, r. 3S., R. 91f., and again along the same creek in s.w. 1/4, 

sec. 4, T. 35., R. CJW., where th• sandstone rises 1n a bluff 60 feet or 

more in height. A very excellent locality for the basal congloMrate, 

where it may be seen resting directly upon the subjacent St. Louis 

liaestone, is ins. e. 1/4, of n.e. 1/4, sec. 4, t. 4S., R. 91., along the 

aain tributary of North Fork of Horse creek from the west,a nd for a 

short distance down the strea 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 fro■ the subjacent St. Louis limestone, varying in size 

from a fraction of an inch to nearly two feet. 
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Sub-A,\!! yases Unconfomity. lbe unconfol"ID8ble relations of the 

Aux vases sandstone to the subjacent limestones are clearly established 

in several ways. The contact between the sandstone and the underlying 

liMstone is always a sharply defined line, with no inter-gradation of 

sediaents whatsoever. Ibe basal conglomerate which is generally present 

over a distance of about seven miles along the strike of the beds, fro• 

Rock House creek souttwrard, is one of the best evidences of unconformity. 

A third strong proof of the unconfonlty is found in the uneven surface 

of the underlying limestone surface. 

The time interval preeeeding the Aux Vases, during which no 

sedillentation 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 that fol'Rl8tion today. The presence 

of such cherts in the conglomerate proves that before the acc0111Plishment 

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 of the limestone upon that ancient land 
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surface, had been carried as far as the chart formation in the same 

lillestenes 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 Awe Vases sea, and were finally consolidated 

into a true basal conglomerate. 

The erosion of the pre-Aux Vases land was considerable, as 1s 

_evidenced by the complete removal of the Ste. Genevieve limestone over 

a considerable portion of the area. In the extreme northem 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 between Prairie du Rocher and Modoc. In ail 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 ln this 

region, ·or that it was deposited and later removed before the deposition 

of the sandstone. 'lb• last of these explanations seems to be the most 

probable one. The Ste. Genevieve limeston~ ls a wide-spread formation, 

extending northward all the way to Iowa. It is also present to the 

east, in Indiana, and bas been encountered in the oil wells of eastern 

Illinois, _and it seem& to be reasonable to assume :th•t the sea in wbich 

the fomation was deposited stretched across the entire Illinois basin, 
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as did the earlier Mississippian seas. If the fonation was never 

deposited where it~• now absent, tlle Ste. Genevieve sea must have 

been a long, narrow, fi~ger-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 in~fl.alities 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 Pral~i• du Roeber, to the mouth 

of the creek halfway between that town and Modoc, tbe lower contact of 

the Aux Vases is continuously exposed, and the dip of this surface is 

considerably greater than the dip of the strata in the underlying 

limestone, a number of the limestone beds being truncated in this short 

distance. Another locality wher.e this uneven surface is again shown, 

is southeast of Waterloo, in the aouthem portion of sec. 5, and the 

northem portion of the adjoining section 8, T. 3S., R. 9W., between 

the Waterloo-Red Bud road and Rock House creek. In this area the St. 

·Louis limestone is sunounded on three sides by the Aux Vases sandstone, 

and the base of the sandJtone occurs at a very much lower elevation 

than the surface·of the limestone in the illaediately adjoining area, 

the difference in elevation being much greater than can be accounted fe» 

by the gentle easterly dip of the .strata. This area of St. Louis lime­

stone can only have been a small hill-like elevation upon 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~•• under consideration, elder 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 1of clay, in the fom of shales, in certain horizons. 

In the Ste. Genevieve limestone formation some arenaceous material is 

present, but even here the organic limestones vary graatly prepon­

derate. The Aux Vases is the first formation in the series which 

is made up whodly 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 l~ the attitude of the lands surrounding 

the Illinois basin at this time, and it is iq>ortant to determine, if 

possible, the source from which the sand was derived. 

All the Mississippian formations in Illinois were deposited 

in a basin aore 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 wett of the 

O&ark region there was free coamunicatien during the first half of 

Mississippian time, between the northern portion of the Illinois 

basin and the ~sslssippian waters of southwestem 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 areaJ it was at least a barrier sufficient to separate very 

notably the Illinois basin from the Wuerly basin still further east, 
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whose sediments were derived fl'OII the Appalachian land. 

lhe lithologic character of the li•stone fomations of the 

first half of the Mississippian period2are such as to make it certain 

that nowhere about the Illinois ~sin 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. Burea~ Geel. and Mines, vol. 12, 2nd ser., p. 41 

may have continuad through other periods of lower Mississippian, 

but no evidence to support such a conclusion is as yet forthcoming.-. 

for a period imnediately 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 period, the 

resultant Illinois basin was far more restricted than it had been during 

the earlier periods of limestone deposit1ion. It no longer reached 

northward in the Mississippi valley to Iowa and beyond. The northern­

most deposits of this restricted basin, as they •re actually ~xposed 

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 conmunlcation to the 

soutlllest around the northern and western .sides of Ozarkia during this 
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tille, and all evidences indicate that the basin was limited on the 

east, probably by the low lying land occupying the position of the 

Cinc1Mati arch. The submerged area constituting the Illinois basin 

in Aux Vases time must, therefore, have been a rather broad embayment, 

between Ozarkia and Cincinn~tia, opening only to the south. In this 

Basin the Aux Vases and all the later Chester formations were deposited. 

'lbe relief of the'land surnunding this basin must have ~een gre~ter 

than during the earlier, much more extensive Mississippian basin that 

had reached northward to Iowa, and f&-011 there far to the northwest, and 

in consequence of this greater relief elastic sediments became much 

more CODIDOn than they ~ad been previously. The greatest relief in the 

land adjacent to this basin was doubtless Ozarkia, whe~• the sand•tones 

of early Paleozoic age must have been well expesed. In no ether 

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 conalusion 

seems justified that the material constituting the Aux Vases sandstone 

was derived from Ozarkia. 
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Paleontology. 'lbe onlr organic re•ins of any sort which ~ave 

been observed ln the Aux Vases, are some imperfect tree trunks, 

probably Lepidodendron, from the basal conglomerate in the bed of 

North Pork of Horse creek, in s.e. 1/4, of s.w. 1/4, sec. 28, T. 3S 

R. 9W.? just north of TJpton Church. 
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Field Cipseryations to be Mad• on th• Aux vases Sandstone 

Re-examine section northwest of Millstadt, s.w. 1/4, s.w. 1/4, 

sec. 32, t. lN., R. 911., Make careful measure•nt of the section, also 

the superjacent Renault. 

Discuss Aux Vases sandstone west of Columbia anticline. 



-

-92-

RENAULT FORMATION 

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. Th~ 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 be·lt 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. In 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 noxth 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 N., 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 sand$tone 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., R. 9 W., where it overlies the massive Aux Vases sandstone 

1 with a distinct basal conglomerate. 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 Hic!Gnan creek, where the following section 

has been measured. 

6. Sandstone, shaly, irregularly bedded in convex 

masses •••••••••••••••••••••••••••••••••••••••••••••••••• 7 feet 

5. Quartzite, very hard, almost chert-like in part, 

red and yellow in color, interbedded with arenaceous shales, 

with imperfect fragments of Lepidodendron trunks. Yankeetown 

formation ••••••••••••••••••••••••••••••••••••••••••••••• 5 feet 

4. Shale, variegated in color, purple to bluish, greenish 

and yellow,arenaceous below and somewhat conglomeratic •• 10 feet 

3. Not exposed ••••••••••••••••••••••••••••••••••••••••••••• 10 feet 

2. Sandstone, fine-grained and even-textured, soft, 

yellow in color, thinly and very conspicuously 

cross-bedded •••••••••••••••••••••••••••••••••••••••••••• 12 feet 

1. Limestone, hard and dense, with conspicuous red 

cherts, the uppermost beds arenaceous, or almost a 

sandstone. Ste. Genevieve •••••••••••••••••••.•••••••.•• 6 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 Prali.e du Long 

creek. Along this stream in the extreme northern part of sec. 5, 

T. 2 S., R. 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 follows: 

Drift •••••••••••••••••••••••••••• 60 feet 

Sandstone (Yankeetown) ••••••••••• 4 to 6 feet 

Variegated shale ••••••••••••••••• ? 

Hard Limestone ••••••••••••••••••• 4 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 tong creek next south of the one last 

mentioned. At the bridge over this stream in srw,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. In 

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 bees 

are also massive and are lithologically like the Aux Vases, making it 

difftc~1t 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 sow. 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 

diligent search, and the following species have~en collected and 

identified. 

In a small side draw from this tributary, south of the house in 

s.w. 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.? 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 a~aceous 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 ill .§.ily. 

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 northernmost 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, Te3 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 ill .§!!y,, 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, anij 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, wit~ its head near 

the middle of sec. 16, T.3 s., R.9 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 b~low 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. 
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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., 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 
I 

and at 40 feet lower elevation, there is a massive sandstone outcrop, 

probably Aux Vases. The interval between, 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., 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 part 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 c;ossing the north half of s.e. 1/4, sec. 

2, T. 4 S., 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 1 .§.lb. 

Pentremites pyriformis Say. 

Cheilotrypa sp. 

Leioclema 1 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. sp. 

Spirifer increbescens Hall, var. 

s. Leidyi Norwood and Pratten. 

Spiriferina transversa (Mehesney.} 

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. f. cuneatum Hall. 

Myalina sp. 

Avicubpecten sp. 

Cypricardella sp. 
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Microdon sp. aff. &_ oblonga Hall. 

Bellerophon sp. 

Euphemus sp. 

Cyclonema 1 sp. 

Bulimorpha 1 sp. 

Holopea 1 sp. 

Orthonychia chesterensis Meek and Worthen 

Platyceras sp. 

orthoceras sp. 

Di sci toceras sp. 

Gi:iffl;thides 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. a, T. 4 s., 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 •••••••••••••••••••••••••••••••••••••••••• 10 feet 

2. Limestone, arenaceous with numerous small 

crinoid stems and other fossils upon the 

weathered surface ••••••••••••••••••••••••••••••••••• 4 feet 

1. Sandstone, massive •••••••••••••••••••••••••••••••••••••• 2 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., R. 9 w., and in the bank of the creek at the south edge 

of the same quarter section. In 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., 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. 

Soil •••••••••••••••• 24 feet 

Limestone ••••••••••• 20 feet 

Shale ••••••••••••••• 20 feet 

Limestone ••••••••••• 20 feet 

Shale ••••••••••••••• 20 feet 

Sandstone ••••••••••• 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., 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. Limestone, with some shale partings ••••••••••••••••••••• 5 feet 

3. Shale, calcareous, with thin limestone layers 

Fossils abundant •••••••••••••••••••••••••••••••••••••• 15 

2. Limestone, arenaceous ••••••••••••••••••••••••••••••• 2 to 3 

l. Sandstone, yellow-brown in color, massive, 

with numerous vertical, Scolithus-like 

burrows. Exposed ••••••••••••••••••••••••••••••••••••• 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. 

Edwards and Haime. Zaphrentis spinulosus 

Eupachycrinus sp. 

Talarocrinus ovatus Worthen. 

Pentremites pyriformis Say. 

Pentremites florealis 

f. svmmetrious Lyon 

Stenopora tuberculata (Prout.) 

Fenestella cestriensis Ulrich. 

" 

" 
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t• serratula Ulrich 

Ulrich Polypora cestriensis 

Cystodictya sp. 

Glyptopora sp. 

Orthotetes kaskaskiensis (Mcchesney.) 

Productus ovatus Hall. 

Diaohragmus elegans (Norwood and Pratten.) 

Dielasma shumardanum (Miller.) 

Spirifer increbescens Hall, var. 

Eumetria verneuiliana Hall 

Cliothyridina sublamellosa 

Composita trinuclea (Hall.) 

Conularia sp. 

Cladodus sp. 

Ctenecanethan sp. 

(Hall.) 

The bed of Dry Fork of Horse creek is excavated in the Renault 

formation throughout its entire length, except f or 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., 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., 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., 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. In 

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. ~t this locality a good 

specimen of the fossil crinoid Talarocrinus ovatus, one of the most 

diagnostic Renault species, ~as secured. The last exposure of Renault 



C 

-126-

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. 

·oiaphragmus eleqans (Norwood and Pratten.) 

Dielasma shumardanum (Miller.) 

Girtyella brevilobata (Swallow) 

Spiriferina transversa (Mcchesney.) 

Spirifer increbescens Hall, var. 

~. 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. In the rather 

broad and short tributary to Carr creek heading in 5.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. 
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The very base of the Renault beds 1n Little Carr creek is ex­

posed in the south encl of an elongate sink hole 1n a tributary from 

the seuth, in the extreae northwestern corner of sec. 33, T.l s., 
R. 1011. Th• basal bed ls sandstone and rests upon Ste. Genevieve 

limestone in which the sink-hole ls developed. The elevation of this 

basal sandstone mlllber of the fo111atlon ls th••- as that of the 

fosaillfnous limestones and shales ln the maln valley, not more than 

1000 feet distant to the southeast, and the dip of the strata 

doubtless carries the sandstone just beneath the limestone. In the 

main valley of the cnek, Pennaylvanlan lillestone, with such 

characteristic fossils as Splrl#s §fMFftut, 1s exposed, less than 

one-fourth llile above the Renault outcrops, and about 20 feet higher 

in elevation. Wltb these lbdts established, the total thlekness of 

the Renault in this section cannot· exceed 40 feet, and ls probably 

less, and there is no place for the Aux Vases sandstone. 

In the upper part ef Carr creek valley, in a.e. 1/4, sec. 33, 

T. ls., R. 10 w., a Nlllbel' of llllleatone outcrops are expoaed ln or near 

the bed of the creek, at a little distance beneath the characteristic red 

clay in the basal put of the Paint Creek. Although no exposures of 
-

Y•nkeetown have been observed beneath the Paint Creek beds at these localltlea, 

and the limestones have afforded no faunas, as yet, their llthologle Gbuacters 

suggest the Renault, and they doubtless represent the uppemost beds of that 

formation. 

About three-fourths of a ■lle 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 fomation above, 
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ls present at the bridge en the north and south road. No foaslllferous 

lllleston• is associated with thls sandatone, and no fesslls of any sort 

h••• been found 1n lt, so it ls not possible to detenlne lta age wlth 

certainty. It has none of the GhU'actera of the Aux Vases, howe•er, and 

ls undoubtediy either Renault or basal Pennsylvanian. Pennsylvanian 

beds are certainly present about one-half ■lle east, ln the south branch 

ef the valley, ldaen a 111all outcrpP of black, carbonaceous ahale, 

characteristically Pennsylvanian ln aspec:t, ls poorly exposed. On the 

accompanying geological map these sandstones are in part at least, mapped 

as RanNlt, making the Renault belt continuous, but ls possible that the 

overlapping Pennsylvanian at this point extends beyond the Renault and 

rests upon the Ste. Genevieve lilllestone. 

In th• luge tributary to Andya creek from the north, in aec­

tlons 4 and 9, T. 2 s., R. 10 w., the Renault ls well exposed. In 

the•••• 1/4 of n.e. 1/4, sec. 9 the actual contact of the base of the 

fonatlon upon the subjaeent Ste. Genevieve limestone, is exhibited, 

with the following succeaalon of beds. 

6. Sandstone ledged, flna-gralned, yell• brown 

In color••••••••••••••••••••••••••••••••••••••••••••• 

5. Shale, variegated red and green, with thin 

beds of limestone conglomerat•••••••••••••••••••2 feet 

4. Talus cover•d•••••••••••••••••••••••••••••••••••••4 • 

3. Calcareous bed, tough and earthy in texture, 

its base irreguiar, wltb irregular, knotty bedding 
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lower half •••••••••••••••••••••••••••••••••••••••••••• ! foot 

2. Shale, variegated red and green in color, with some 

calcareous beds at the top. Fossiliferous •••••••••••• 5 feet 

w. 543 

1. Ste; Genevieve limestone •••••••••••••••••••••••••••••••• 

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 Aµx Vases, but the outcrops are nowhere continuous, and 

where the continuity is most complete there are becls of arenaceous and 

variegated shales 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. 



-134-

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 exhibited1• In the intervening region the 

conglomerate has not be.en 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 progress.ve transgression of the sea from Aux Vases tdJine into Renault 

time, there should be no basal conglome~ate 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 cr Red Bud. 

Collect fossils. 

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

section carefully, collect fossils. 

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

from the basal limestone beds. 

YANKEETOWN FORMATION 

The Yankeetown1 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 fonnation 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 N., 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 quaTtzite 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., 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. 5. 

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. In 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 f9r 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 ~ennsylvanian formations into the uneven Chester surface. 

One such area is in the beds of 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., R. 9 W. A second area of the same 

sort is south of Bohleysville, in n.e. 1/4 sec. 32, T. 1 S., R. 9 W. In 

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 simpl1 

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 s., R. 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., 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 short tributaries 

of Horse creek from the east, between Poe Station on the Mobile and Ohio 

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 s~me 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 s., 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. In 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., R. 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 resid,uum 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. In 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~balf 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., R. 9 W. 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 FORMA.TION 

The Paint Creek1 formation succeeds the Yankeetown with apparent 

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

State Geol. Surv., Monog. I, p. 26 (1914). 

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 m:>st persistent and characteristic 

deep-red clay, which can nowhere be confused 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 lamination or bedding planes, and is cOJIIJlOnly without inclu­

sions of any sort, but at a single locality of Gerhardt creek, in 

n. w. 1/4 sec • 15, T. 2 S • , R. 9 W. , a number of irregularly rounded 

limestone pebbles 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, but 

occurring as they do in a 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 

angular fragments an inch or less in diameter, and :fjnaJJy breaks down 
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into fine red Im;1d. When encountered in well digging the bed is very ha.rd 

and tough, and can be excavated only by the a.if' of blasting, but when 

exposed to the weather it rapidJ.y slacks and forms red, sticky mud when wet. 

In a11 localities where measurements have been possible, the 

sunmdt 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 

coimOOnly 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 bas been described, persistent as it 

is through a distance of at least 32 miles of outcrop 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, especia.J.ly such as are so 

conspicuously developed in southwestern Missouri. These residue.1 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 

a.re wholly wanting in this Paint Creek bed. The original source of' the 
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Paint Creek red clay probably was from a great body of residua.J. 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 wbich 

bad been held in suspension in a body of quiet water. During the period 

of great 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, 

a.nd 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 notably different . 

lithologically, from similar sbales and limestones in other parts of the 

Chester group. The shale beds are more conspicuous in the lower portion, 

immediately succeeding the red clay. 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 connnonly JOOre or less a.rgillaceous 

below, with sha.ly partings, higher up in the formation they become more 

massive, purer and more crystalline, all are 100re or less fossiliferous. 

At the sunmit of the formation a solid limestone bed, perhaps as mu.ch as 

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

is exposed near the northern border of the area under consideration, on 

Prairie du Pont creek, one mile northwest of Millstadt. At this point 

the red clay member of the formation is well exhibited in the ba.nk of 

the creek a few rods north of the road crossing, and the limestone beds 

overlying the red clay continue across the road, the total length of 

outcrop being about one-fourth mile. Down the creek the formation passes 

beneath the Yankeetown. This Paint Creek and Yankeetown together con­

stitute an isolated exposure of Chester, entire.cy- surrounded by 

Pennsylvanian. 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 outcrop 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 afforded a few fossils, the following species being recognized. 

Along Prairie du Long creek, west of Floraville, the .Paint Creek 

occupies a much larger area than either of those already mentioned, but 

this too is isolated and is entirely surrounded by the Pennsylvanian. 

The surf'icial gla.cia..l deposits are tllick in this pa.rt of the territory 

which bas been mapped, and the actual outcrops of the underlying ha.rd 

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 f'a.r the most important outcrop of' the f'orma.tion in this area is in the 

bank of the creek above the bridge, nea.r the middle of' the north line of' 

sec. 10, T. 2 S • , R. 9 W. In the east bank of' the creek at this point, beds 

of' limestone and shale are well exposed which occupy a position above the 

red clay member of' the formation. A few rods up stream, around the 

bend a.nd on the opposite side of' the stream, the red clay beds of' the 

formation a.re well exposed, with the more calcareous, f'ossilif'erous beds 

above them. The complete section exhibited in the two localities, is as 

follows. 

4. Limestone, bard, gray, crystalline, Without shale 

partings, conspicuously crinoida.l •••••••••••••••• 8 to 9 f'eet. 

3. Shale, laminated, mostly blue or yellowish., with 

slight admixture of' red and purple •••••••••••••• 12 

2. Limestone., thinly and irregularly bedded, with 

sbaly partings, very f'ossilif'erous •.•••••••••••• 2 

1. Shale, deep red in color, breaking into angular 

fragments a fraction of' a.n inch in diameter. 

Not f'ossilif'erous •••••••••••••••••••••••••••••• 6 

fl 

" 

If 

Beds two and three in this section are highly fossiliferous, and 

the following species have been identified. The shale bed No. 2 is especially 

cbaracterized by the remarkable number of' beautifully preserved bla.stoid.s. 

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 formtion is well exposed in the 
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south bank of the creek, with the more caJ.careous beds above, 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 buf'f in color, speckled with brown. 

Quarried for building stone. Pennsylvanian. • • • • • • 28 feet. 

5. Limestone, a thin ledge not well exposed, the 

actual contact with the overlyi.Dg sandstone 

not llllcovered • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••• 

4. Unexposed, probably sbaly beds, or intercalated 

shale and limestones passing into more calcareous 

1 

beds above • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 15 

3. Sba.J.e, dark red, consolidated cl~, nonl.arninated, 

the line between this bed and the one above not 

sharply defined •••••••••••••••••••••••••••••••••• 25 

2. Shale, green, nonla.mina.ted ••••••••••••••••••••••• 1 

1. Limestone, bard, crystalline, somewhat crinoidaJ. • • ~ 

In the same quarter-section, on the opposite side of the creek 

just below the mouth of the tributary from the south, some limestone 

beds of the Pa.int Creek f'orma.tion a.re exposed, from which the following 

fossils have been collected. 

Za.phrentis spinulosa. Edwards and Haime 

Pentremites pyriformis Say. 

Eupa.cbycrinus sp. 

Pachylocrinus sp. 

n 

fl 

n 

II 

" 
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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 makes it difficult to locate the line between the 

Pennsylvanian a.nd 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 

all 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 ;fributa.ry valleys from the south, in the south half' of s.w. 1/4, and 

in s • w. 1/4 of s • e. 1/4, sec. 23, T. 2 S • , R. 9 W. , the D.imestones 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 :pyrif'ormis Say. 

Tal.aroorinus ovatus Worthen. 

Pala.eacis sp. 

Stenol)Ora 

Fenestella cestriensis Ulrich. 

Archimedes communis Ulrich. 

Poly:pora cestriensis Ulrich. 

Cliothyridina sublamellosa (Hall.) 

Composi ta trinuclea (Hall. ) 

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

clay member of' the Pa.int Creek formation is exposed at two localities. 
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0ne of these is in n.w. 1/4 of s.w. 1/4, sec. 26, T.2 s., R.9 w., where 

the red cla.yfs succeeded by more calcareous, fossiliferous shales, and 

this again is succeeded by limestones • Fossils from the more calcareous 

sba.les 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 tubercula.ta (Prout.) 

Erido:pora punctifera Ulrich. 

Fenestella cestriensis Ulrich. 

Archimedes compactus Ulrich. 

Lyropora ra.nosculum Ulrich. 

Girtyella brevilobata (Swallow. ) 

G. indianensis (Girty. ) 

Spiriferina spinosa (Norwood and Pratten.) 

Spirifer increbescens 

Cliothyridina. sublamellosa (Hall. ) 

Composita trinucJ.ea (Hall.) 

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 cha.re.cteristic, deep 

red clay member is succeeded by fossiliferous, calcareous sba.les, 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 f'or nearly a quarter of' a mile in the bed 

of a 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 clay bed 

is not exposed, it is believed to be near or at the very summit of' the 

f'orma.tion. 

South of the Waterloo-Hecker road, 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, sec. 2, T. 3 s., R. 9 w., and further down the 

creek, in sec. 1, more calcareous shales with intercalated limestones 

a.re well exposed to the :point where the Chester formations are covered by 

Pennsylvanian sandstones. 

In the valley of Rock House creek, where the Pa.int Creek beds 

ought to be exposed, the glacial 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 S., R. 9 W. , a.re present, which probably 

belong to this formation. There are excellent exi,osures 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 Houe creek, 

heading in s.e. 1/4, sec. 14, T. 3 s., R. 9 w., there a.re good exposures 

of both the red clay member and the higher limestones and calcueous 

sbal.es of the Paint Creek formation, and in the scuthernmost of the two 

valleys the following species of fossils have been collected. 
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Za.pbrentis spinu1osus Edwards and Ha.ime. 

Pentremites pyrif'ormis Say. 

Eu:pa.chycrinus tumulosus Miller. 

Aga.ssizoCrinus sp. 

Lyropora ranosoulum Ulrich. 

Spiriferina spinosa. (Norwood and Pratten.) 

Spirif'er increbescens Hall, var. 

Cliothyridina sublamellosa (Hall.) 

Composita trinuclea (Hall.) 

At the house situated at the road corner in the middle of the 

quarter-section, a well bas been recently dug which penetrates the 

Pa.int 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: 

Soil ••••••••••••••••••••••••••• 12 feet 

Limestone ••••••••••••••••••••• 23 tJ 

Red rock•···•··•·••·•·•·•··••• 15 ti 

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, bas also penetrated. 

the red clay bed of' the Paint Creek formation, the well section at this 

point, as reported by the owner, being as follows: 

Soil •••••••••••••••••••••••••• 16 feet 

Flinty layers ••••••••••••••••• 4 inches 

Red rock •••••••••••••••••••••• 12 feet 
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:Blue shale .................... 4 feet 

All of the ha.rd rock strata penetrated in both these wells are 

Paint Creek, the excavation being discontinued when a rock described 

as being "too ha.rd 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., Bnd R. 9 W., in the north branch, and about one­

fourth mile west of this Jline in the south fork. At Poe Station, 

and for some distance north, judging from the position of 1 the Yankee 

town outcrops, the Paint Creek formation must extend a little west 

of' the Mobile and Ohio railroad track, but the first actual expos­

ures are met with only in the western half 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 

calcareous sba.les and limestones are abl.mda.ntly fossiliferous, and the 

following species ba.ve been determined in the collections secured. 
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Another locality where the Paint Creek formation is fossilifer­

ous and where a. collection has been secured, is at the road crossing 

over the north fork of Rocky Branch, near the middle of sec. 24, 

T. 3 S. , R. 9 W. The following species ba.ve been identified from this 

exposure. 

Zapbrentis spinulose. Edwards and Haime. 

Pentremites pyriformis Say. 

Eupachycrinus tumulosus Miller. 

Anisotrypa. solida Ulrich 

Cystodictya labiosa Ulrich MS. 

Fenestella cestriensis Ulrich 

Lyropora ra.nosculum Ulrich. 

Septopora subquadrans Ulrich. 

Spiriferina spinosa (Norwood and Pratten. ) 

S. transversa (Mcchesney. ) 

Spirifer increbescens Hall, var. 

Cliothyrid.ina subla.mellosa (Hall.) 

Composita trinuclea (Hall.) 

West a.nd south of Red Bud, between that city and Horse Creek, 

except where the Pennsylvanian sandstone is the underlying ha.rd rock, 

the Pleistocene drift deposits are thick, and exposures of the Paint Creek 

formation a.re few and isolated. The lower bo'lmda.ry 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 many pl.aces. :.:. Two miles southwest of Red Bud, in n.w. l/4 of' n.e. l/4, 

sec. 18, T. 4 S. , R. 8 W., limestone outcrops which have been quarried for 

local use do occur along a valley 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 ha.rd, 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 tributary of' this same valley from 

the west, in the s.e. 1/4 of s.w. 1/4 of the same section 18, the presence 

of the lower, red clay member of' the Paint Creek formation is indicated, 

and a little higher up inthe same tributary there are limestone beds 

which mu.st 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 Ruma. formation, above them. The extension of' the Pa.int 

Creek formation down the valley of' Horse Creek in conjectural because of 

the deep alluvial deposits, but the eastward limit of' the formation here, 

must be somewhere near the middle of sec. 28, T. 4 S. ,R. 8 W. 

South of' Horse Creek the Paint Creek formation occupies an 

isolated area of considerable size between Dry Fork creek and Paint Creek. 



-16o-

Within this area the lower, red clay member of' the formation is well 

exposed near the head of' the north f'ork of' Prairie Branch in n.e. 1/4 

of' s.e. 1/4, sec. 'Z7, T. 4 s., R. 9 W., and the limestone in the upper 

pa.rt of the formation are the reason for the group of' sink-holes developed 

just west of' Alnes, in some of which the rock is e:,q:>osed. 

South of' Paint Creek the formation is present in a continuous 

belt to the Mississippi river blu:f'f's below Modoc. The limestone of the 

formation is well exposed in the bluf'f' south of Horse Creek in s.e. 1/4, 

sec • 30, T. 4 S • , R. 8 W. , and extends eastward into sec. 29 and the red 

clay member outcrops near 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 forks. 1 The higher limestones are a.gain 

1 
For f'ull section at this point see page 

well exposed above this red clay outcrop in both forks of the tributary 

just mentioned, and continue southward into section 91. 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. 

Zaphrentis spinulosa Ed-wards and Haime. 

'Eea.crinus sp. 

Agassizocrinus chesterensis 

Pentremites godoni de France. 

P. pyriformis Say. 

Anisotry:pa symmetries. 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.) 

Spirif'erina spinosa (Norwood and Pratten.) 

Spirifer leidyi Norwood and Pratten 

Ma.rtinia contracta Meek and Worthen.) 

Eumetria verneuiliana Hall. 

Cliothyridina sublamellosa (Hall.) 

Composi ta trinuclea (Hall.) 

Bellerophon sp. 

Between the group of outcrops just described and a line run­

ning south from Ames, the hard rocks are mostly drift covered, but 

a few exposures are present in some of the tributaries to Horse 

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

being exposed. 

One of' the very best Paint Creek sections which bas 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 •••••••••••••••••• ? 

Ruma-Paint Creek contact. 

4. Limestone, rather thickly bedded with some 

shale partings..................... 5 to 6 feet. 

3. Shales with numerous intercalated limestone 

bands, both the shales and l:Lmstones ve:ry 

in their lithologic character, but the shales 

a.re nearly all calcareous, of a gra;y color, 

and with no variegated bands. Both shales 

and limestones are highly fossiliferous, and 

the following species have been identified... 20" 

Zaphrentis s:pinu.losa Edwards and Ha.ime. 

Eupacbycrinus tumuJ.osus Miller. ? 

E. sp. 

Pentrem.ites pyriformis Say. 

P. godoni deFrance. 

P. gemmiformis Hambach. 

P. conoideus Hall 

Steno:pora tubercul.ata (Prout.) 

Lyro:pora ranosculum Ulrich. 

Fenestella cestriensis Ulrich. 

F. serratula Ulrich. 

F. exigua Ulrich. 

Archimedes comrmmis Ulrich. 
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Eridopora punctifera Ulrich. 

Intrapora unduJ.a.ta Ulrich. 

Orthotetes kaska.skiensis (McChesney.) 

Productus ovatus H.a.11. 

Diapbragmus ~legans (Norwood and Pratten.) 

Dielasma. shuma.rdian (Miller.) 

Girtyella ind.ia.nensis (Girty.) 

Spiriferina spinosa (Norwood and Pratten.) 

S. transverse. (McChesney.) 

Spirifer increbescens Ha.11, var. 

S. Leidyi Norwood and Pratten. 

Cliothyridina sublamellosa. (Ball.) 

COIIIJ?Osita. trinuclea (Hall.) 

Myalina. sp. 

Aviculopecten sp. 

2. Red clay shale, compact, non-laminated, crumb­

ling on weathering, without fossils, passing 

upward into the calcareous shales above, the 

transition accomplished in about four or 

five feet ••••••••••••••••••••••••••••••••••• about 25 feet 

Paint Creek-Yankeetown contact. 

1. Chert, veey irregularly bedded, oore or less 

twisted and contorted in appearance, with occasional 

pockets of included c~. Only the upper surface 
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and perhaps a foot or two at the top exposed. 

Yankeetown formation. 

For some distance south f'rom 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 118.ITOW 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 o~ 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 • , R. 9 W. , one bed near the top 

of the formation is abundantly fossiliferous, and the following species 

have been identified. 

Zapbrentis spinulosa Edwards and Haime. 

Pacbylocrinus sp. 

Zeacrinus sp. 

Eupa.chycrinus tumulosus Miller? 

Eupa.chyrcinus sp. a. 

Agassizocrinus chesterensis Meek and Worthen. 

Dichocrinus sp. a. 

D. sp. b. 

Tala.rocrinus ova.tus Worthen. 

T. sp. 

Fterotocrinus sp. 



Acrocrinus urnaeformis H.all. 

Taxocrinus sp. 

Pentremites pyriformis s~. 

P. godoni-florealis 

P. gemmiformis Hambach. 

Archaeocida.ris sp. 

Fistu1ipora excellens Ulrich. 

Eridopora sp. 

Stenopora tuberculata {Prout.) 

Anisotrypa solid.a Ulrich. 

Fenestella cf. cestriensis Ulrich. 

Archimedes c-omnnmis Ulrich. 

Lyropora sp. 

L. ranosculum Ulrich. 

Septopora subquadrans Ulrich. 

GJ.yptopora sagenella Ulrich, var. 

Productus ovatus Ha.J.J.. 

Diapbra.gmus elegans {Norwood and Pratten. ) 

Spiriferina. spinosa (Norwood and Pratten.) 

Spiriferina tra.nsversa {McChesney.) 

Spirifer increbescens Hall. 

Eumetria verneuilia.na H.all. 

Cliotbyridina Sublamellosa {Hall. ) 
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CO!II,POSi ta. trinuclea ( Ha.11.. ) 

Girtyella. sp. 

In a smaJ.l tributary from the northwest, of the same branch 

in which the fossiliferous beds last mentioned a.re 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 forma.tion into the Paint Creek, is 

exposed. 

9. Shales, gray, argillaceous and calcareous, becoming 

more calcareous above, with hard layers a fraction 

of an inch thick ••••••••••••••••••••••••••••••••• 18 feet. 

8. Red c~, non-laminated, Paint Creek red bed. 

Exposed ••••••••••••••••••••••••••• • •. • • • • • • • • • • • • 7 feet. 

7. Unexposed, probably continuation downward of the 

red bed above ................................... 13 

6. Limestone, impure, in thin layers with interbedded 

sbaJ.es ••••••••••••••••••••••••••••••••••••••••• 10 

Yankeetmm.-Paint Creek contact. 

5. Yankeetown, cherty, arenaceous, siliceous rock, 

'With some impure, highly siliceous limestone. • • • • 12 

Renault-Yankeetown contact. 

4. Unexposed • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6 " 

" 

fl 

n 
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3. Chert bed .......................... 1 foot 

2. Limestone . ........................ . 2 " 

l • Sa:ndy chert • • • • • • • • • • • • • • • • • • • • • • • • 3 11 

The characteristic, lower, red clay member of the formation is 

a.gain 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 again 

in a short tributary of the same branch from the south in the n.w. 1/4 

of s. w. 1/4 of the same section. Southeast of Modoc, the limestone of 

the formation is exposed at a number of points in the short ravine which 

intersects the Mississippi river bluffs one mile below the ville.ge. In 

the next ravine, four-fifths of a mile further from Modoc, a good exposure 

of the cba.ra.cteristic red clay bed of the Paint Creek formation 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 bed of which the following species of fossils have been collected. 

The la.st exposure of the Paint Creek formation on the Illinois 

side of the Mississippi river, is in the mouth of the smaJ..l 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. Limestone, somewhat oolitic•·••••••••·••••••·•••••·••• 3 feet 

8. Limestone, the beds varying in li thologic character, 

some beds being crystalline and others being more or 

less siliceous. Fossiliferous. _ W. 225. 

5. 

4. 

Limestone, thin layers with Archimedes, crinoids etc. 
W 224. 

Limestone, very white and crystaJJine ••••••••••••••••• 

W 223. 

3. Limestone, crystalline and cross-bedded .............. 
2. 

1. 

Shale and thin limestones, w:i.th Pentremites 

W 222. 

. ........ . 

Talus covered ........................................ 

12 11 

1 ti 

3 ti 

9 If 

1 It 

8 ft 

Thin section must include nearly the whole of the Paint Creek 

formation above the red clay member, a.ncl 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 just described is exposed. 

West of the Columbia anticline, in the northern pa.rt of Monroe 

County, the Paint Creek formation is well ex.posed at a number of .. locaJ.i ties 

and exhibits its cbaracteristic features. These exposures are all south of 

Columbia along Ca.....--r creek and its tributaries. If the formation is present 

elsewhere 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 abort ravine south of the house in the n.e. 1/4 of n.w. 1/4, sec. 

28. other good exposures are present in the heads of the small tributary 

crossing the south ba.lf' of n. e. 1/4 of the same 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. 1/4 

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 expcs ed in the 

creek bank, west of the road in s.e. 1/4 of n.e. 1/4, sec. 33. 

East of the line of outcrops described above, the red clay bed 

is carried beneath the surface by reason of the easterly dip of the strata, 

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 he:s been quarried for 

local use, a.bout ten feet being exposed. Along the east branch of Carr 

creek,upon which the Columbia Clay Plant is located, the Paint Creek 

limestone is exposed at a 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 sba.f't of the Columbia Clay Plant, whose depth is said to 

be about 8o feet, the following section has been reported. 

8. Soil •••••••••••••••••••••••••••••••••••••••• 10 feet 

7. Limestone, thin •••·••·•••••••••••••••••·•••'3) 

6. Red shale•••••·•••••••••••••••·•••·•••··••• 40 

5. Sandy flint•••••••••••••••••••••••·•••••••• 3 

4. Sandstone, white••••••••••••••••••••••·•••• 7 

It 

ti 

If 

" 

3. Shale, bl~e •••••••••••·•••••••••••••••••••• 6 inches 

2. Clay, gx;a.y ••••~•••••••••••••·•••·•••·••·•·• 6 1/2 feet 

l. Shale, variegated, blue and violet ••••••••• 10 feet 

This section is perhaps not entirely accurate in all details. 

Bed No. 6 evidently includes the red clay bed of the Paint Creek, and bed 

No. 7 is a pa.rt of the limestone of the same formation. The sandy flint 

bed, No. 5, is doubtless the Yankeetown, and beds l, 2, 3, and 4 a.re in 

the Renault formation. 
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Historical Note. 

During the early portion of Paint Creek time an enormous a.mount 

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 Silurian 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 away vast quantities of the red 

residuum and dum_ped it into the sea. The coarser material doubtless 

accumulated along the shore near the mouths of' the tra.n_sporting streams, 

while the fine material was held in suspension and floated far out into the 

sea where it grad:ually settled, and bas been preserved to the present time 

in the sedimentary series. During this time the entire Illinois basin must 

have been a veritable "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 a red bed, apparently entirely 

similar 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, eontem:poraneous 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 Pa.int Creek was the most conspicuous period 

of deposition of red muds in the Illinois be.sin, 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 apparently mingled with other 

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

RUMA FORMriTION. 

The R1.lIDal formation succeeds the Pa.int Creek conforma.bly. The 

1 
Weller, Trans. Ill. A cad. Sci. , vol. 6, p. 126 ( 1914), also, Ill. 

State Geol. Surv., Monog. I, p. 26 (1914). 

na.me is ta.ken from the village of Ruma in northern Randolph county, near 

which place the formation is well exposed in some of the stream.valleys 

tributary to Horse Creek, west and northwest of the town. The :formation is 
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essentia.lly a series of shales and sandstone, aJ.though locaJ.ly a thin 

limestone member has been observed. The shales predominate in most 

localities, but in a.11 sections where the formation is well exposed, there 

are important, thin-bedded sandstone layers and some arenaceous shales 

near the middle of the formation, and in places such beds continue to the 

top. The more shaly beds are in almost all localities, conspicuously 

variegated, being blue, reddish and purpilie in color, not unlike some of 

the shale beds of the Renault formation. The Ruma is the highest formation 

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 area which 

is underlain by it. Its non-resistant character bas also made it especially 

liable to glacial erosion during Pleistocene time, and in consequence 

it is commonly roore deeply drift covered tban some of the other formations in 

immediately adjacent areas. 

Areal distribu:cion and description. The northernmost outcrops 

of the Ruma formation occur a.long Prairie du Long creek and some of 

itf? 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, sec. 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 tributary of Prairie du Long creek entering the main 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 Pennsylvanian sandstones 

which immediately overlie the Ruma in this pa.rt of the area, but no fossils 

of any sort have been observed in them, and about one-eighth of a 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 

Pennsylvanian in the immediate 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 somewhat different character which 

have been considered as belonging in the Ruma. 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 Ruma formation. 

In still another tributary to Prairie du Long creek from the 

southwest, with two heads in the north ha.l:f' 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. 1/4, 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 Ruma is exposed in a section 18 feet in height, as 

follows. 

Arenaceous limestone ...................... 8 feet 

Arenaceous shale • • • • • • • • • • • • • • • • • • • • • • • • • • 9 ti 

Red shale••••••••·••••••·•·••••••••••••••• 1 " 

The last observed outcrop of the Ruma along Prairie du Long 

creek, is in a short tributary from the south, in n.w. 1/4 of' n.e. 

1/4, 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 a.re 

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 

Pennsylvanian formations. South f'rom Red Bud to the valley of Horse Creek, 

the hard rock formations are for the most pa.rt buried by glacial drift, 

but a few sandstone exposures have been met with which probably represent 
-1) 

the Ruma. formation. One of these localities is in a small tributary ( 1)\\ S 
1 

\ q "'2';1 ,, 

9 1 B \ valley leading southeast, in s. w. 1/4 of' n.e. 1/4 sec. , T. S., R W., 

where a. small outcrop of' sandstone is exposed, below which a.re 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, a.nd at essentially the same elevation, in the public highway 

near the corner at the middle of' the south line of' the s.w. 1/4 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 formation down the vaJ.ley 

of Horse creek, and in the tibuta.ry running northeast from Ruma, cannot 

be determined because of the extensive aJ.J.uvial. deposits, but it doubtless 

underlies considerable areas. North and west of Ruma., however, the 

formation is well exposed at a number of J.ocaJ.ities in some of the vaJ.J.eys 

tributary to Horse creek, a.nd from these exposures the formation bas been 

named. 

An outcrop of sandstone and 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. formation, 

and also an outcrop of variegated shale in n.w. J./4 of n.e. J./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-hal.f' 

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 Ruma. formations. 
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14. Limestone, slabs slumped, not in place. 

13. ShaJ.e, bluish-green in color, perhaps with some limestone 

lenses or beds. Shale becoming red in places •••••••••• 12 feet 

12. 

ll. 

Limestone, arenaceous, about•••··•••••••·••••••••••••••••• 

Sha.le, argillaceous, greenish, with red streaks 

2 

an.d bands ••••••••••••••••••••••••••••••••••••••••••••• ? 20 

10. Sandstone, with ma.ey- impressions of Lepidodendron 

9. 

8. 

tr\lllks •••••••••••••••••••••••••••••••••••••••••••••••• 

Sha.le, thin-bedded, arenaceous, greenish in color••••••••• 

Sha.le, reddish in color•••••••••••••••••·•·••••••••••••••• 

7. Shale, rather thick-bedded and arenaceous above or 

thin-bedded san.dstone, yellowish,green or. reddish in 

color, much ripple marked and with numerous "fucoid" 

:markings. Passing into bluish green or red shales 

1 

1 

1 

below•·•••••••••••••••••••••••••·••••••·••••••••••••••• 12 

6. 

5. 

Sandstone, irregularly bedded, ••••••••••••••·•••••••••••••• 1 

Shale, a.rgillaceous, variegated greenish and red, thin-

bedded and fissile·••••••••••••••••••••••••••••••••••• 14 

Paint Creek-Ruma contact. 

4. Limestone, gray, crystalline, more or less cross-bedded, 

some layers with many fossils, Pentremi tes, Zapbrentis, 

and brachiopods, no Archimedes observed•••·••••••••·•· 12 

3. Limestone, yellow in color, earthy in texture, irregularly 

ti 

II 

II 

" 

" 

If 

" 

tr 

ti 

bedded, passing downward into shale•••·••••••••••••••• 6 " 
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2. Limestone, irregularly bedded, f'ossiliferous. No 

Archimedes observed•••·••••·••••••••••••••••• 12 f'eet 

1. Red clay-shale, non-la.minated, breaking into 

irregular, a.ngular fragments ••••••• Exposed •• 3 " 

In the western fork of the same tributary the Ruma is again 

exposed, the beds exhibited being sandstones f'or the most part, but with 

a bed of limestone a foot or two thick in the midst of' the formation. 

from which the f'ollowing species of' fossils have 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. 8w., 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 Ruma 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 tributary to Paint Creek. 

Both the shale and sandstone members of the formation are well exposed, 

and practica.J.:cy 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 Ruma formation. 

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

from the southwest, in the south half' of s.e. 1/4, 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. In 

the bed of Ca.mp 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 certainly from somewh~ re- in the Ruma. for.ma.tion. The fossil species 

determined from these sandstones are as follows. 

Southward from the localities last mentioned, except for some 

small outliers to the east, the Ruma outcrops a.re limited to the valleys 

of some of the streams tributary to the Mississippi river, but the deposits 

of glacial drift a.re so thick that the exposures are few in number. At 

the head of the yaJ.ley southwest of Commons School, in s.e. 1/4 of s.w. 

1/4, sec. 13, T. 5 S., R. 9 W., there are small outcrops of variegated shale 

and sandstone which doubtless belong in the Ruma formation. The southern­

most exl)Osure of the formation in the area under consideration, is in a 

small ravine intersecting the Mississippi river bluff in s. w. 1/~-, sec. 4, 

T. 6 S • ., R. 8 W., about two and one-ba.:Lf miles below Modoc. In the section 

at this point the subjacent Paint Creek formation is well exposed, and 

a.lso the Okaw formation above, the complete section being described on 

page of this report. The Ruma is represented by an excellent exposure 

of variegated shales, but the total thickness of the formation is not 

visible because of the talus covering, and if a:o:y sandstone is present 

it does not show either as outcrops or in the talus. 

East of the continuous belt of the Ruma formation a.Jxea.dy 

described, the formation is exposed in a. 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: 

4. Limestone, gra:y a.nd crystalline, with numerous 

Agassizocrinus bases and Martinia, the basal 

part of the Okaw formation•••••••••••••••••·••• 3 feet 

3 • Sandstone, brown. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 1/ 2 11 

2. Shales, only 2 feet exposed, but 12 feet of talus 

covered slope is doubtless underlain by the 

same shale•···•••••••••••••••••·•••••••••••••• 14 " 

1. Limestone, top of ledge exposed, probably the top 

of the Pa.int 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 Ca.mp 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 alJ. the 

cbaracteristics of the Ruma are exposed to a limited degree at one or two 

points, but the interval between the two limestones is occupied by a talus 

slope which is probably underlain 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 a small, isolated area of the Ruma formation, and it bas 

been mapped as such. The last outcrop of the formation is in the valley 

of a small 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 onJ.y one limited area. 

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, inter-calated at intervals of three or four feet. The 

entire exposure at this :point, both the shales and the limestone, a.re 

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 Ruma formation. Else­

where throughout this portion of' the area studied, the Ruma is either 

absent, or it is covered by the Pennsylvanian formations. 

Field observations to be ma.de on the Ruma. --- ------ - - -- -- -- --
Reexamine limestone bed west of Ruma and secure fossils. Secure 

fossils from the sandstone in upper pa.rt of Ca.mp creek valley. 
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OKAW FORMATION 
l 

The Okaw is the thickest one of the Chester formations in the 

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

Geol. Surv., Monog. I, p. 27, ( 1914) • 

Randolph County, and it includes the most typical beds of the "Upper Archimedes 

Limestone" of Sh'UIIBI'd, and the uKa.skaskia 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 that 

stream, a.nd the valley of the stream itself is excavated in the formation for 

more than twenty miles from its mouth. 

The formation rests conf"ormably upon the Ruma, and is made up of a 

series of alternating beds of limestone and shale, with some sand.stone localzy 

present near the top, which have an aggregate thickness of about 200 feet. The 

limestones are the most conspicuous members of the formation. They a.re variable 

in lithologic character and in thickness., some being nearly pure, light gra;y or 

bluish in color, more or less coarsely crystalline, others being 100re argillaceous, 

thick or thin bedded, with sbal.y partings. Conspicuous, white, oolitic lime­

stone beds are present in the lower and more rarely in the upper portion of the 

formation, and not tmcommo~ some of the limestone beds which are not conspicu­

ously oolitic show some scattered oolite grains when examined closely. All of 

these limestones a.re commonly free from chert, nearly all of the chert which bas 

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, 

cberty limestone beds have been observed in only one or two localities. 
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The shales of the Okaw formation ve:ry as much in character as do the 

limestones. Some beds a.re nearly pure argilla.ceous 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 a.re gra;y, 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 a.re 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 m.ich 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 formation, with the underlying Ruma and 

the upper portion of the Paint Creek, is exposed in the small ravine intersecting 

the Mississippi river bluf'f in s. w. 1/4 sec. 4, T. 6 S., R. 8 W., about two and 

one-l)al:f' miles below Modoc. In this section the following succession of beds is 

exposed. 

Areal distribution e.nd description. Because of the greater thick-

ness of' the Okaw formation, it occupies a much broader belt than a:ny 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

Pennsylva.nia.n surface along the courses of the erosion channels in the present 

topographic surface. The northermoost 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 a few square yards. 

A much larger outcrop is present in the vaJ.ley of the same creek, and in the 

lower portion of a tributary valley from the west, in n.e. 1/4 of sec. 2, T. 2 s., 

R. 9 W., about one and one-half miles north of' Floraville • At this locality the 

limestones are well ex:posed in the bed of the creek., with Pennsylvanian strata 

resting upon them. The limestones are irregularly bedded and are more or less 

impure, with shaly :partings. Fossils are not uncommon, a species of Zapbrentis 

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 formations older than the 

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

bases are not abi.mdant, as might be expected in the basaJ. 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 a thickness of 20 feet of 

limestone is exposed. A very much smaller outcrop of Chester limestone, referable 

to the Okaw formation, is exposed beneath the bridge at the corner of the public 

road one and one-fourth miles southwest of Smithton, at1he middle of the 

south line of the s. w. 1/4, sec. 5, T. 2 S., R. 8 W. Other small isolated out­

crops have been observed in n.w. 1/4 of n.w. 1/4 sec. 13, T. 2 s., R. 8 W ., a. 

mile and one-half' northwest of Pad.erborn, and in s.w. 1/4 of n.w. 1/4, sec. 13, 

T. 2 S., R. 9 W., a little over one-fourth mile west of Paderborn. 
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In the s.e. J./4 sec. 29, T. 2 s., R. 8 w., a.bout one and one-half' 

miles northwest of Hecker, along a small valley tributary to Richla.nd creek, there 

a.re a number o:f limestone outcrops in a small area, entirely surrounded by the 

Pennsylvanian, from which the following fossil fa.una, very characteristic of the 

basal part of the Okaw, bas 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. 1/4 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 Richla.nd creek. 

In the lower portion of the valley of Prairie du Long creek, betweeB 

two and three miles from its junction with Ricbl.a.nd 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 glacial drift mantle is very thick over m<?St of the area., and 

rock outcrops are scarce, but about a mile northeast of the tmm there are ex­

posures of Pennsylvanian sandstone overlying the Okaw, and this outlier of the 

younger formation perhaps extends nearly to the Okaw river, as it bas been mapped, 

although the actual outcrops are limited to the western margin. 

The continuous belt of the Okaw formation extends southward to the 

Mississippi river bluffs, and the entire channel of the Okaw river, probably from 

New A thens 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 a line about 

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

river bluffs the formation first appears about three miles above 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 southernmost 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 glacial drift is generally from 50 to 100 feet or more in depth, a.nd. 

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 e)£tent along the 

tributary which joins the last one after crossing diagonally the s.e. 1/4 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 formation probably 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 CJVer Prairie du Long creek, one of the limestone beds of the Okaw 

has been quarried. for local use, and some of the shaly partings between the lime­

stones axe abundantly fossiliferous, and the following species have been recognized. 

W 259 

Along the BJ.a.ck 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 valleys, especially that of the northern one, 

a.re much filled with alluvium, there are a number of lilllestone outcrops at inter­

vals. By the roadside just south of the bridge, a caJ.cereous 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 strerun, which flows south tln-ough 

the western pa.rt of the city of Red Bud, and then east to its junction with the 

branch from the north, the Okaw is well exposed at a 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 sba.ly 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 railroad 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 quarry. 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 thereabouts. The rock is a much 

lighter colored limestone than that in the city quarry, being nearly white. It 

is crystalline and abundantly fossiliferous, some beds being composed al.most 

entirely of fragments of bryozoa.ns 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 probably phospha.tic. The fossils are not well 

preserved, but the following species have been recognized. 

w 254 

Down et11eam f'rom the quarry la.st mentioned., f'or about one-ha.J.f' 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 diagonally from northwest 

to southeast, the s,e. 1/4 sec. 28, T. 3 s., R. 8 W., and also in the s.w. 1/4 

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 f'rom the east, there are other outcrops. At these last localities the 

Okaw limestone beds are overlain by Pennsylvanian sandstones. The city of Red Bud 

is underlain by the Okaw limestone, and although there a.re no exposures except 

along the creek in the western pa.rt of the town, the dug wells which pass through 

the overlying drift mantle, 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 mn.unber 

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 a.re exposed at a number of' points in the beds of' some of 

the tributaries of' the Okaw river just above where they enter the bottom lands. 

The northernmost of such outcrops are near the mouth of' Dozaw creek, in n.w. 1/4 

sec. 4, T. @s., R. 7 W., near the middle of the north half' of the quarter-section. 

f 
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other outcrops 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 unnamed creek in n.e. 1/4 of s.w. 1/4, and in n.w. 1/4 of s.e. 1/4 of the same 

section 4, where limestone with shaly :partings is exposed allllost continuously for 

the distance of nearly a quarter of a mile. In all these outcrops 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 locaJ.ly developed a thin sandstone member in the upper portion 

of the Okaw, and these sandstones may 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 sulca.tus, is well exposed. In the north fork of the 

stream the outcrops continue at intervals for about one-balf mile from the junction 

with the south fork, but in the south fork the la.st outcrop is beneath the rail­

road 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. 7 w. The outcrops consist 

of more or less argilla.ceous and crystalline limestones with shale :partings, most 

of the beds being fossiliferous although 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 sec. 21, T. 4 s., 

R. 7 w. In the n.e. 1/4 of the quarter-section limited limestone and shale exposures 

are present in the bed of the creek, but in the s.w. 1/4 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 a series of calcareous shales and some 

limestones is exposed, the shales containing numerous specimens of Orthotetes 

ka.skaskiensis in some horizons • In the river bluff' the shales have sh'!lliped 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 624 

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. 1/4, sec. 5, T. 5 

S., R. 7 W. It doubtless belongs in the upper portion of the Okaw fo:rmation 

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, a little aver one-half' 

mile south of the bridge over Horse creek, in s.e. 1/4 of s.e. 1/4, 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 f'our f'eet of' variegated shales at the base, which doubtless 

re:present 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 sha.ly 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. 1/4 of' s.e. 

1/4, sec. 30, T. 4 s., R. 8 w., the following species of fossils have been 

collected. 

W 6o2 

.,, In the two valleys leading to the north across the n.e. 1/4, sec. 1, 
~ 6 

T. )( S., R. 9 W., and the n. w. 1/4, sec. 6, T. ft S., R. 8 W., which join further 

north, the lower Okaw beds are exposed above the Ruma formation. In these local­

ities the beds a.re characterized by an abundance of bases of' Agassizocrinus, the 

spatula.te, 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 a.re 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 a.re each abundant in separate beds. 

In the bed and banks of Camp creek there a.re 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 a.re litera..1..ly filled with bryozoa.ns, and in one bed upon a surface of 

about square feet the following species of bryozoa.ns and other fossils have 

been identified. 

At this same Ca.nIJ? creek locality, one thin bed contains numerous, 

dark, pebble-like inclusions, apparently phospllatic, 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 Oka.w 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 occv.r 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 Ca.mp creek, about two and three-fourths miles southwest of' Ruma. 

At this locality the following section is exposed. 

8. Limestone, crystalline in texture, with the 

exposed upper surface covered with great 

numbers of the "wing plateau of Plierotocrinus 

7. Limestone, crystall.ine, irregt.1larly bedded, 

.... 

with great numbers of Archimedes ••••••••••••••••• 

6. Limestone, filled with fossils, the fauna 

coDIJ?rising a :prolific assemblage of brach­

iopods, gastropods, pelecypods, trilobites 

Md bryozoa •••••••••••••••••••••••••••••••••••••• 

Za:phrentis sp. 

Pentremites pyrif'ormis Say. 

Agassizocrinus (bases). 

Fterotocrinus ('Wing plates). 

Chilotrypa sp. 

1. foot 

6 inches 

1 foot 



Steno]?Ora sp. 

Archimedes sp. 

Polypora sp. 

Lyropora sp. 

Lyropora sp. 
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Orthotetes ka.skaskiensis (Mcchesney.) 

Productus ovatus Hall. 

Diaphragmus elegans (Norwood and Pratten.) 

Cama.rophoria ex:planata (Mcchesney.) 

RJ;zyncho:pora ? perryensis Weller. 

S:piriferina s:pinosa (Norwood and Pratten.) 

s. Transversa (Mcchesney.) 

Spirifer increbescens Hall, var. 

S. leid:yi Norwood and Pratten. 

Martinia contracta (Meek and Worthen.) 

Eumetria vera Ha.11. 

Cliotlzyridina subla.mellosa (Hall.) 

Com_posita trinuclea (Hall.) 

Girtyella brevilobata (Swallow. ) 

Sanguinolites sp. 

Edmondia !. s:p. 

Nucula sp. 

Led.a sp. 

L. sp. 

Pa.rallelodon sp. 

P. sp. 

Conoca.rdium sp. 

Myalina a.ngula.ta Meek and Worthen. 

M. sp. 
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Aviculopecten che~terensis Worthen 

Allorisma. !. sp. 

Cy:pricardinia sp. 

ptycbomphalus sp. 

P. sp. 

Murchisonia sp. 

Bellerophon sp. 

B. sp. 

Euphemus sp. 

Patellostium sp. 

P. sp. 

Straparollus pla.nidorsatus Meek and Worthen 

Holopea sp. 

Orthonychia chesterensis Meek and Worthen. 

Dentalium sp. 

Enchostoma. sp. 

Orthoceras okawense Worthen. 

o. 

o. 

ra.ndolphense Worthen. 

sp. 

Discitoceras sp. 

D. sp. 

Griffithides sp. 

Helodus sp. 

Petrodus sp. 

5. Limestone, blue, crystalline, roore or less 

irregularly bedded, ·w'ith many fossils 

Za.phrentis sp. 

Pa.chylocrinus sp. 

. . . . . . . . . . . . . . . . . . . 3 feet • 
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Pentremi tes pyriformis Say. 

Archimedes swallovianus Hall. 

Orthotetes kaskaskiensis (Mcchesney.) 

Productus ovatus Hall. 

P. inflatus McChesney. 

Pustula punctatus (Martin.) 

Dia;phra.gmus elegans (Norwood and Pratten.) 

S:pirifer spinosa. (Norwood and Pratten.) 

s. transverse, (McChesney.) 

Spirifer increbescens Hall, var. 

S. leid.yi Norwood and Pratten. 

Martinia contra.eta (Meek and Worthen.) 

Eumetria vera Ha.11. 

Cliothyridina sublamellosa ( H.all.) 

Com_posi ta trinuclea (Hall.) 

MY8,J.ina, sp. 

Orthoceras sp. 

Griff'ithides sp. 

4. Limestone, blue, crystalline, with many specimens 

of Zapbrentis ••••••••••••••••••••••••••••••••••••••••• 6 inches 

3. Limestone, irregularly bedded, similar to the 

subjacent bed but more crystaJJine in texture, 

bluer in color a.nd with the fossils nmch more 

conspicuous•·•••·••••···••••··••••••••··•••···••·••• 3 feet. 
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2. Limestone, bluish-gray in color, with irregula.r 

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 Martinia ••••••••••••••• 2 1/2 feet 

Zaphrentis sp. 

Pentremites pyriformis Say. 

Agassizocrinus (bases) 

Orthotetes ka.skaskiensis {Mcchesney.) 

Productus ovatus Hall. 

Dia:pbragmus elegans (Norwood and Pratten.) 

Camarophoria expla.nata {Mcchesney.) 

Spirifer leidyi Norwood and Pratten. 

Martinia sp. 

Composita sp. 

Stra:parollus planidorsatus Meek and Worthen. 

Orthoceras sp. 

Griffithides sp. 

1. Shale, argillaceous, blue in color. Exposed •••••••••••• 2 feet. 

Just below the junction of the stream in which the last section occurs, 

with Camp creek, in a short tributary from the south, by the roadside in n.e. 1/4 

of n.e. 1/4, sec. 17, T. 5 s., R. 8 w., the lower portion of the Okaw formation 

is again ex:posed, and the following species of fossils hs;ve been collected. 

Zaphrentis sp. 

Palaeacis c'lllleiformis Milne-Edwards 

Pentremites pyriformis Sey. 

Agassizocrinus {bases). 
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Fterotocrinus (wing plates) 

Chilotrypa sp. 

Archimedes swaJ.lovianus Hall. 

PoJ..ypora cestriensis Ulrich. 

Lyropora divergens Ulrich. 

Intrapora undulata Ulrich ? 

Crania sp. 

Orthotetes kaskaskiaensis (McChesney.) 

Productus ovatus Hall. 

Diapbra.gmus elegans (Norwood and Pratten.) 

Rbynchopora? perryensis Weller. 

Spiriferina transversa (Mcchesney.) 

Spirif'er increbescens Ha.11, var. 

s. leidyi Norwood and Pratten. 

Eumetria vera Hall. 

Cliothyridina sublamellosa (Hall.) 

Composita trinuclea (Hall.) 

Nucula sp. 

Leda sp. 

Conooardium sp. 

Mya.J.ina angula.ta Meek and Worthen. 

Aviculopecten sp. 

A. sp. 

Straparollus pla.nidorsatus Meek and Worthen. 

Enchostoma sp. 

Grittithides sp. 
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Between C8lll]? 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 fauna.l character which is connnonly met with in the lower Okaw. 

In the collection of fossils secured at this locality the following species 

have been identified. 

W 620 

Other good exposures of the Fterotocrinus bearing limestones are 

present one and three-fourths miles east of Ruma, in s.e. 1/4 of s.e. 1/4, sec. 

34, T. 4 S., R. 8 W. 

A little less than one-half mile southeast of Ruma, in s.e. 1/4 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 a fauna very similar 

to that in the city quarry at Red Bud bas been collected, containing large 

numbers of the brachiopod shell Martinia contracta. The completed list of 

species from this locality is as follows: 

W 257 

This Ma.rtinia 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 Fterotocrinus "wing plates." 

At a number of points in the bed of Horse Creek in sections l and 2, 

T. 5 S., R. 8 W., the Okaw limestone is well exi>osed, 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 fossiliferous •••••••••••••••••• 8 feet. 

Zaphrentis sp. 

Amplexus? sp. 

Pentremites _p,riformis Say. 

godoni Defrance. 

,!,P.Breyiatus Bambach. 

elegans Lyon. 

Zeacrinus sp. 

~ydreionocrinus sp. 

Agassizocrinus (bases). 

Pterotocrinus depressus Lyon and Casseday (wing plates.). 

ljstulipora _!!2.!lens Ulrich. 

Stenopora tuberculata Prout. 

s. sp. 

Fenestella serratula Ulrich. 

tenax Ulrich. 

exigua Ulrich.? 

Archimedes swalloviana Hall. 

Polypora eestriensis Ulricb. 

P. tuberculata Prout. 

L radial!§ Ulrich? 

~. internodata Ulrich? 

Septopora subguadrans Ulrich. 
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Glyptopor~? sp. 

Diaphragmus elegans (Norwood and Pratten.) 

Gamarophoria ~xplanata (McChesney.) 

~piriferina ~~inosa (Norwood and Pratten.) 

Spirif!,l leidYi Norwood and Pratten. 

Reticularia setiger~ (Hall.) 

Eumettl! verneuiliana Hall. 

Cliothyridina sublamello.!!, (Hall.) 

Composita !rinucl§.! (Hall.) 

Straparol!Y!, sp • . 

Orthonyehia _gbesterenses (Meek and Worthen.) 

Orthocery sp. 

Discitocety sp. 

4. Shale, variegated red and blue in color, not calcareous ••• 8 feet. 

3. Shale, argillaceous, blue in color •••••••••••••••••••••••• 6 " 

2. Limestone, thin-bedded•••••••••••••••••••••••••••·••••••••l " 

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 

outcrops 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 1s 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., R. 8 w., and flowing north and east. 
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In most or the valleys heading on the opposite sides of 

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 or the Mississippi bottoms, and the Okaw formation 

constitutes the entire height or 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 1n s.w. 1/4 sec. 

4, T. 6 s., R. 8 w., about half way between Roots and Modoc. In 

this section the following succession of beds is exposed. 

18. Limestone, ledges more or less continuously 

exposed•••••••••••••••••••••••••••••••••••••••l9 feet 

17. Talus covered, probably shale ••••••••••••••••• 18 " 

16. Limestone, with chert ••••••••••••••••••••••••• 3 11 

15. Talus covered, probably shale ••••••••••••••••• 16 " 

14. Limestone, ledges more or less cont~nuously 

exposed, in part oolitic and in part crystal-

line••••••••••••••••••••••••••••••••••••••••••l9 " 

W 227 

13. Talus covered, probably shale ••••••••••••••••• 17 " 

12. Limestone ledge•••••••••·••••••••••••••••••••• l 11 

11. Talus covered, probably shale ••••••••••••••.••• 12 11 

10. Shale, argillaceous, bluish or yellow in 

color ••••••••••••••••••••••••••••••••••••••••• 12 " 

9. Limestone, crystalline, variable in texture ••• 16 11 
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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. 1 

-------------------------·-------1 
The portion of this section below the Ruma-Paint Creek contact 

has been described 1n 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 pQsition 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, is 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 outcropping 

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 thel::ase 
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of the Okaw formation. In the first of these ravines in the northern 

part of sec. 29, T. , s., R •. 8 w., the following succession of beds 

is exposed. 

5. Limestone, white, oolitic, with numerous fossils, 

the lower six feet not well exposed ••••••••••••• 18 feet 

w. 596 

4. Limestone, crystalline, blue-gray 1n color, not 

continuously exposed, Archimedes common. Some­

where in the interval there is probably a chert 

bed about one foot thick••••••••••••••••••••••••l8 " 

3. Unexposed, probably shale, the talus with numer-

ous tumbled masses or limestone from above •••••• 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 shale•••••••••••••••••••••••••••• 6 " 

1. Shale, arg1llaceous, blue to variegated in 

color ••••••••••••••••••••••••••••••••••••••••••• ? " 

In the ravine heading in s.w. 1/4 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 limestone ••••••••••••••••••••• 3 feet 

8. Unexposed••••••••••••••••••••••••••••••••••••••• 6 " 

7. Limestone, hard and crystalline ••••••••••••••••• 2 11 

6. Shale, yellowish 1n color, probably blue when 

not weathered, with many bryozoans and some 

other fossils ••••••••••••••••••••••••••••••••••• 6 " 
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w 598 

5. Unexposed•••••••••••••••••••••••••••••••••••••••l7 feet 

4. Limestone, blue, crystalline, non-oolitic ••••••• l " 
3. Unexposed ••••••••••••••••••••••••••••••••••••••• 5 n 

2. Limestone, white in color, conspicuously oolitic 

in texture. Fossiliferous •••••••••••••••••••••• 12 " 

w 597 

1. Limestone, hard, crystalline in texture, with 

shaly partings••••••••••••••••••••••••••••••••••lO " 
In the next hollow south, heading near the middle or the 

east half of sec. 32, T. 5 s., R. 8 w., the following succession is 

exposed. 

6. Limestone, massive beds, somewhat variable 1n 

texture•••••••••••••••••••••••••••••••••••••••••l; feet 

5. Unexposed••••••••••••·••••••••••••••••••••••••••l4 f ~et 

4. Limestone, very cherty, with some nearly solid 

chert beds••••••••••••••••••••••••••••••••••••••l2 " 

3. Shale and unexposed interval, outcrop 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 

below•••••••••••••••••••••••••••••••••••••••••••48 " 

2. Limestone, white, oolitic, fossiliferous •••••••• 6 " 

w 599 

l. Limestone, hard and non-oolitic ••••••••••••••••• ? " 

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 1n the upper portions or the ravines heading on the 

west side or 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 is 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 s., R. 8 w., formations younger than the Okaw are exposed in 

the upper portions or the valleys. The uppermost member or 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 inclusions, besides some foreign pebbles, and many fish 

teeth, are especially well developed 1n 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. 1/~ 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., 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-halt 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. 



- 208 -

One of the best of these upper Okaw exposures in the basin of Butter 

creek is about two miles southeast of Evansville, 1n the bank of a 

tributary from the northwest, in the s.w. 1/l+ of n.w. 1/4, sec. 29, 

T. 5 s., 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. 1/4 sec. 33, T. 5 s., 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 1n the Nine-mile basin, are those 

in two tributaries from the south which cross the s.e. 1/4 sec. 

4, T. 6 s., R. 7 w. 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 or shales, thin limestones, and _arenaceous 

beds. A similar section is exposed in a tributary crossing the 

southern half or sec. 3, T. 6 s., R. 7 w. 
In Little Nine-mile creek a finger-like extension or the 

Okaw formation reaches to the n.w. l/1t 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 

1n small outcrops 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. 1/4 sec. 18, T. 6 s., R. 7 w., and in the s.w. 1/~ of 

n.e. 1/1+ sec. 13, T. 6 s., R. 8 w., the limestones just below the 

upper shaly member or 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 expasures 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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or some of the limestone members or the Okaw, at intervals all the 

way to its mouth just above Reiley Lake. In the valley whose mouth 

is at the lower edge or 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 
,u,tA +o +ir"l~e.r-lil<e. e.r+e,ns;o,,._s ;..,-+a i-he .sh~r.7 ro..1fiY>7-S wh!ch -C 

portion or the bluffs,"- Because of the nature of the format!off', i""ir~ h lo -r~ 

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 outcrops 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 

W 211 

Pentremites cf. elegans Lyon. 

Am,imedes swallovanus Hall. 

LYropora subguadrans Hall. 

Septopon .§Ybguadrans Ulricb. 

Diaphragmus elegans (Norwood and Pratten.) 
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Camyophoria explanata (McChesney.) 

Spiriferina .§Rinos!_ (Norwood and Pratten.) 

Spirifer .!ncrebescens Hall. var. 

Reticularia setigera (Hall.) 

Eume.tt!! ~ Hall. 

Composita .Y:,_inuclea (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. 

W 212 A 

Zaphrentis sp. 

Amplex~ sp. 

Pentremites ,IU!liformis Say. 

Stenopora sp. 

Fenestella (fragments) 

Pol.vpora sp. 

Orbiculoidea sp. 

ProductuB .9.!atus Hall. 

Diaphragmus ~legans (Norwood and Pratten.) 

Camarophoria §Xplanata (Mcchesney.) 

Dielasma ~humard!,!!! (Miller) 

Girtyella indianensis (Girty.) 

.§Ririfer increbescens Hall, var. 

s. leidyi Norwood and Pratten. 

Reticularia setigera (Hall.) . 

Eumetria ~ Hall. 
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E. v!!rneuilia!!! Hall. 

Cliothyridina .§.Yblamellosa (Hall.) 

Composita trinuclea (Hall.) 

Edmondia sp. 

Parallelodon sp. 

Myalina sp. 

Aviculopecten sp. 

sp. 

Mourlonia sp. 

Bellerophon sp. 

Orthonychia chesterense Meek and Worthen. 

o. 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 its 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 

14. No exposures•••••••••••••••···•••••••••••••••••·ll " 

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 chert •••••••.•••••• 49 " 

12. Talus covered ••••••••••••••••••••••••••••••••••• 18 " 

Menard-Okaw contact. 

W 212 B 

11. Limestone, fossiliferous ••••••••••••••••••••••• 5 " 

Zaphrentis .§R.inulosa Edwards and Haime. 

Productus ovatus Hall. 

Diaphragmus elegans (Norwood and Pratten.) 

Camarophoria explanata (McChesney.) 

Dielasma sp. 

Bellerophon sp. 

Griffithides er. granulosa Wetherby. 
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10. No exposures •••••••••••••••••••••••••••••••••••• 44 feet 

9. Limestone, fossiliferous •••••••••••••••••••••••• 4 " 

Leptodictya tubula£!§ n. sp. 

Productus ovatus Hall. 

Diaphragmus elegans (Norwood and Pratten.) 

Camarophoria explanata (McChesney.) 

Q!rtyella breyilobata (Swallow) 

Spiriferina spin™ (Norwood and Pratten.) 

Eumetria ~~(Hall.) 

8. Shale, lower portion talus covered •••••••••••••• 12 " 

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 

member •••••••••••••••••••••••••••••••••••••••••• 42 11 

W 214 

251 

216 

6. Limestone, thin-bedded with calcareous shales ••• 7 " 

5. Shale••••••••••••••••••••••••••••••••••••••••••• 6 " 

4. Limestone ledges •••••••••••••••••••••••••••••••• 5 " 

3. Talus covered, with no exposures •••••••••••••••• 39 " 

2. l.imestone ledge ••••••••••••••••••••••••••••••••• 1 11 

1. Talus covered, with no exposures to the level of 

the Iron Mountain Railroad track •••••••••••••••• 10 " 

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, and 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 ot 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 

feet •••••••••••••••••••••••••••••••••••••••••••• 55 " 
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Menard-Okaw contact. 

;. Shale, argillaceous, bluish-black in color, 

without fossils in lower part, the upper six 

to eight feet becoming more calcareous and with 

some fossils •••••••••••••••••••••••••••••••••••• 40 feet 

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 bryozoans ••••••••••• 8 1t 

2. Shale, with minor limestone layers, exposed at 

intervals but much talus covered •••••••••••••••• 45 n 

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. 

W 192 

13. Limestone, conglomeratic, blue-gray to brown, 

irregularly thin bedded and more or less eross­

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 toP••••••••••••••••••••••••••••• 6 feet 

Fauna from base or bed. 

Crinoid stems. 

Fenestella sp. 

Lingula sp. 

Q!aphragmus elgans (Norwood and Pratten.) 

seirifer increbesc!!!§ Hall, var. 

Conularia chesterensis Worthen? 

Fish teeth, fragmentary, abundant 

Fauna from top of bed. 

W 193 

12. Shale, calcareous, fossilif'erous •••••••••••••••• 2t " 

Meekol!,,ora clausa Ulrich. 

Stenopora tuberculata (Prout.) 

Fenestella serratula Ulrich. 

Archimedes laxus Hall. 

Palypor,! cestrie~ Ulrich. 

Septopora ~ubguadrans Ulrich. 

Orthotetes kaskaskiensis (McChesney.) 



- 218 -

Spirifer 1ncrebes£.!B.§ Hall, var • 

.Qgmposita trinuclea (Hall.) 

11. Limestone, hard, blue, mostly compact with 

conchoidal fracture, rather thin bedded 

with shaly seams••••••••••••••••••••••••••••••••l2 feet 

Productus oyatus Hall. 

Diaphragmus elega~ {Norwood and Pratten.) 

Composita sp. 

Pelecypod {undetermined) 

10. Shale, yellowish when weathered, blue when fresh, 

with a thin limestone band Oto~ inches thick 

about the middle. Above the limestone band 

numerous bryozoans•••••••••••••••••••••••••••••• 5 " 
W 189 

9. Limestone, thin-bedded with bands of shale •••••• 7 " 

8. Sandstone, fine-grained, light-yellow 1n 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, argillaceous ••••••••••••••••••••••• 1+-t" 
,. Limestone ••••••••••••••••••••••••••••••••••••••• l½" 

4. Shale, partly covered ••••••••••••••••••••••••••• 3 " 

3. Limestone••••••••••••••••••••••••••••·•••••••••• l½" 

2. Shale••••••••••••••••••••••••••••••••••••••••••• l½" 

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 described, and is contin­

uous with the ledge quarried 1n the prison yard. 

The limestone bed No. 1, 1n this section, is the same as 

bed No. l in the section last described, and is continuous with 

the ledge quarried in the prison yard. The exposed face of the 

quarry about ;o 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. 

11. Shale, yellowish in color, more or less fissile 

with a few harder bands an inch or more in 

thickness••·•••••••••••••••••••••••••••••••·••••l2 feet 6 in. 

Fauna W 196 (basal part) 

Pterotocrinus cf. depressus Lyon and Casseday. 

Hydreionocrinus sp. (spine plates of ventral sack). 

Agassizocrinus d~c~yliformis Roemer(?)·, (base). 

Stenopo£.! tubereulata (Prout). 

Fenestella serratula Ulrich. 

Archimedes terebriformis Ulrich. 
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distans Ulrich 

swallovanus Hall. 

Spirifer increbescens Hall, var. 

QQmRosita subguadrata (Hall). 

10. Limestone •••••••••••••••••••••••••••••••••••••• 3 feet 6 in. 

9. Shale••••••••••••••••••••••••••••••••••••••••••3 11 

Fauna W 197. 

Polypora approximata Ulrich. 

LYropora suincuncial.!§ Hall(?) 

Fenestella serratula Ulrich(?) 

Archimedes terebriformis Ulrich. 

A• distans Ulrich. 

Diap~gmus elegans (Norwood and Pratten). 

Spirifer increbescens Hall var. 

Reticularia setigera (Hall). 

Cliothyridina sublamell~n (Hall). 

c. cf. hirsuta (Hall). 

Compasita trinuclea (Hall). 

8. Limestone, in several thin beds •••••••••••••••• l foot 6 in. 

Fauna W 198. 

Productus ovatu_! Hall. 

DiaphragmY§ elegans (Norwood and Pratten). 

Spirifer leidYi Norwood and Pratten 

Reticularia setigera (Hall). 

Eumetria vera (Hall). 

Cliothyridina cf. hirsu!! (Hall). 

7. Limestone, one solid ledge ••••••••••••••••••••• 2 feet 

6. Shale, a parting of buff-colored, apparently 
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magnesian material••••••••••••••••••••••••••••• 6 in. 

5. Limestone, in several beds, thinner below, be-

coming thicker-bedded above •••••••••••••••••••• 7 feet 

4. Shale with limestone, abundantly fossiliferous.l foot 6 " 

Fauna W 195 

Zaphr!!}tis spinulosa Edwards and Haime. 

Pterotocrinus depressus Lyon and Casseday. 

P. acutus Wetherby. 

P. bifurcat!!§ Wetherby. 

Agassizocrinus dactyliformis Roemer(?) (bases). 

Pentremit!!§ sulcatY,! Roemer. 

Spirorbis sp. 

Ste~.91:! rudis Ulrich. 

LYropor!_ subguad!:!,!!! Hall. 

Archimedes terebrit.oi-mis Ulrich. 

distans. Ulrich. 

communis Ulrich. 

A. compactus Ulrich. 

Dichtlul!! n.sp. 

§J?!I.!!!£ increbescens Hall, var. 

Spiriferina !!:!,nsversa (McChesney). 

Reticul!_!:ia setige~a (Hall). 

Eumetria .!!!:! (Hall). · 

filiothyridina sublamellosa (Hall). 

Composita trinuo1§.! (Hall). 

Fish teeth (Cochleodonts). 

3. Limestone •••••••••••••••••••••••••••••••••••••• 3 feet 6 " 

2. Shale, yellow, gritty, with many fossils....... 6 ri 
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Fauna W 194 
Eupachyc_tl.nY.§ sp. 

Agassizog!nus dactyliformis Roemer(?), (bases). 

Pentremites tulipaformis Hambach. 

turbinatus Hambach. 

Archimedes swallovanus Hall. 

! . .m!~l!§ Ha 11. 

Diaphragmus elegans (Norwood and Pratten). 

Reticularia setigera (Hall). 

Eumetr!! .Y.!£! (Hall). 

Conmosita trinuclea (Hall). 

1. Limestone, massive, quarry beds in prison 

yard••••••••••••••••·••••••••••••••••••ExPOSed 3? feet 6 in. 

In this section bed No. 1 is the top of the massive lime­

stone beneath the upper shaly member or 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 or this ravine there is a good exposure of sandstone which 

belongs near the base of the upper member of the formation. In 

the ravine situated in the eastern portion of the city 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 

s.nd 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 land 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) . , ' 
~( t, ,. -· 



~ 22~ 

W 6~1 

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 upwe.rd, 

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 , 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 thiclmess of the Okaw from the base of the for­

mation to the top of the oolite 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 Mississippi 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 



- 22; -

above the railroad track, and the elevation above the oolite must 

be at least as gre_at. 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 localities in the 

vicinity of Chester. In the section described on page , 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 massive 

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 a considerable thickness of shale, similar to bed No.; 

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, 



- 226 -

but there must be a considerable portion of the upper member of 

the Okaw which is hidden, and its total thickness is 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 maximum thickness 

may be even greater, perhaps as much as 300 feet. On the other 

hand there is 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 b~uff 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 

is indicated 1n the Mississippi River bluff section~ below the mouth 

of the Okaw river, and it is 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 or beds 

between the top or 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 Randolph counties. 
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MENARD LIMESTONE 

The Menardl limestone succeeds the Okaw with apparent 

l 
Weller, Trans. Ill. Acad. Sci., vol. 6, p.128 (1915); also, 

Ill. State Geol. Surv., Monog. I., P• 28 (1914). 

------------ ---------
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 formation, 

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 11tholog1c 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 

color 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 ap~arently some-

what siliceous. Some of the denser beds are almost lithographic 

in texture, and such beds break with a conehoidal 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 1n thickness and its association with the 

other Menard beds will serve to distinguish it from any or 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. 1/4 of sec. 2, 

T. 5 s., 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, outcnops 

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. 1/4 of n.w. 1/4, sec. 33, T . - 5 s., R. 7 w., where the following 

species of fossils have been collected. 
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The valley of Bine-mile creek, above the moath· at Butter 

creek, has been cut tbroagh the Menard limestone into the upper 

beds at the Okaw east to sec. 2, T. 6 s., B. 7 w., but beyond this 

point there are good Menard exposures in the bed and banks ot the 

., stream and its branches, at a number ot localities. Some ot the 

tributaries also, ot this stream, which join it below the point 

where the Okaw limestcmes are exposed 1n its bed, have good Menard 

oatcrops near their heads. 

Little-Xine-mile creek is anether stream which, like the 

Rine-mile and Butter creeka, has eroded its valley through the . 

Menard into the Okaw formation tor a distance of nearly three miles 

from its ■Ollth, to a point in n.v •. J.llt., sec. 16, T. 6 s., R. 7 w. 
The tributaries of ·this stream, however, east and northeast of 

Ellis Grove, have many good exposures et Menard limestone, begtnn1ng 
. . 

a short distance above their ~unction with the main stream. In 

the main stream also, above the point where the upper Okaw is 

expo~ed, the Menard limestone is well. exhibited at nwnerous points. 

· South from Ellis Grove the Menard limestone oceupiea a 

comparatively narrow belt east of the much broader Okaw belt, te 

the-Mississippi _river blutts, some outcrops being present tewards 

the heads of most ot the short tributaries to the Mississippi 

river 1n this region, although the hard rocks 1n these valleys are 

very generally 11111ch obscured by the deposits of glacial drift. 

Beginning at a point about one and one-halt miles b~low Fort Gage, 

the Menard limestone outcrops occupy a narrow, sinueus halt 1n the 

upper part ot the bluf'ts, which ~inds in and out arewd the heads 

et the short ravines, this eendition continuing to the mouth of 
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Marys river. In the sectioa described on page , which is expos~d 

1n one ot the short ravines about . halt way between Fort Gage and 

Menard, bed Re. 13, with an exposed thickness et lt-9 teet 1s_ the 

Menard limestone, and a port1en at least ot. the talus covered 

slope below and perhaps also ot that above, is doubtless underlain 

by the same tormation. ·In the section described on page , exposed 

1n a ravine about one and cme-halt miles above the prison at Menard, 

bed Bo. 6, $6 feet 1n thickness, represents the Menard, and from 

it the following species et fossils have been collected, allot them 

coming trom the lover third ot the formation. 

W 210 W 627 

Between Menard an4 Chester the formation outcrops 1D the 

upper portion ot the blutt, an especially good exposure being present 

southeast ot the hospital ter criminal insane at Menard, the name 
. . 

et the formation being Stlggested by the excellent exposure at this 

point. · Ia the ravine east ot the City of Chester, the Menard 

limestone is well exposed, and has been quarried at one point tor 

local use. The formation 1a exposed at frequent intervals in the 

river blutts between Chester. and the ·-mouth of Marys river, above 

the talus slope and 1D the ravines which intersect the blutts. 

About GDe-halt mile abeve the mouth ot Marys river, 1n the point 

ot the blutt vest ot a shor~ ravine, the limestone is exposed above 

a talus slope ot about 100 feet, and the following species ot fossils 

have been collected. 

W 207 

Borth ot Chester there are extensive areas 1n the valleys 

at Gravel creek and its tributaries, which are un4erla1n by the 

Manard limestone. !he vesternmest outcrops ot the tormaticm 1n 
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these valleys are 1D the s.e. J.11+, sec. 33, !. , s., R. 7 w., and 

at a point near the middle ot the north line ot see. 16, r. 7 s., 
R. 7 w., both of these localities being less than one mile from the 

outcrops ot the same formation 1n the heads ot the short valleys 

to the west, which drain directly into the Mississippi river. 

In these tarks and tributaries ot Gravel creek so• of the most 

extensive .and most _typical outcrops ot the Menard limestone anywhere 

present 1n the whole region, are exposed. One ot the mest · note­

worthy ot these exposures is 1n s.w. J.11+, ~ec. 35, !. 6 s., R. 7 

W., where the north tork ot Gravel· creek has cut a cba~el with . 

nearly vertical rock walls in the Menard limestone, tor the distance 

of a quarter et a mile. · ••~ the upper em ot this reek gorge there 

are several feet et lillestone which are more abundantly toss11i­

terous than any bed elsewhere observed 1D the Menard•, and the 

following species have been 14ent1tied. 

_Eleductus oyatus Ball-• . 

D1aphrag19s J!legans (Rorwood and Pratten) 

Sp1r1ter 1pcrebescenS Ball. 

Composita subguacirata .(Ball.) 

Jlualtria sp. 
_________ ...,_;;;:;;;;:_ sp. 

MYalia! augulata Meek and Worthen. 

Schizodus chesterens1s Meek and Warthen. 

Ayiculonctea sp. 

Allorlsll@ sinuata McChesney. 

clayata McChesney. 

,Dentalipm sp. 

Bellerephcm sp. 
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Buemphalus sp • 

.1!tic0psis sp. 

Conularia sp. 

J):rthoqeras. ,1 sp. 

cntoceras? sp. 

yest1paut11us? sp. 

fhillipsia sp. 

Fish teeth 

other excellent exposures et the Menard limestone are 

present 1n s.w. iJlt., sec. 2, ~• 7 s., R. 7 w., alo~ the south 

fork ot Gravel creek and its tributaries. In nearly every tributary 

ot Gravel creek, from the 3unetion of the two forks in sec. 1, 

T. 7 s.,. R. 7 w., to the mouth ot Little Marks river, the Menard 

limestone is well exposed, and 1n 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 ot Little Marys river with a 

coarse parallel with Gravel creek aDd a little over a mile to the 

north et it, the Menard limestone is exposed at numerous localities 

1D the ·bed and banks ot the stream, and 1n its tributaries, trom 

the s.w. J.llt., sec. 25, T. 6 s., R. 7 w., to its mouth, altheugh 

the exposures in the bed ot - the stream 1n the last mile ot its course 

are wholly covered by alluvial deposits~ The divide between 

Gravel and Tindall creeks is tor the most part occupied by strata 

younger than the Menard limestone, but across a belt a little 

over- one-halt mile wide at its narrowest point, extending northeast 

from the n.e. lA, sec. 1, T. 7 s., R. 7 w., the Menard is the 

formation UDderly1ng the surficial drift depesits, the presence 
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ot the limestone being 1n41cated b7 the DUll9roos sink-holes tbreugh-

out the belt. 

Ia the valleys ot Little Marys river, and 1n Gravel creek 

belew the junction et _the twe streams, the elevation of the upper 

surtaee ot the Menard limestone is net much above the flood plane, 

but there are oatcrops ot the formation at a number ot localities 

1n the mwths ot .some Gt the short tributaries. Such outcrops 

indicate that the f ermation continues northward 1n the valley of 

Litt"ie Marys rive~, tea· peint 1n the w.w. J.llt., s.e. J.llt., sec. 21, 

T. 6 s., R. 6 w., and southward 1n Gravel ereek nearly to its mwth. 

The valley of Marys river, three miles below Chester, it 

tilled with alluvium ~or a distance ot three miles trem its mGUth, 

but the Menard limestone is exposed 1n the bank ot the stream at 

a locality 1n the n.e. J.llt. . ot s.a. J.llt., sec. 22, .T. 7 s., R. 6 w., 
and a quarter of a mile further up the stream there are exposures 

ot the overlying Palestine· sandstone. In the bed or the branch et 

Ma·rys river from the nerthwest, rising 1n n.w. J.llt. ot s.e. 1/lt-, . 

sec. 13, T. 7 s., R. 7 w., in the northern portion of the city ot 

Chester, the outcrops ot Menard limestone are present in s.e. J.llt. 

ot n.e. J.llt., see. 18, f. 7 s., a. 6 w., ·and continue at intervals 

to a peint within one-half mile or its mouth. T_broughout this 

distance, however, the formation occupies enly a narrow belt 1n 

tae bottom er the valley extending a shert distance up the valleys 

ot the short tributaries, in many ot which there are also good 

exposures er the 11mestGm.e. The short branch et Marys river flowing 

sootheast across the vest halt ot see 21, !. 1 s., B. 6 w., has 

numerG11s oatcrops ot the Henard limestone to a point in n.v. J.llt. 

of n.v. J.llt. of the section. The valley ot Patten branck vhieh has 
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several heads in the eastern part ot Chester, is tilled with 

alluvium through the last mile et its .course, but above this towards 

the heads, the Menard limestone outcrops are abundant. In the 

north branch, the first outcrops ot the summit of ·the tormation 

occur near the middle et the south half or see. 18, T.? s., R. 

'/ w.; in the middle branch they are ~ s.e. 1/lt- et n.e. 1/lt-, sec. 

19, and 1D the seuth branch 1n n.v. i/lt ot s.e. 1/lt- or the same section 

19, !. 7 s., R. _7 w. In the sherter tributaries alse, both trGJD 

the west and from the east there are a tew outcrops, 11Gst ot which 

are near the tep et the format1en, only a shert distance below 

the contact with the Palestine sandstcme. 

Below the moath of Marys river, to Rockwood,. the Menard 

is the lowest ·exposed limestone .in the M1ssissi~p1 river bluf'ts, 

altheagh_tor some distance below the mouth ot this stream the 

uppermost Okaw beds may be present beneath the talus covering. The 

tormation is exposed at a number et points in the north halt ot 

sec. 33, T. 7 s., R. 6 w., in the short valley which intersects 

the Mississippi blutts a halt mile below the meut_h of Marys river. 

In the face ot the _blutt below the mouth of th~ valley last men­

tioned, the Menard limestone is exposed almost eont1nueusly, its 

upper surface dropping to a lover and.lever elevation down stream. 

In the short ravine whose 11011th is situated 1n s.e. ]./It, ot n.v. 

1/lt-, sec. 3, T. 8 s., R. 6 w., the elevation ot the top of the 

Menard limestone 1s approximately lt-5 feet above the Iron Mountain 

railroad tracks. In another short ravine a little ever one-halt 

mile beyond the one last mentiened, 1n n.w. 1/lt- ot s.w. 1/lt-, sec. 

2, T. 8 s., R. 6 w., the summit ot the tormatien rises only ab011t 

16 teat above the same railroad track. In the first one ot these 
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tvo ravines, a one toot s~le bed, 35 feet beneath the top of the 

termation, contains a number ot fossils, among which Pentremites is 

a commcm torm, the entire fauna ot the bed being as f ollws. 

W 637 

Thickness. Ii1 every section which bas been examined, 

where· the entire thickness ot the Menard limestone is present, 

seme portion~ the formation has been eov~red with talus, so that 

t~e exact contacts with the sub~acent _and super3acent fermations 

have been rarely observed. !he thickness at the formation, tbaretore, 

bas to be, 1n a measure, es~imat~d, but these ·estimates can be made 

with a high degree ot accuracy ·beeause Gt the numerous localities 

where the lower and upper bCJUDdaries of the termat1on can·be approx­

imately determined. !hr~h•t the ar~• underlain by. the formation, 

the interval between aa.tcrops ot the Okaw termatien and the Pal­

estine sandstone, vary between 60 and 80 feet, and the asswnptien 

ot 70 feet as the average thickness ot the formation cannot be tar 

from the truth. 



- 237 _. 

PALEST DE SARDS! OIi 

In a p~per entitl_. "Explanations ot the .Geological 

Map ot Missouri, am· a section~Qf its Bocks," published by SVallev 

1n 18581 the sandstene exposed in the t.ipper part ot ·the Mississippi . 

Proc. Amer. Ass. Adv. sci., vol xi, pt. 2, P• 5. · 

river bluff~ •t Chester, was described as the "Chester Sandstone." 

The original description ot the tormatien .1s as tollovs: - "65 feet 

ot a heavy bedded, irregularly stratified, brovnish sandstone. 

It 1s made up of round and angular pellucid particles, having ·the 

interstices tilled with a tine, epaQue, brown substance, which is 

ottea replaced by oxides et iron an4 manganese." This formation, 

as defined.by Swall~, ls clearly that sandstone which has .been 

extensively quarried tor building purposes 1n the environs ot 

Chester, and which bas furnished the material tor the buildings 

ot the ·southern Illineis Penetentiary, at Menard. This application 

of the mime Chester to this sandstone was the earliest usage of the 

name fer a geologi~al tormatiOD, and if. the law or priority were 

strictly adhered to, the name voald be restricted to this sandstone 

formation. !he use ot Cheater grOQ}), however, has become so firmly 

fixed 1n our literature, that it seems unwise to drop it at this 

time, and consequently a new name has been proposed for the sand­

stone in question, trom Palestine township 1a Randolph County, 

where it is well exposed.2 

Weller, Trans. Ill. Acad. Sci., vol. 6, p. 128 (191~); also n1. 

State Gaol. SltrV., Monog. lt P• 29 (191~). 



- 238 -

The Palestine sandstone is somewhat variable· 1n its 

lithelog1c characters, ~1Dg massive and thick-bedded 1n some 

places, where it has been used 1n a number of localities for a 

quarry stene. Blsevhere it is thin-bedded and ripplemarked, and 

locally it 1s somewhat shaly, and may be represented iii part by 

argillaceoa~ shales. Generally the sandstane 1s porous and not 

firmly cemented, but 1n some ot the ebserved lecalities it has 

been very tirmly cemented by ·calc1um carbonate to form an arenaceous 

limestone, and 1n such localities the beds g1ve torth a metallic 

ring vhen struck with a h&llllll8r. f ·h• rock is tor the most part light 

yellov-brCND 1n color, some beds are locally mere ferruginoas than 

usual, and the harder, metallic beds lust mentioned, are commonly 

ot a darker brown colar. Locally the sandstone is conspicuously 

marked by dark )i)rown specks, the sandstone is UDitormly tine-

grained, and nowhere has it been observed to be notably conglomeratic, 

although a few .shale pebbles are included in it at some peints, which 

may weather out and leave r011nded cavities. 

In those portions of tkeregion ·vhich has been mapped, 

where the Pennsylvanian sandstones .11e 1n contact with the Palestine, 

it is ditticult to differentiate between the two formations 1n many 

localities especially where the hard roek formations are thickly 

dtUt cov-,reci, and where the outcrops are few. In general, however, 

the Pennsylvanian sandstones are much eearser grained and more 

terruginEJUs, and in S811l8 portions at' the region the basal beds are 

conglomeratic. With these charaeteristies in mind 1t has been 

possible ta draw the line between the two tormations with a tair 

degree of certainty, althougll its position has been arbitrarily 

located in part. Where the superjacent Clere limestone ot the 
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Chester group, 1s present, there 1s no difficulty 1D fixing the 

upper limit et the Palestine sandstone somewhat closely. 

Jleal distributicm. and c1escr1pt1gg. The northernmost 

outcrops of the Palestine sandstone are abaut six miles southwest 

et Evansville, seuth -ot !line-mile creek _and east of Robinson creek. 

In the n.v. 1/l+ et n.w. 1/l+, sec. 1, T. 6 s., R. 7 w., the ter­

mation is represented by arenaceous shales and thin-bedded sand­

stones, lying nearly 1n contact with the Menard limestone 1n the 

bed et Bine-mile creek. ~hese arenaceous beds are quite different 

1n character trom the ba~al pertien of the Pennsylvanian, which is 

represented by a conglomerate bed at a 4iatance of a little over 

one-halt mile 1n the bed ot a branch of Nine-mile creek, just seuth 

of the center ot the same section. !he formation is also exposed 

1n a short v~_~ley tributary to !line-mile creek from the south, 

in the n.e. Jilt., sec. 2, T. 6 s., R. 7·:w., where~ the lithologic 

charact~rs are similar to those 1n the first locality mentioned. 

It is quite possible that ·the formation may be present beneath 

the drift tor some distanee north or Nine-mile creek, but ~here are 

no ou.tcrops ot any sort to indicate whether the Palestine or the 

Pennsylvanian lies 1n contact with the Menard limestone in that 

direction. 

From the lecalities mentioned above, the Palestine occupies 

a narrow belt extending southwestward towards the Mississippi river 

blutts, but it is largely drift covered, which makes it difficult 

to determine its upper limit. !here are exposures of arenaceous 

shales and sandstones in sec. 11, T. 6 s., R. 7 w., above the 

Menard limestene, 1n the twe valleys tributary to Nine-mile creek, 

which are believed to belong te this formation. Other outcrops 
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occur in the upper pertion of the valley ot Robinson creek 1n s.w. 

1/1+ ot s.w. l/1+, sec. ilt, T. 6 s., R. 7 w., and~ a tributary of 

the same creek from the southwest, 1n the eastern part ot sec. 15. 
The last exposures _ in this direetion are tovar4s the head of Little 

B1ne-m11e creek; 1n s.e. · l/1+, sec. 21, ·r. 6 s., B. 7 W. 

south et the belt et Palestine sandstone just described, 

the Pennsylvanian sandstoiie overlap to the west and rest upon the 

Menard limestone without any intervening Palestin~ samstone, the 

base er the Pennsylvanian being generally characterized in this 

portion of the area by -conspicuous beds or. conglemerate. 

The area in which the Palestine sandstone is best devel­

oped lies northwest, north, northeast, and east ot the city of 

Chester, throughwt which regien the termation wtcrops around 

the heads ot the ravines intersecting the Mississippi river bluffs, 

around the heads or Gravel and Tindall er~ekssand~hlleir tributaries, 

and 1n the sides ot the valley of Little Marys river, and ot Ma,ys 

river am its tributaries. The divides between these streams and 

tributaries, except their very highest portions which are gccupied 

by a ymmger termation, are covered by.the Palestine sandstone except 

tor a small area between Gravel and Tindall creeks. 

In all the important tributaries ot M~r~son branch 

runn1ng southeast from the village ot Palestine, especially in one 

from the northeast 1n the western part of sec. 29, T. 6 s., R. 6 

w., and 1n two tributaries from the northwest in sec. 30. In the 

seuthernmost ·ot the last twe mentioned valley,, the sandstone is 

very massive and the beds are ccmtilluously exposed for a halt mile 

or more, and in places are deeply undereut by the erosion of the 

stream. These massive sandstones suggest the Pennsylvanian, but 
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1n the n.e. 1/lt- or s.w. 1/lt- ot the section, there 1s an GUtcrop of 

shales which centains imperfect C~ester fossils. In none of these 

tributaries of Morrison branch has the Clore limestone been observed, 

neither ha~e any outcrops believe_d to be Pennsylvanian been not_ieed, 

so that the line separating the Palestine from the Pennsylvanian 

is somewhat arbitrarily placea, and the same may be said for its 

position all the way west to the headwaters ot the north tork of 

Gravel creek. 

In the valley of the tributary to Tindall ereek tlewing 

south through the east halt et sec. 29, T. 6. s., R. 6 w~, the 

Palestine sandstone 1s well exposed tor a distance et over one­

halt mile, beginning at a point 1n the n. w. 1/lt- of n.e. 1/lt-, or 
the section. Above this po1Dt the superficial Clore limestone 

is .exposed, and belew the sandstone ou.tereps,. the Menard limestone. 

Aleng all the tributar.ies ot Little Marys river, both from the 

east and the west, from the ·s.w. 1/lt- ot sec. 21, T. 6 s., R.· 6 w., 
to its junction with Gravel creek, the Palestine sandstone 1s well 

exposed. In some ot the tributaries the Menard limestone is 

exposed near their 11PUtbs, and 1n others the Clore limestone 1s 

present abeve the sandstone. Good exposures et the sandstone are 

present along the Chester-Sparta road east ot Little Marys river, 

a mile and one-halt southwest ot Bremen. The valleys heading south 

and southwest of Bremen, tributary to Gravel creek are largely tilled 

with glacial drift, but in allot them there are some outcrops ot 

the Palestine sandstone. 

In the area lying between Little Marys river on the 

east, !iDdall creek on the north, and Gravel creek on the south, 

and extending west to within one-halt mile of the line between ranges 
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6 and. 7 west, the Palestine sandstone Ullderlies an isolated area 

entirely surrOUDded by the Menard limestone. The sandstone 1s 

expesed 1n the upper per~ion ot most ot the short valleys leading 

trom this upland te the streams mentiened, and in some et them 

Rterc,ps are numerous. 

In mest of the branches and tributaries ot Tindall creak 

west from the mouth of Morrison branch~ the Palestine sandstone 

is exposed above the Menard limestone, although 1n so.- et the 

valleys the outcrops are tew or even wanting altogether because 

of the deep covering ot glacial drif't. In the valleys of the 

branches and tributaries of Gravel creek~ also, the Palestine sand­

stdm.e 1s exposed in many places above the Menard limestone which 

is present in the beds or the stream~ thrOUlhout· much of their 

extent. In some et these valleys the drift covers all wtcrc,ps, 

1n others the hard rock outcrops are present at long intervals, but 

in a few the sandstone outcrops are well exposed. One· of the 

good exposures of the Palestine sandstone in this region, is en the 

line between the n.w. 1./lt- and the s.w. 1./lt- ot sec. 2, T. 7 s., R. 

7 w., where the sandstone may be seen resting directly upon the 

Menard limestone, being the best exposure anywhere observed 

exhibiting the actual contact of the two formations. 

Towards the head of one small tributary to Gravel creek 

trom the south, in the n.w. 1./lt- ot s.w. 1./lt-, sec. 7, T. 7 s., R. 

6 w., about one mile north of Chester, the Palestine sanastene 1s 

well exp~sed, and a quarry with a face of 15 to 20 feet has been 

apened to supply building stone 1n the city ot Chester. From this 

quarry east tor a clistance of nearly tour miles the formation is more 

or less well exposed 1n the several short tributaries to Gravel creek, 
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the centact line between tae Palestine and the Menard tormatiens 

being carried lower and lower in that direction, by reason et the 

eastward dip et the strata, until it lies nearly at the level ot 

the flood plane ot the creek. 

In the Mississippi r1"8r blutts the.Palestine sandst~e 

GU.terops·aboat half way between Fort Gage and Menard, 1n the heads 

of some et the small ravines. Iii the section clescribed en page , 
bed Bo. 15 represents this formation, anc:1· from this point to Rock­

weed the sandstone is present, although in many places it is hidden 

by talus or loess deposits. North from the first outcrops ment1ened 

above, fer a distance or about three miles, to the Palestine 

sandst&ne belt southeast of Ellis Grove, the westward overlap of 

the Pennsylvanian covers the Palestine, and comes into contact 

with the Menard limestone. 

In t~e section which has been described from one and one­

halt miles above Menard, on page , the Palestine sandstone 1s 

not exposed, the outcrop being hidden by the accumulations ot 

drift and loess. The termatien is poorly exposed near the heads 

~ the ravines about three-fourths ot a mile above Menard, and 111 

the northern one ot the two ravines at whose mouth the prison is 

loeat~d. In the head of the southern one ot the two prison ravines, 

there are better outcrops of the sand.stane~ 8114 it 1s here, just 

south of the cemetery, thatthe quarry was formerly situated trem 

vhieh the rock tor the prison buildings was secured, although the 

quarry face is ,atirely hidden at the present time by the washing 

down et the loess. In the several heads ot the north branch et 

the ravine 3ust south Gt Chester, the Palest1De sandstone is exposed 

te some extent, and in this locality there was found almost the 
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onlyf f'ossil which has been observed 1n the tormatien, a fragment of 

a Lepidondendron stem. ·1n the heads ot most ot the short ravines 

between Chester and the mouth~ Marys river, the sandstene is 

exposed, but in seme ot them the wtcrops are limited. 

East ot Chester the Palestille sandstone is exposed at many 

peints 1D the upper pertiens of the valleys of the several branches 

ot Marys river, and 1n their short tributaries, above the outcrops 

ot Menard limestone which are commenly present towards their moaths. 

An especially good exhibition ot the f'ormation is 1n the road 

running down the hill east ot the County Farm, a mile and one-half 

east ot Chester. 

South ot Marys river the Palestine sandstene 1s exposed 

1n the valleys ot most Gt the tributaries ot that stream, and it 

outcrops 1n the bed ot the river itself in s.v. J./1+ ot sec. 23, 

T. 7 s., R. 6 w., where the eastward dip ef' the strata has carried 

the Menard limestone beneath the surface. In the ravine whose 

mouth is situated 1n s.e. J./1+ of n.v. J./1+, sec. 3, T. 8 s., R. 6 

w., the following section has been carefully measured, 1n which 

the Palestine sandstone is present. 

13. SaDflstene, coarse grained and terrug1noas. 

Pennsylvanian ••••••••••••••••••••••••••••••••••• 1 feet 

Pennsylvanian-Clore contact. 

12. Talus covered •••••••••••••••••••••••••••• •,~;-••••• 15 n 

11. Limestone, thin-bedded •••••••••••••••••••••••••• 8 " 

18. Limestone, crystalline, with many large Pen-

tremites •••••••••••••••••••••••••••••••••••••••• 2 n 

W 629 

9. Shale•••••••••••••••••••••••••••••••••••••••••••~ n 
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8. Limestone, thin-bedded, with Produetus, 

Compesite, etc•••••••••••••••••••••••••••••••••• l toot 

7. Limestone ••••••••••••••••••••••••••••••••••••••• 15 feet 

Clore-Palestine centact. 

6. Hostly talus covered, with some shale exposure • • 37 

5. Sandstone, cress-bedded, marked by brown specks.13 

lt-. Arenaceous sbal•••••••••••••••••••••••••••••••••lO 

Palestine-Menard contact. 

3. Limestone, blue-gray 1D color, evenly bedded 1n 

layers about one roet er less in thickness, 

more er less talus eevered •••••••••••••••••••••• 31t-

2. Shale, toss111tarous •••••••••••••••••••••••••••• 1 

w &37 

1. Limestone, exposed •••••••••••••••••••••••••••••• 16 

In this section the Palestine termation is more or less 

talus covered, but the interval ·ot 60 feet eceupied by beds Nos. 

" 
" 
n 

" 
ii 

II 

l+, 5, and 6, arenaceoas and shaly becls, is referable to the tormatien. 

In the shert ravine a little leas than tbree-tourths of 

a mile below the last ene, whose ■oath is 1n n.v. 1./1t- of s.v. J.llt., 

see. 2, !. 8 s., R. 6 w., another seetien 1s exposed with the 

following succession ot beds. 

8. Sandstone, massive anci terruginous, Pennsyl-

vanian •••••••••••••••••••••••••••••••••••••••••• 78 feet 

7. Talus c09ered slope ••••••••••••••••••••••••••••• 18 " 

Pennsylvanian.;.Clore contact. 

6. Limestone, blue-gray or dark in eolor ••••••••••• 31 n 

Clore-Palestine contact. 

5. Talus cc,vered tor the most part, with some shale 
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exposures above and sandstone layers in the 

lower portion. The lci,wer portion or the shale 

1s argillaceous, becGming more arenaceous 

above••••••••••••••••••••••••••••••••••••·••••••~3 feet 

Marked by brown specks, some beds ripple-marked, 

and some with shale pebbles••••••••••••••••••••• 8 n 

3. Talus covered•••••••·••••••••·•••••••••••••••••• 8 rt 

Palestine-Menard contact. 

2. L1-.stone, blue-gray 1n color, typical Menard ••• 7 " 
it 1. Talus cevered to level et road •••••••••••••••••• 9 

In both the sections just described the Palestine f~rmation 

is represented more largely by shales than is commonly the case 

farther north, and the rather cearsely speckled character of the 

sandstone is much more neticeable than 1n any other plaee where the 

formation has been studied. 

sub-Palestine Uneentormiy. It has not been pessible to 

determine with entire satisfaction whether the Palestine sandstone 

rests eontormably or not upen the Menard limestone. The exact 

contact between the two termatiens has been only rarely observed, 

and 1n only one locality can it be said to ·be satisfactorily exhibited.· 

This locality is 1n the bed et a branch et Gravel Creek, near the 

middle of the north line et s.w. J.11t, see. 2, T. 7 s., R. 7 W., 

about three miles northwest of Chester. At this lecality the line 

of eontact is entirely withClJlit transitional beds of any sort, the 

change from the limestone to the sandstone being abrupt, a condition 

which suggests tae initiation of a new peried ot sedimentation 

subsequent to an earlier withdrawal 0t the sea. The suggestion et 

unconformable relations between the two formations 1s further 
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indicated by the somewhat greater elevation of the upper· surface 

of the Menard limestone at the exposures in another branch ot Gravel 

creek less than one thousand feet distant in a scmtherly direction 

from the lecality exhibiting the actual contact. This difference 

1n elevation is greater than can be accounted tor by the normal 

dip of the strata, and suggests.an uneven surface of the Menard 

limestone preceeding the period of deposition of the Palestine 

sandstone. _The evidence presented by tais single locality is 

altogether too inadequate te satisfactorily establish the fact that 

the contact between the two tormatiens is an unconformable ene, 

but it does lend a suggesti&n to that effect. 

Thiclm•.!!• In the two Mississippi river blutt sectieas, 

about two and one-halt miles or thereabouts below the mouth of Marys 

river, which have been described on pages , and , the entire 

thickness of the Palestine formation is present, although it 1s mere 

or less covered ay talus and by other material which has been 

washed down the ravines 1n whieh 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 

ebserved difference in elevation between outcrops of Menard and 

Clore limestones, wherever the two formations have been o~s•rved 

in the same section, theugh seme ot these intervals are somewhat 

greater, perhaps being aa much as 80 feet. Taken altogether the 

observations seem to be such as to warrant an estimate of 70 feet 

fer the average thickness ot the Palestine formation. 
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CLORE LlMEBfOD 

The youngest tormation ot the Chester group in Randolp_h 

Couaty is the Clore limestone.1 The actual outcreps ot the formation 

Weller, Trans. Ill. Aead. Sci., vol. 6, P• 129 (19llt); alae Ill. 

State Geel. SUrv., Monog. I, p. 29 (191~). 

----------------------------
are e9111111only limestones ~hich exhibit eonsiderabl, variety 1D their 

lithologic characters, some beds being similar 1n texture and 

bedding to the usual phase ot the Menard limestone, other beds are 

similar te that formation but are darker, sometimes almost black, 

in color and still others are sbaly 1n charaeter, breaking up on 

weathering into thin, splintery, or plate-like., brittle fragments. 

As seciated with the limestones there are some argillaceeus and 

calcareous shale beds, usually gray or bluish in color, and 1n the 

lover part et the fermation sCi>llle of the beds are arenaceous, the 

transition from the underlying Palestine sandstone being gradual, 

indieating the absence ot any uneOllformable relations between the 

two formations. The limestones of the formation are not intre,uently 

fossiliferous. 

A persistant member near the summit ot the tormatien, 

espee1ally 1n the region nerthwest ot Breman, is a finely laminated 

and banded, tine-grained san4stene, only a tev feet thick. Thia bed 

is not fossiliferous, and ae fossils have been observed 1n ai1y 

higher member ot the fermatien, and it was tor a time believed to 

belong in the basal portion ot the Pennsylvanian, but at one locality 

in n.w. 1A of n.e. 1/lt-, sec. 22, T. 6 s., R. 6 w., two miles north 

ot :Bremen, masses et this bed are inclucled 1n the basal conglomerate 
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of the ~ennsylvanian, which shows it to be a part of the Chester 

formaticm.. 

At a DW1ber ot ieealities 1n the area which has been 

mapped, tine springs issue trom the Clere tormation. There are, 

indeed, a tar greater number of large springs 1n this tormatien, 

relative to its areal extent, than 1n any other ot the Chester 

formations, and a peculiar circumstance connected with some ot 

these springs is, that they issue from the formation at p~ints 

where it caps the higher elevations of the region. 

£real distril?,gtion and descripticm. The best exhibitien 

et the Clore limestone within the area studied, is in the vall y 

ef Little Marys river northwest ot Bremen. In the s.w. 1/lt- ot sec. 

15,. and s.e. 1/lt- et sec. 16, the tormatien is well exposed at a 

number ot points in the bed ot Little Marys river and 1n one ot its 

braaches from the nerthvest, as well as 1n some ot the short 

tributaries to these streams. The outcrops are limestones, shales, 

and the banded sandstena member at the summit or .the formation. 

The overlying formation is Pennsylvanian sandstone, the basal beds 

et which are generally conglomeratic in this region. 

South of the localities 311st mentioned, 1n the n.e. 1/lt-, 

see. 21, and n.w. 1/lt-, sec. 22, T. 6 s., R. ·6 w., the Clere limestone 

occupies a belt with a maximum width ot nearly ane mile, upon both 

sides of Little Marys river, but from a point 1n the s.e. 1/lt- ot 

sec. 21 the Palestine sandstone, and further south the Menard 

limestooe, occupies the bed of the stream, and the Clore limestone 

outcrops continue southward along two narrow, sinuous belts, one on 

each side of the valley or Little Marys river. In tile area above 

ment1ened, where the Clore limestone exhibits its greatest extent, 
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on both sides ef Little Marys river, the topographic surface is 

marked })y numerous sink aoles, a number of which are indicated on 

the map. In this area also, 1n a short tributary from the ene or 
the largest springs et the area studied, issues from a small cavern 

in this limestone. 

In the narrow belt ot outcrops east ot Little Marys river, 

exposures of the Clore limestone are present in the heads of mest 

ot the short tributaries to that stream, and 1n some Qf them the 

Palestine sandstone is well exposed below and the Pennsylvanian 

above the limestone. South ot Bremen this belt of ontcreps continues 

about the heads of the tributaries to Gravel ereek flowing south, 

and at one point a halt mile seuthwest er Bremen, the tollowiDg 

species ot fossils were collected frem a small outcrop. 

Diaphragmus tascieuiatus (McChesnay.) 

§pirif e,r ipcrebesceas Ball. 

Retieulari~ setigera (Hall.) 

CompGsita subquadrata · ·caall.) 

The belt of outereps west of Little Marys river is similar 

to that en the ~ast sicie, being a sinuous band around the heads ot 

the short tributaries. Pewer outcrops have been ebserved here, 

however, than en the east side, because of the thick drift covering, 

the last outcrop being in the n.w. lilt- ot n.e. 1/lt-, sec. 29, T. 

6 s., R. 6 w., 1n the bed ot a tributary to Tindall creek. Beyond 

this point the overlapping Pennsylvanian probably cuts out the 

Clore limestone 1n a short distance, the younger formation coming 

to lie in contact with the Palestine sandstone. 

In the south halt ot s.v. lilt-, sec. 13, T. 6 s., R. 7 w., 
in the bed or one ot the long tributaries ot Rine-mile creek, there 
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are a number Gt outcrops ef limestene which belong to a formation 

beneath the Pennsylvanian sandstone, and as the outcrop ~ies to ·the 

east et the ~ely or Palestine sandstone east ot Robbinson creek, it 

is doubtless a part of the Clore limestone. The entire area ot 

this outcrep is not over 0ne-tourth mile 1D length, it is present 

in twe small forks ef the stream to the south, and extends fer a 

short distance southward down the valley ~low their junction. 

Between Tindall and Gravel creeks the Clore limestone 

underlies an area a little more than one-fwrth mile 1n length and 

breadth, in the southern part ot sec. 32, T. 6 s., R. 6 w., and 

the northern part of sec. 5, T. 7 s., R. 6 w. There are ne really 

geed outcrops ot the formation 1n situ in this locality, but 1n the 

valley on the south or the area there are masses ot limestone having 

the characteristics et the Clore as it occurs elsewhere, lying upon 

the hillside, but not 1n place. These limestene bleeks have-not 

been moved tar, and appear to be the slumped masses of a harder 

bed which overlies a shale. The Palestine sandstone is exposed 

lc,ver down 1n the same valley, and there can be no douht as tG the 

identification of the limestone as a part of the Clore. 

South ot Gravel creek, between that stream and Marys river, 

the Clore limestcm.e underlies a number of' isolated areas of irregular 

outline, upon the higher parts of' the divides between the stream 

valleys. Eastward the elevation ef' the formation is reduced because 

of the eastwar4ly dip of the strata, and beyond the limits et the 

area which has been mapped, in the valley ot Marys river, the termatien 

11111st come dewn te the level et the flood plane ot that stream, and 

pass beneath it as the elder termaticms do. The largest and most 

irregular et these areas occupies the elevated region where the eity 
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of Chester is situated. Most.of the city on the hill 1s underlain 

by the Clere limestone. The thick Pleistocene depesits, drift and 

loess, cover most of the outcrops,.but the termation 1s exposed 

in the heads ot a nqber of tae ravines which originate in the ccmtines 

ot the city. One of the best ot these exposures 1s 1n the head of 

a ravine in s.e. 1/1+ Gt n.e. 1/1+, sec. 2~, T. 7 s., R. 7 w., Just 

below the ridge read leading southeast from. the city. Thia outcrop 

is 1n the edge or the town and has been quarried to some extent 

fer local use. Further southeast along this same road the limestone 

and shale et the Clore formation are exposed near the middle ot the 

seuth line et the s.w. lilt ot sec. 19, T. 7 s., R. 6 w., near t~e 

head er the ravine which intersects the Mississippi river blutts 

at Cole's Mills. On the opposite side ot the ridge along whose 

southwestern side the two outcrops mentioned occur, there are no 

exposures in the heads ot the more southern of the tributaries of 

Patten branch, although the formation just be present beneath the 

covering of mantle rock. Towards Chester, however, in the head et 

the tributary to Patten branch directly epposite the tirs.t of the 

two outcrops mentioned above, there are limestone exposures which 

must beleng to this f ormatien. In the head ot the main valley ot 

Patten branch, 1n s.v. 1/1+ ot s.w. 1/1+, sec. 18, r. 7 s., R. 6 w., 
the limestone is po&rly exposed, but the formation is better repre­

sented by outcrops et shales 8lld limestones a halt mile to the 

seuthvest, 1n the head of tae ravine directly epposite, leading 

into the Mississippi river. Further north in this Chester area 

the EJUtcrop of the Clere limestone is almost entirely obscured by 

the drift and loess, but at one point in the extreme nerthern part 

ot the area, in the n.e. lilt- et s.e. 1/1+, sec. 12, T.? s., R. 7 w., 
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there is a goed exposure from which issues a fine spring. 

Farther east, between Gravel creek and a tributary of Marys 

river, the Clore formation eccup1es an irregular area situated 

largely in sections 9, 8, -16, and 15, T. 7 s., R. 6 w. Along the 

nerthern border of' this area the limestones outcrop 1n the heads 

of' two or the short ravines tributary to Gravel creek, in n.v. lA 

ot sec. 9 • . other exposures are present upen the southern border 

or the area, in n.e. 1/l+ or sec. 16 and 1n the west 1/2 ot sec. 15, 
1n the heads or seme of' the short ravine tributarjes to the branch 

ot Marys river, and 1n these localities several excellent springs 

issue from the formation. In n.w. l/l+ of s.v. J.ll+, sec. 15, T. 

7 s., R. 6 W., the following succession ot beds 1n the Clore f'or­

matien are well exposed. 

9. Limestone, massive, resembling the Menard 1n 

litholegic character, the ledges slumped 

down on the underlying shale •••••••••••••••••••• 5 feet 

8. Shales, mostly talus eovered •••••••••••••••••••• 10 " 

7. Limestone ledge, shaly cleavage, tossilif'erous •• 2 " 

6. Shales, argillaceous, gray 1n color ••••••••••••• 15 " 

5. Limestone, thin-bedded, dense and compact, with 

shaly cleavage, bee81111ng more shaly below ••••••• 5 " 

~. Shales, somewhat calcareous, gray 1n color, with 

a thin, calcareous Bryozoan ledge near the middle.1.2" 

3. Limestone, impure, argillaceeus, tessilitereus •• 1 n 

Stenopora sp. 

l!nestella tenax Ulrich 

Archimedes sp • 

.fol7pora sp. 
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Septopera subguadr!,!l! Ulrich? 

Rhombopera sp. 

Streb~otrYDa n1ckles1 Ulrich 

.Ql:!iotetes Jtaskaskiensis (McChesney.) 

Produetus ovatus Hall. 

Spiriter ~ebescens Hall. 

:§1.ynetria costata (Hall.) 

Composita trinuclea (Hail.) 

2. Shale, dark, bluish, argillaceC!JU.s...... •.• • • • • • • • 5 feet 

1. Shale, ~•naceous, with thin beds of sandstone •• 20 " 

Bear the middle of the north line ot n.e. lilt, see. 22, 

T. 7 s., R. 6 w., 1n the upper part ot a short tributary to Marys 

river, the Clere limestone 1s exposed with the Palestine sandstone 

belew. At this lecality the Clore termatien does not constitute 

the capping ot the hill 1n which the outcrop eecurs, there being 

sandstone ledges at a higher elevatien which must be basal Pennsylvanian. 

The Clere must term a narrQY band completely around the hill at this 

locality, although its outerop is covered by the drift at all points 

exeept on the seuth side. 

In the public highway 1n s.v. 1A of n.e. lA, sec. 21,. 

!. 7 s., R. 6 w., there is a small limestone outcrop, and another 

1n the head of a short ravine a tew rods to the west 1n the same 

quarter-section. These outcrops oceupy a higher stratigraphic 

p0sition than numereus Palestine sandstone exposures which are 

present on the swth, west, an4 north sides ef the hill which occupies 

the larger part of this quarter-section, and undoubtedly represents 

the Clore limestone, and the entire hill is doubtless capped by 

the formation although the drift covering obscures all save the 
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two outcrops mentioned, so tar as observations have been carried. 

The long ridge extending southeast from the County Farm, 

east ot Chester, te Clore school near the extreme southeastern 

corner ot sec. 20, T. 7 s., R. 6 w., is capped throughout its 

entire length by the Clore limestone. Olltcrops et the formation are 

present in the heads ot mos~ of the shert ravines on the seuthwest 

slepe, which are tributary to Patten branch. The northeast slope 

8f the ridge 1s more thickly drift covered, and no outcrops of the 

Clore have been observed, although some may have been overlooked. 

Seuth of Marys river the Clore tormatien is exposed 1n 

the Mississippi river bluffs 1n sections 3 and 2, T. 8 s., R. 6 w., 
where it occupies a position immediately beneath the Pennsylvanian 

sandstcme, and its lithelogic character 1n this portion« the 

area studied is shown 1n the twe sections which have been described 

on pages , and • 

From loos~ blocks ot Clore limestone 1n the ravine 1n 

s.e. 1/l+ of n.w. 1/l+, sec. 2, T. 8 s., R. 6 w., the tollaving 

species of tessils have been collected. 

Japhrentis sp. 

~- chesterensis Worthen? 

Fenestella tenax Ulrich 

Product~§ evatus Hall • 

.f• intlatus McChesney • 

.f • sp. 

Diaphragmus elegans (Norw0Gd. and Pratten) 

.Qamaropboria explanat1 (McChesney.) 

-9.!ltlella bray1lobata (Slfallov.) 

Spiriterina spinoaa (Horwood and Pratten.) 
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Ewaetria yera (Ball.)? 

Cpmposita sp. 

In the section expesed 1n the ravine whose mouth is 1n 

s.a. 1A et n.e. l.A, sec. 3, T. 8 s., B. 6 w., bed Ho. 10 ot the 

section is characterized by the presence et many individuals et a 

very large species et Pentremites, the entire list er species 

being as f'ollevs: 

W 629 

From loose slabs 1n this same ravine, probably coming 

from Just above the Pentremites bed, when 1n place, the following 

fauna has been celleeted. 

w 630 

The termation 1s present 1n the upp~r portion or the 

valley leading to the northwest across sections_ 33 and 31t-, T. 7 

s., R. 6 w. The hard rocks are ebscured threughout the greater 

extent ot the valley by the surticial deposits, althwgh the Penn--.. 

sylvanian sandstone is well exposed near the heads et the several 

torks of the valley._ In the main or seu.thern fork and its branches 

there are no hard rock exposures ot any sort beneath the Penn­

sylvanian sandstene, but in the m1c1dle one ot the three main 

· branches et the nerthern terk, the Clore limestone is pc,orl.y exposed, 

and a little farther down the valley there is a shale bank with 

seme limestone layers above, which may be referred to the for­

mation. A little east of the series ot outcrops in the valley just 

described and 1n the Mississippi river blurts, tae Pennsylvanian 

sandstones seem to overlap the Clore 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 net been established beyond question because or 

the thick talus covering which has ebscure4 . tbe rock outcrops to 

a great extent. 

Thickness. In the two sectiens exposed in the Mississippi 

river blutts abeut two and one-halt miles below the mouth of Marys 

river, 4eser1bed on pages , and , the possible intervals vhieh 

may be eccupied by the Clore limestone are 31 and ~5 feet. In the 

larger ot these intervals there is included a number of teet ef 

talus covered slope which 1n all probability 1s underlain by the 

basal portion of the superjacent Pennsylvanian sandstene, so that 

the actual thickness ot the Clere limestone 1n the two sections is 

probably essentially tke same, about 30 teet or a little more. 

In a measured sectien through the formation in sec. 15, 
T. 7 s., R~ 6 w., described on page , the tetal thiekness ot beds 

above the sandstone at the base, which may be considered as the 

upper pc-tion ot the Palestine formation, 1s 55 feet. In 11111ch ot the 

area where the formation 1s present it is the highest hard rock stratum, 

and being largely hidden by the surficial depesits, 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, whieh establishes approximately the thickness ot the Clore 

at those points. At same et these leealities the thickness of 

the tormatien is thus estimated to be between 20 and >+o feet, 

and else'fhere it 1s 60 er mere teat. These observed differences 

1n thiekness vary altogether tram a minilllUlll of perhaps 20 feet er 

even less, tea maximum ot 60 or mere feet, ancl are to be aeeounted 
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tor, not by &DY great variation in the original sedimentary .deposits, 

but by reason ot the great pre-Pennsylvanian uneenformity 

at the swmnit of the Chester group. C8Uld the formation 

to the east where it passes entirely beneath the Penns7lvanian, 

thickness might be fGUnd to become mueh greater than 1n any of the 

obeerved oatcreps, and still younger Chester formations might be 

present between it and the Pennsylvanian, which are now completely 

hidden from view. 

I 




