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THE MERAMEC-CHESTER AND INTRA-CHESTER BOUN
DARIES AND ASSOCIATED STRATA IN INDIANA1 

BY T. G. PERRY and NED M. SMITH 

ABSTRACT 

The Ste. Genevieve limestone (late Meramec) and Chester formations 
(late Mississippian) crop out in a northward-narrowing wedge from the Ohio 
River to west-central Putnam County, in central Indiana. Their exposure belts 
include parts of Harrison, Crawford, Washington, Orange, Lawrence, Martin, 
Monroe, Greene, Owen, and Putnam Counties. Chester strata but not the Ste. 
Genevieve limestone crop out in Perry and Dubois Counties. 

Mapping the upper boundary of the Ste. Genevieve limestone establishes 
the areal occurrence of the Meramec-Chester contact and also aids in the de
termination of the geographic distribution of the lower Chester group. Map
ping the upper boundary of the Beech Creek limestone completes the areal 
delineation of the lower Chester group. Mapping the top of the Glen Dean 
limestone determines the areal extent of the middle Chester group and also 
the exposure belt of the upper Chester group because the Mississippian
Pennsylvanian boundary as shown on the geologic map of Indiana (Ind. Dept. 
Conserv. Pub. 112) is essentially correct. Measured sections that display the 
mapped boundaries are included in this report to indicate the characteristics 
of the strata that are associated with these contacts. 

Pre-Pennsylvanian erosion removed progressively older Mississippian for
mations at increasing distances north of the Ohio River. Thus, the Ste. Gene
vieve limestone and lower Chester formations crop out from the Ohio River to 
Putnam County, where they have been largely removed by pre-Pennsylvanian 
erosion; the middle Chester group is represented locally in southern Owen 
County by only the Cypress and Golconda formations; and rocks of the upper 
Chester group occur very locally or are absent north of the East Fork of White 
River. Because of the relief on the pre-Pennsylvanian unconformity, Meramec 
and Chester formations near the Mississippian-Pennsylvanian boundary are 
exposed unpredictably and locally. 

Structural contours were drawn on the upper surface of the Ste. Genevieve 
and Beech Creek limestones throughout their outcrop belts in Indiana; a 50-foot 
contour interval was selected to conform with the number and accuracy of 
field observations. The contoured surfaces reveal mild, persistent structural 
anomalies and well-defined local basins and domes. The regional strike of 
the Ste. Genevieve and Beech Creek limestones is about N. 25° W., and their 
regional southwesterly dip averages 25 to 40 feet per mile. 

Economic products of the Ste. Genevieve, Aux Vases, Paoli, Beech Creek, 
Golconda, and Glen Dean formations are mainly crushed stone and agricul
tural lime. Many springs emerge from the base of Chester limestones, par
ticularly the Beech Creek, and commonly afford a convenient water supply for 
part of the rural population in the outcrop belt of the Chester series. 

1 This paper was submitted for publication in March 1955, a nd the stratigraphic terms 
are those used by the Indiana Geological Survey at that time. For the Geological Survey's 
current usage concerning elastic units in the Chester series, see Field Conference Guide
book No. 9, 1957, Rocks associated with the Mississippian-Pennsylvanian unconformity in 
southwestern Indiana, plates 2 and 3. · 
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INTRODUCTION 

EXPLANATORY STATEMENT 

In many areas in south-central Indiana, particularly in the 
rugged terrane of eastern and southern Crawford County, the out
crop belts of the Ste. Genevieve limestone, whose upper surface 
is the boundary between the Meramec (middle Mississippian) and 
Chester (upper Mississippian) series, and of the lower and middle 
Chester groups (pl. 1) are closely related geographically and com
monly form a virtually continuous stratigraphic section. For this 
reason the results of two separate but interrelated field investiga
tions have been included within this bulletin. Ned M. Smith has 
mapped the Meramec-Chester boundary and has described the 
stratigraphy of the Ste. Genevieve limestone (upper Meramec) 
and the lower four formations in the lower Chester group. T. G. 
Perry has established the areal distribution of the lower and mid
dle Chester groups by mapping the upper boundaries of the Beech 
Creek and Glen Dean limestones (pl. 1). The outcrop pattern of 
the lower Chester group is determined not only by the upper 
boundary of the Beech Creek limestone but also by the Meramec
Chester boundary. 

This bulletin contains a single columnar section (pl. 1) to which 
both authors refer. The results of the field investigations of both 
writers have been compiled on a map (pl. 2) which shows the 
areal extent of the Meramec-Chester boundary and of the lower 
and middle Chester groups. The boundary between the Missis
sippian and Pennsylvanian systems on the map which accompanies 
this report is modified from the geological map of Indiana (Logan, 
1932). As is indicated in the text (p. 9), rocks of late Chester 
age occupy areas between the upper boundary of the Glen Dean 
limestone and the Mississippian-Pennsylvanian boundary, which, 
in general, is shown with reasonable accuracy on the geological 
map of Indiana (Logan, 1932). 

The accuracy with which the Meramec-Chester contact, as well 
as the upper boundaries of the lower and middle Chester groups, 
has been determined is indicated by three types of symbols by 
which these boundaries are shown. A contact is depicted as a solid 
line within a 0.25-mile radius of the field observation of this con
tact; as a dashed line in areas within a radius that ranges from 
0.25 to 0. 75 mile of the field observation of the contact; and as a 
dotted line where the contact has been extrapolated on the basis 
of topography for 0.75 mile or more from the nearest contact con-



OVERSIZED DOCUMENT 

Now located at end of publication. 



INTRODUCTION 11 

trol point. Extrapolation of the contacts into areas that, accord
ing to the geological map of Indiana (Logan, 1932), are underlain 
by rocks of Pennsylvanian age is based either on topography or on 
field observations which show local, minor inaccuracies in the 
Mississippian-Pennsylvanian boundary as depicted by Logan 
(1932). 

Measured and described sections have been included in order 
that the reader may have a better understanding of the lithologies 
of the strata that are adjacent to the mapped boundaries. The 
localities of these sections are indicated on the map which shows 
the areal extent of the mapped boundaries (pl. 2). 

Altitudes have been determined for all observed exposures of 
the Meramec-Chester boundary and for all observed exposures of 
the upper contact of the Beech Creek limestone. These data per
mitted the contouring of the upper surfaces of the Ste. Genevieve 
and Beech Creek limestones which is shown on plate 2. 

PURPOSE AND SCOPE OF INVESTIGATION 

The prime purpose of this study is a determination of the areal 
extent of the Meramec-Chester boundary and of the geographic 
distribution of the lower, middle, and upper Chester groups. Since 
1947 considerable work has been done by members of the Indiana 
Geological Survey in sampling and analyzing the limestones of 
Indiana (Patton, 1949, p. 1-2). Many of the stratigraphic units 
that are shown on the geological map of Indiana (Logan, 1932) 
are not finely enough divided to be of greatest use in conjunction 
with the detailed chemical and physical information that is now 
being obtained from measured stratigraphic sections. The thick
est undifferentiated stratigraphic sequence of economic impor
tance that is shown on the present state geological map (Logan, 
1932) is between the top of the Salem limestone and the base of 
the Pennsylvanian system. A more detailed knowledge of the 
stratigraphy of this formerly undivided sequence will assist greatly 
in the interpretation of the chemical and lithologic data of eco
nomically important limestones that occur in this part of the 
geologic column. As further detailed information about the vari
ous rock types in Indiana is obtained, the need for accurate and 
detailed maps that show the areal distribution of these units is 
increased. 

Although many isolated sections of Chester rocks in Indiana 
have been described recently (Malott, 1952, p. 20-105), the areal 



12 MERAMEC-CHESTER AND INTRA-CHESTER BOUNDARIES 

distribution of the lower, middle, and upper Chester groups here
tofore has been vaguely known. Detailed studies (Malott, 1931; 
Weidman, 1949), however, have determined the surface extent of 
Chester rocks in areas that are small compared with the entire 
outcrop belt of the series. A knowledge of the regional occurrence 
of the Chester groups has economic significance because some of 
the Chester limestones currently are quarried, and because others 
may serve from time to time as local sources for agricultural lime 
and road metal. 

In this investigation 14 sections of Cypress, 4 sections of Tar 
Springs, and 1 section of Sample were measured and sampled to 
determine the suitability of these sandstones for use as high
silica sand. Descriptions of 4 of these sections have been published 
(Murray and Patton, 1953, p. 17-20), and memorandum reports of 
the remaining sections are on open file at the Industrial Minerals 
Section, Indiana Geological Survey, Bloomington. 

A review of the nomenclature and classification of the strati
graphic units involved has been compiled from other sources to 
insure that facts about the position, name, and rank of these units 
are available to those persons who do not know this information. 
The lithology of the stratigraphic units is described briefly for 
the same purpose; lithologic descriptions are based partly on field 
observations by the writers and partly on the work of others. 

FIELD METHODS AND PROBLEMS 

An attempt was made to secure stratigraphic control points 
that were spaced approximately 1 mile apart throughout the sur
face extent of the Meramec-Chester boundary. The same pro
cedure was followed with respect to the Beech Creek and Glen 
Dean limestones. In view of the relatively uniform and subdued 
structural conditions that are found in southern Indiana, such con
trol enabled the contacts to be drawn with reasonable accuracy in 
the intervening areas between control points in accord with topog
raphy. Further, small outliers that contain one or more of the 
boundaries were mapped by inference because sufficient topo
graphic relief prevailed locally. Exposures that revealed the up
per contact of the Ste. Genevieve, Beech Creek, or Glen Dean lime
stones furnished the most effective control. Identifications of the 
next stratigraphically higher or lower limestone with respect to the 
Beech Creek and Glen Dean limestones offered some control, how
ever, because the intervening stratigraphic intervals are relatively 
constant in thickness. 
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Altitudes on the upper contact of the Ste. Genevieve, Beech 
Creek, and Glen Dean limestones were obtained by means of a 
Paulin Model M-1 microaltimeter and were checked, where possible, 
by altitudes that were interpreted from topographic maps. All 
altitudes that were obtained by barometric methods were corrected 
for temperature changes and fluctuating barometric pressure. 
Altitude data were used to contour the upper surface of the Ste. 
Genevieve and Beech Creek limestones throughout their outcrop 
belts in Indiana (pl. 2). Departures from the southwest regional 
dip are not great, and this circumstance, combined with predeter
mined altitudes of the upper contact of the Ste. Genevieve, Beech 
Creek, and Glen Dean limestones, was of considerable assistance 
in locating exposures of these formations in unmapped areas. 

To insure accuracy, all examined outcrops were located on 
aerial photographs, which were available for the entire area. Out
crop locations were transferred to the available topographic maps, 
on which the mapped contacts were drawn. Topographic maps do 
not exist for approximately one-third of the area under study. 
The Meramec-Chester boundary, as well as the lower-middle and 
middle-upper Chester boundaries, was drawn on aerial photographs 
with the aid of a stereoscope in areas where topographic maps 
were not available. Aerial photographs were used to project the 
upper contact of the Beech Creek between exposures of this lime
stone in Greene and Owen Counties and in southern Perry County. 
The upper contact of the Glen Dean limestone was similarly drawn 
throughout most of Perry County and in the eastern part of Du
bois County. A difference in detail and accuracy of our knowledge 
of these contacts exists between areas that have been mapped 
topographically and regions for which topographic maps have not 
been published. 

The lack of continuous exposures presented a serious problem 
in some areas. Control points on the Meramec-Chester boundary 
are scarce in most of Harrison County and in other localities 
where this boundary is found in smooth, rounded outliers that are 
well covered by residual soils. Heavy forest cover hindered the 
finding of exposures that revealed the Meramec-Chester boundary 
in and south of Orange County. In adjacent parts of Lawrence 
and Monroe Counties a combination of forest cover and steep 
slopes that are commonly well covered by fragments of easily 
eroded Chester elastic rocks has largely eradicated evidence of 
this boundary. 
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EXPLANATION 

Northern lake and moraine reg ion 

I Calumet lacustrine plain 

2 Valparaiso morainal area 

3 Kankakee outwash and 
lacuslrine pla in 

4 Steuben morainal lake area 

5 Maumee lacustrine plain 

Tipton till plai n 

Dearborn upland 

Muscatatuck regional slope 

Scottsburg lowlond 

Norman upland 

Mitche ll plain 

Crawford upland 

Wabash lowland 

Scale of miles 
10 a 10 20 30 40 

Figure 1.-Map . of Indiana showing regional physiographic units based on 
present topography. From Wayne, 1956, fig. 1, after Malott, 1922, pl. 2. 

A particularly serious problem prevails north of the Illinoian 
glacial boundary (fig. 1). A thin but widespread cover of Illinoian 
glacial materials limits exposures to present streams that have 
eroded through the glacial debris; few continuous exposures exist. 
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Even fewer and less satisfactory exposures are found north of the 
southern limit of Wisconsin glaciation, where the combined thick
ness of Illinoian and Wisconsin glacial materials nearly obliterates 
all evidence of the upper limit of the Meramec series. The stratig
raphy north of the Illinoian glacial boundary, in Owen and Putnam 
Counties, is further complicated by the fact that the pre-Pennsyl
vanian erosion surface in places is lower than the top of the Ste. 
Genevieve limestone; consequently, the overlap of Mississippian 
strata by Pennsylvanian elastic rocks is an added complication in 
this area. Detailed examinations of all exposed lithologic units 
must be made before stratigraphic boundaries can be drawn. 

Difficulty also was experienced in mapping both the Beech 
Creek and Glen Dean limestones near the Mississippian
Pennsylvanian boundary because of the local relief developed on 
the pre-Pennsylvanian erosional surface. In northwestern Orange 
County, western Lawrence County, eastern Martin County, eastern 
Greene County, and eastern Owen County, the younger Chester 
formations were removed locally during the pre-Pennsylvanian 
erosional interval; consequently, the Mansfield formation (Penn
sylvanian) rests unconformably upon the Beech Creek limestone 
or upon still older Chester formations. Therefore, the presence of 
the Beech Creek limestone in these areas cannot be inferred 
everywhere from topography. Further, because of significant lo
cal relief on the pre-Pennsylvanian unconformity, the interpolated 
projection of the formation from an exposure, in accord with 
topography, is hazardous. A similar situation exists with respect 
to the Glen Dean limestone in eastern Dubois County, western 
Orange County, eastern Martin County, and northwestern Craw
ford County. 

Some difficulty also was encountered in determining the top 
of the Glen Dean limestone on the outcrop because as much as 20 
feet of intercalated sandstone, shale, and limestone beds commonly 
are found above the massive Glen Dean limestone. Such beds are 
observed most commonly in quarries, as in the Albert James 
quarry (p. 97) in the SE¼SW¼ sec. 6, T. 5 S., R. 1 W.; the Mul
zer Brothers quarry (pl. 6 and p. 99) in the SW¼NE¼ sec. 10, T. 
2 S., R. 2 W.; and Lutgring and Sons quarry (p. 98) in the 
NW¼SW¼ sec 18, T. 4 S., R. 1 W. Most of these beds are not 
seen in their full development, however, in natural exposures. 
Individual limestone beds above the massive part of the Glen Dean 
limestone are generally of local areal extent and do not appear to 
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bear any fixed stratigraphic relationship to the top of the mas
sive limestone. Altitudes were taken on the highest limestone 
with the realization that these altitudes might not be consistent 
stratigraphically. 

In the glaciated areas of northern Greene County and eastern 
Owen County glacial drift also hindered the mapping of the top 
of the Beech Creek limestone. Many localities in this region pos
sess sufficient altitude to indicate the presence of this limestone, 
but the topography largely results from glaciation. Owing to the 
pre-Pennsylvanian unconformity and glacial cover, the upper con
tact of the Beech Creek limestone is mapped less reliably in these 
areas than elsewhere. 
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PHYSIOGRAPHY 

The Meramec-Chester boundary is within parts of two physio
graphic divisions that have been named the Mitchell plain (Beede, 
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1911, p. 95) and the Crawford upland (Malott, 1922, p. 98) (fig. 
1). The Chester escarpment, which marks the boundary between 
the two divisions, has been defined by Malott (1922, p. 94). 

Sinkholes, caverns, and subterranean drainage typify the Mit
chell plain, which is developed principally on limestone formations 
of the Meramec series. Because the St. Louis limestone is so thick, 
well jointed, and relatively thin bedded, subterranean drainage is 
readily developed, and the formation constitutes the main part of 
the Mitchell plain. A well-developed sinkhole topography would 
form on the Ste. Genevieve limestone if it were not protected by 
Chester elastic rocks and were thinner bedded. 

The type locality of the Mitchell plain is in the vicinity of the 
town of Mitchell, in Lawrence County (Beede, 1911, p. 95). Here 
rolling topography results from the formation of sinkholes. At 
the east margin of the Mitchell plain the topography becomes 
more dissected and sharper as it grades into the neighboring 
physiographic division that is named the Norman upland (Malott, 
1922, p. 92). In places small eastward-flowing streams have cut 
into the Mitchell plain, but major streams flow westward and are 
incised into the Mitchell plain. 

In many places the Chester escarpment rises abruptly above 
the Mitchell plain, but generally a gradational physiographic 
change is observed between these divisions. Immediately east of 
the escarpment, outliers of Chester rocks rest upon the Ste. Gene
vieve in low, rounded hills that rise above the Mitchell plain. 
Along the escarpment face the Meramec-Chester boundary is over
lain by rocks of Chester age. Deep within the Crawford upland, 
west of the escarpment face, the Ste. Genevieve limestone is ex
posed as inliers that commonly floor stream valleys. For efficient 
study of the Meramec-Chester boundary, the geologist must recog
nize that the topographic position of the boundary is intimately 
related to local physiography. 

Chester strata occupy the greater part of a physiographic 
province known as the Crawford upland (Malott, 1922, p. 98), 
which is bounded on the west by the Wabash lowland (Malott, 
1922, p. 102) (fig. 1) and on the east by the Mitchell plain (Beede, 
1911, p. 95). The Crawford upland is the most rugged physio
graphic province in Indiana, and locally the relief commonly ex
ceeds 250 feet. The most characteristic feature of the Crawford 
upland is the great diversity of topographic forms, a feature 
caused by intense stream erosion into formations which differ in 
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lithology and in susceptibility to erosion. Sharply defined ridges 
separate deeply entrenched streams and commonly reveal striking 
bluffs of Chester or Mansfield sandstone. In eastern Crawford 
County, north and northwest of Leavenworth, interstream areas 
are comparatively flat over relatively large areas. Malott (1922, 
p. 222) attributed this departure from normal Crawford upland 
topography to the erosional resistivity of the underlying Hardins
burg sandstone. 

Malott (1922, p. 98-102, 215-247) described the features of the 
Crawford upland in detail. To this work the reader is referred. 

North of the glacial boundary these physiographic divisions are 
subdued or obscured by the glacial deposits. The full effect of 
this cover is not apparent south of the Wisconsin glacial boundary 
(fig.1). 

MISSISSIPPIAN STRATIGRAPHIC UNITS 

Winchell (1869, p. 79) introduced the term "Mississippi group" 
to designate Carboniferous limestones (now regarded as Missis
sippian in age) that are well developed in the valley of the Missis
sippi River. Some years later, Williams (1891, p. 135) applied 
the term "Mississippian series" to dominantly calcareous strata 
that occupy the stratigraphic interval between the Devonian sys
tem and the "Coal Measures" (Pennsylvanian) in the upper part 
of the Mississippi River Valley in Missouri, Illinois, and Iowa. 
Rocks of Mississippian age now are commonly considered a system 
in stratigraphic nomenclature. 

MERAMEC SERIES 

General statement.-Uirich (Buckley and Buehler, 1904, p. 
110) first applied the term Meramec group to the St. Louis lime
stone, the Spergen Hill (Salem) limestone, and the Warsaw for
mation. The Meramec group of Ulrich was overlain by the Ste. 
Genevieve limestone, which Ulrich considered the basal Chester 
formation. Previous to this classification, this series of rocks 
had been variously divided and grouped. Engelmann (1847, p. 
119-120) had applied the name St. Louis to an undefined series of 
limestones, which Shumard (1859, p. 406; 1873, p. 293-294) re
stricted to beds below the Ste. Genevieve limestone and above the 
Warsaw. Ulrich and Smith (1905, p. 23-24, 36) further restricted 
the St. Louis to a formation at the top of his Meramec group, as 
has been previously defined. 
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Stuart Weller (1907, p. 23) indicated the need of revising the 
Meramec-Chester boundary. In 1920, he (Weller and others, 1920, 
p. 8-9) excluded the Ste. Genevieve limestone from the Chester 
series and later (Weller, 1921, p. 12-13) placed it in the Meramec 
with its top at the unconformity (Weller and others, 1920, p. 133) 
in the middle of the Ohara member (Ulrich and Smith, 1905, p. 24, 
40-41) of the Ste. Genevieve limestone. Wilmarth (1938, p. 1349) 
noted that the original Ste. Genevieve limestone did not include the 
Shetlerville formation of Weller, which was the lower part of the 
upper division of the Ohara (Wilmarth, 1938, p. 1985), and which 
is now considered to be a part of the Renault formation (Weller, 
1921, p. 27, 30). 

The introduction of the term Mitchell limestone by Hopkins 
and Siebenthal (1897, p. 298-299) obscured and hindered the de
velopment of the present stratigraphic nomenclature in Indiana. 
The Mitchell limestone was defined as overlying the Bedford 
oolitic limestone (Salem), and its upper limit was not defined. 
This circumstance led Elrod (1899, p. 259) to restrict it to the 
beds that are between the Bedford oolitic limestone and the Lost 
River chert. The St. Louis group of Elrod, therefore, contained 
the Bedford oolitic limestone, the Mitchell limestone, the Lost 
River chert, and his newly proposed Paoli limestone, which ex
tended to the first Kaskaskia sandstone (now called Mooretown 
sandstone). Cumings (1922, p. 507) returned to the names St. 
Louis, Ste. Genevieve, and Paoli, but referred to them as divisions 
of the Mitchell limestone; at the same time he correctly placed the 
top of the Meramec below the Paoli limestone. The name Mitchell 
should have been discarded at this date, if not earlier, from strati
graphic nomenclature. 

Ste. Genevieve limestone.-For many years after the Ste. Gene
vieve limestone was named by Shumard (1859, p. 406) for ex
posures in Ste. Genevieve County, Mo., most workers included this 
sequence of rocks in the St. Louis limestone and did not refer to 
it by name. After Ulrich and Smith subdivided the Ste. Genevieve 
limestone into members (1905, p. 24, 39-41), the name came into 
general use and acquired a definite place in geologic literature 
(Wilmarth, 1938, p. 1873-1875). 

The lowest member of the Ste. Genevieve limestone was origin
ally named the Fredonia oolitic limestone member for exposures 
at Fredonia, in Caldwell County, Ky., by Ulrich and Smith (1905, 
p. 24, 39-40) ; this sequence of rocks is now called the Fredonia 
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oolite member by Wilmarth (1938, p. 777) and, because it does not 
contain a higher proportion of oolite than do the other members of 
the formation, is termed merely the Fredonia member by the In
diana Geological Survey. It is reported to overlie unconformably 
the St. Louis limestone, but so little of this contact has been seen 
in the course of the field work for this report that no personal in
formation can be given on this subject. 

As originally defined by Elrod (1899, p. 259), the Lost River 
chert was an interformational zone between the "Paoli" and Mit
chell limestones. The base of the Fredonia member in most places 
is 10 to 20 feet below the Lost River chert. Although it is only 
1 foot or 2 feet thick in most exposures, the Lost River chert may 
be 1 foot to 6 feet thick. Lithologically this unit is cherty, siliceous, 
and fossiliferous limestone made up of one bed or more. 

Relatively few sections examined for this report include the 
Fredonia member. Wherever it has been reported or observed, 
however, it is 30 to 115 feet thick and contains numerous oolitic 
beds. As may be seen in three of the sections in this report, at 
places it is dolomitic or contains beds of dolomite. The dominant 
lithology of the Fredonia member is finely granular and oolitic 
limestone, white pure oolite limestone, or coarsely crystalline lime
stone. Tan, brown, light gray and dark gray, and white are com
mon colors. The oolitic lithology tends to be massively bedded, and 
finely granular to lithographic units are thin bedded in most places. 

Ulrich and Smith (1905, p. 24, 39-40) also named the middle 
member of the Ste. Genevieve limestone, calling it the Rosiclare 
sandstone member. Malott (1946, p. 323) correlated the sand
stone, the sandy limestone, and shale in the middle part of the 
Ste. Genevieve in Indiana with the Rosiclare sandstone member. 
Because the Rosiclare generally contains more limestone than sand
stone, and in places consists partly or mostly of shale, the Indiana 
Geological Survey uses the name Rosiclare member. 

The Rosiclare member is gray to white calcareous sandstone or 
gray coarsely crystalline arenaceous limestone or dolomite. Cross
bedding is common to either lithology. In few places the Rosiclare 
member is, or may contain, a brecciated or conglomeratic zone; 
such a zone is in localities 2, 12, 16, and 19. Although the Rosi
clare has been reported in Indiana to range from 1 foot to 40 feet 
in thickness, it is in most places 1 foot to 15 feet thick. 

There is doubt that the type Rosiclare sandstone is present in 
the Ste. Genevieve limestone of Indiana. The Indiana Rosiclare in 
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few places is similar in lithology to the classical Rosiclare sand
stone member, but the fact remains that a calcareous sandstone or 
arenaceous limestone is present within the Ste. Genevieve lime
stone. In many places the dominant lithology found in the Rosi
clare is similar to the lithology of beds in the adjacent Levias and 
Fredonia members in the same localities or elsewhere, except for 
the addition of sand, silt, or conglomerate. 

Owing to consistent use of Ohara limestone (Ulrich and Smith, 
1905, p. 24, 41) as a designation (in part) for beds of Renault age 
(Weller, 1913, p. 120, 122), Sutton and Weller (1932, p. 430, 439) 
gave the name Levias limestone member to that part of the Ohara 
that they considered a distinct member of the Ste. Genevieve lime
stone. This renaming did away with the confusion resulting from 
the use of Ohara limestone member of Ulrich and Smith, which in
cluded the important stratigraphic break between Meramec and 
Chester formations. The Levias member, as it is called by the 
Indiana Geological Survey, is therefore the top member of the 
Ste. Genevieve limestone in Indiana; it is unconformably over
lain by the Aux Vases formation or by the Paoli limestone. 

The name Bryantsville, which originated in the field notes of 
the late Dr. C. A. Malott, included the bed or beds at the top of 
the Levias member of the Ste. Genevieve limestone in Indiana as 
exposed in the vicinity of the old village of Bryantsville on U. S. 
Highway 50 in southwestern Lawrence County, Ind. Earlier 
workers (Malott, 1952, p. 9) had recognized a limestone breccia 
in the interval in Indiana and Kentucky, but none had applied a 
name to it. Bryantsville as a name was first used in manuscript 
by Batchelor (1948) and was first published as the Bryantsville 
bed by Patton (1949, p. 8) ; the name was credited in each report 
to Malott. Weidman (1949, p. 16) also referred to the same zone 
as Bryantsville, but returned to the use of breccia instead of bed; 
he also credited the name to Malott. Warren (1951, p. 13) used 
Bryantsville breccia for this zone and referred to Weidman as the 
source of this designation. 

The Levi as member ranges from 25 to 60 feet in thickness ; 
about 50 feet is a common thickness. Any variation from this 
average is merely local thinning or thickening and does not have 
any discovered regional trend. 

Three main lithologies and a capping breccia typify the Levias 
member. The first lithologic type is characterized by oolites either 
as pure oolitic limestone or as lenticular masses in crystalline or 
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finely granular limestone_ A second lithologic type is thin-bedded 
lithographic limestone, with bedding planes commonly filled with 
fissile shale. The third lithologic type contains limestone of all 
degrees of crystallinity, with or without oolites or oolitic masses 
or lenses. Most parts of the Levias memeber are some shade of 
gray, but combinations, mottlings, and casts of other colors, such 
as tan and brown, are present with the gray. Examples of these 
types are recorded in the sections given later in this report. 

The Levias member, and especially the Bryantsville breccia, 
received a justifiable amount of detailed study during the mapping 
of the Meramec-Chester boundary in Indiana. Consequently, a 
more detailed description of this member is given later in this 
report. 

CHESTER SERIES 

Hall (1857, p. 192-193) designated the rocks immediately be
neath the "Coal Measures" at Kaskaskia and Chester, Ill., as the 
"Kaskaskia limestone or Upper Archimedes limestone." Hall 
recognized the alternation of limestone and elastic rocks in this 
stratigraphic interval and further commented that similar rocks 
occur in southern Indiana and Kentucky. 

The term Chester apparently was used for the first time 
(Swallow, 1858, p. 5-6) to designate the uppermost sandstone of 
"Lower Carboniferous" age in Missouri and Illinois. This sand
stone is underlain by the "Upper Archimedes limestone." 

Worthen (1860, p. 312-313) employed the term "Chester lime
stone," used synonymously with the "Upper Archimedes lime
stone" of Hall, to apply to a stratigraphic interval consisting of 
lower and upper limestone divisions separated by elastic rocks, in 
Pope County, Ill. In 1866, Worthen (1866, p. 284-292, 305-306) 
proposed the term "Chester group" for rocks that lie between the 
"Coal Measures" and Millstone grit (lower Pennsylvanian) and 
the underlying Meramec series. Rocks of Chester age should be 
regarded as a series in stratigraphic nomenclature because they 
were deposited in a major subdivision of a period and are litho
logically and faunally distinct from stratigraphically adjacent 
series (Ashley and others, 1933, p. 429 and 446). 

Weller and Sutton (1940, p. 823-841) subdivided the Chester 
series into the New Design, Hornberg, and Elvira groups, in as
cending order. These groups received their names from localities 
in Illinois, where they are well developed. The newly proposed 
group names, however, are not commonly applied to Chester rocks 
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in Indiana, possibly because of the uncertainty in correlating the 
Indiana and southern Illinois sections. 

Aux Vas es formation.-Keyes (1892, p. 296) proposed the 
name "Aux Vases sandstone" for exposures along the Aux Vases 
River in Ste. Genevieve County, Mo. As he defined it, the Aux 
Vases sandstone is the basal formation of the Chester series and 
unconformably overlies the Ste. Genevieve limestone. 

In Indiana the Aux Vases formation may be impure limestone, 
white calcareous medium- to fine-grained crossbedded sandstone, 
a gray-green arenaceous shale mass, or merely a shale parting. 
Locally this formation contains fragments and nodules of lime
stone. At most places the Aux Vases is less than 2 feet thick or is 
absent, but it may be as much as 13 feet thick. Because the Indiana 
exposures contain a variety of rock types and mixtures of rock 
types, the Indiana Geological Survey uses the term Aux Vases 
formation. 

Paoli limestone.-The original Paoli limestone of Elrod (1899, 
p. 259 ) included all rock above the Lost River chert and below the 
"first Kaskaskia sandstone," now called the Mooretown sandstone, 
as exposed in the vicinity of Paoli, in Orange County, Ind. The 
Paoli limestone has a thickness range of 2.6 feet to 39.1 feet as 
observed by the writers. 

Most of the Paoli limestone is light gray, gray, tan, or light 
brown. It is predominantly a dense finely granular semioolitic 
limestone, but it may have crystalline beds. A gray or greenish
gray calcareous shale is characteristically found in the middle of 
this formation; this shale is commonly called "the middle Paoli 
shale br eak." Shale partings at bedding planes are common 
throughout the formation. 

Mooretown sandstone.-The name Mooretown sandstone was 
pr oposed by Cumings (1922, p. 515-516) for beds that Malott had 
earlier miscorrelated as Sample sandstone. This change and the 
r estriction of the name Paoli limestone were made by Cumings at 
the suggestion of Malott (Cumings, 1922, p. 515, and Malott, 1952, 
p. 6) . The Mooretown sandstone is named for an old village in 
the southwestern part of Lawrence County, Ind. Local uncon
formit ies are present between the Paoli limestone and the over
lying Mooretown sandstone. 

The Mooretown sandstone is known to be 5 to 30 feet thick and 
is characteristically about 15 to 20 feet thick; Malott (1952, p. 13) 
repor ted a maximum thickness of 65 feet. The normal lithology 
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of the Mooretown sandstone is fine-grained friable tan to dark
brown iron-stained sandstone resting on the Paoli limestone. 
Stigmaria is plentiful in this zone. Dark-gray to black carbona
ceous shale, locally containing one or two smut streaks, constitutes 
the upper part. 

Variations of the above lithologies occur in profusion. First, 
the ratio of sandstone to shale ranges from none of either to equal 
parts of both. Secondly, Malott (1952, p. 46-48) records ex
tremely thick sections of Mooretown strata composed entirely of 
sandstone. Finally, thin sandstone members may be found in and 
above the shale. 

Beaver Bend limestone.-The Beaver Bend limestone was 
named for a bend in Beaver Creek just east of Huron, in Lawrence 
County, Ind. (Malott, 1919, p. 10). The Beaver Bend is tan, brown 
or orange-brown, dense, and crystalline. Its thickness ranges from 
a few inches to 20 feet. Oolites are very common, and they may 
even be found in nearly white purely oolitic massive beds. In 
very few places the Beaver Bend limestone is brecciated at or near 
the top. (Seep. 35.) 

Sample sandstone.-The type locality of the Sample sandstone 
(Butts, 1917, p. 67, 70-73) is 1 mile east of Sample, Breckenridge 
County, Ky., where a 40-foot thickness of massively bedded Sample 
sandstone is exposed. The formation in the type area exhibits 
many abrupt lithologic changes, a feature that characterizes all 
Chester sandstones in southern Indiana. 

The Sample is 16 to 42 feet thick in Indiana. The top and 
bottom beds of the formation commonly consist of shale, but the 
remainder is typically light-gray to light-tan thin-bedded to 
massive sandstone. Locally shale may occupy this entire strati
graphic interval. 

Reelsville limestone.-The Reelsville limestone, named by Ma
lott (1919, p. 10-11) from exposures in the vicinity of the village 
of Reelsville, Putnam County, Ind., crops out from southern Put
nam County to the Ohio River. The formation continues south
ward into Kentucky, where it has a reported thickness of 25 to 30 
feet in Breckenridge County (McFarlan, 1943, p. 87). 

In Indiana the Reelsville is less than 10 feet thick and com
monly is exposed as a single massive bed in which its entire thick
ness is represented. In local areas, however, the Reelsville lime
stone is absent, but this stratigraphic interval is then represented 
by elastic rocks. Lithologically the Reelsville is medium-gray 
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finely crystalline oolitic sparingly pyritic limestone that locally 
consists largely of small crinoid columnals. Weathered surfaces 
of the formation are characteristically rust or red brown. 

Elwren sandstone.-The Elwren sandstone owes its name to 
Malott (1919, p. 11). The type locality of the formation is in the 
vicinity of Elwren, western Monroe County, Ind., where fine ex
posures are revealed in cuts along the Illinois Central Railroad 
within 1 mile of the boundary between Greene and Monroe 
Counties. 

The El wren sandstone in Indiana ranges from 20 to 50 feet in 
thickness. The lower part of the formation is typically light-gray 
to light-brown commonly rust-spotted thick-bedded to massive lo
cally cross bedded sandstone. Drab-gray soft shale in most places 
is more abundant than sandstone in the upper part of the forma
tion. In many localities the Elwren beds immediately below the 
Beech Creek limestone are characteristically green-gray thin
bedded soft shale, which contains a few thin, discontinuous beds 
of brick-red shale. At Cross Cave (p. 80), approximately 2.9 miles 
southeast of French Lick, Orange County, in the SE¼SW¼ sec. 
7, T. 1 N., R. 1 W., 6.0 feet of Elwren sandstone is exposed be
neath the Beech Creek limestone and includes irregular lenses of 
medium-gray dense hard limestone. Field identification of the 
Elwren normally is based upon its stratigraphic position between 
the distinctive Reelsville and Beech Creek limestones. 

Beech Creek limestone.-The type section of the readily identi
fied Beech Creek limestone (Malott, 1919, p. 11-15) is at Ray's 
Cave (p. 85), in the NW¼NE¼ sec. 13, T. 7 N., R. 4 W., approxi
mately 2,000 feet northeast of the unincorporated village of Ridge
port, Greene County, where this limestone attains a thickness of 
24.4 feet and is well exposed in a prominent cliff. Later, Malott 
(1952, p. 73-76) published a more detailed description of the Ray's 
Cave section. 

The Beech Creek limestone ranges from 8 to nearly 33 feet in 
thickness and is thicker in southern Owen County and northern 
Greene County than elsewhere in Indiana. Because this report 
includes measured sections of the Beech Creek at regular intervals 
along strike, the lithology of the formation is not discussed here. 

Cypress sandstone.-Engelmann (1868, p. 189-190) named the 
Cypress sandstone from exposures on Cypress Creek in south
eastern Union County, Ill., where the formation is about 150 feet 
thick and consists of quartzose sandstones with shaly portions. 
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The sandstone herein ref erred to as Cypress can be traced into 
the thick-bedded Big Clifty sandstone, named by Norwood (1876, 
p. 369) from localities in north-central Kentucky. The correla
tion of the Beech Creek limestone of Indiana with the Chester 
section of Illinois is uncertain at this date. If future investiga
tions should show that the Beech Creek limestone is equivalent to 
the lower part of the Golconda formation of southern Illinois, the 
beds herein termed Cypress should be designated Big Clifty. 

The Cypress sandstone is 25 to at least 40 feet thick in Indiana. 
The formation is typically cream-white to light-tan fine-grained 
subangular well-sorted sandstone in which the thinner beds are 
laminated locally. In some places the Cypress is massive and 
crossbedded. Lateral and vertical replacement of this sandstone 
by shale has been noted but does not occur as commonly as in 
other Chester sandstones. 

T. G. Perry sampled the Cypress over wide areas in Indiana 
during the summer of 1952 to determine its suitability as a source 
of high-silica sand. Several of the sampled sections have been 
published (Murray and Patton, 1953, p. 17-20), and the remainder 
are on open file in the Industrial Minerals Section, Indiana Geo
logical Survey, Bloomington. 

Golconda f ormation.-An exposure near Golconda, Pope Coun
ty, Ill., has been designated the type section of the Golconda for
mation (Butts, 1917, p. 91). At the type locality the formation 
consists of limestone, argillaceous limestone, and shale intervals. 

In Indiana the Golconda attains a thickness of 40 to 50 feet. 
The formation consists mainly of light-gray to brown-gray semi
crystalline to crystalline oolitic fossiliferous cherty limestone. 
Drab-gray shale partings as much as 1.5 feet thick have been ob
served in the limestone, and gray and green-gray shales are promi
nent locally in the lower few feet of the formation. Chert and the 
more numerous shale partings in the Golconda serve to distinguish 
this formation from the Glen Dean limestone in most places. The 
Golconda has been quarried extensively in the past, but currently 
a single quarry, near Derby, Perry County, is operative in this 
formation. 

Hardinsburg sandstone.-The type locality of the Hardinsburg 
sandstone is the town of Hardinsburg, in Breckenridge County, 
Ky., where the formation attains a thickness of 30 to 60 feet. At 
the type locality the formation consists of different kinds of sand-
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stones. The formational name first appeared in the literature in 
the writings of Brokaw (1917, pl. 1) and Butts (1917, p. 96). 

Although the formation is 25 to 45 feet thick, complete sections 
of the Hardinsburg are not commonly found. The formation in 
most places consists of thin-bedded ripple-marked sandstone, shaly 
sandstone, and interbedded drab shale. Locally and uncommonly 
the Hardinsburg is a massive and crossbedded sandstone. 

Glen Dean limestone.-Exposures near the town of Glen Dean, 
Breckenridge County, Ky., suggested the name for the Glen Dean 
limestone (Butts, 1917, p. 97-101). At the type section the Glen 
Dean is overlain by the Tar Springs sandstone and underlain by 
the Hardinsburg sandstone, a stratigraphic relationship main
tained throughout its outcrop belt in southern Indiana. The type 
section includes 30 to 60 feet of limestone, in part crinoidal, which 
is overlain by 40 to 100 feet of interbedded limestone and shale. 
As this report includes measured sections of the Glen Dean lime
stone at regular intervals along strike, the lithology and other 
characteristics of the formation are not discussed here. 

Tar Springs sandstone.-The Tar Springs sandstone takes its 
name from Tar Springs, 3 miles south of Cloverport, in Brecken
ridge County, Ky. The formational name is ascribed to Owen 
(1856, p. 17 4), who more fully described the formation the fol
lowing year (Owen, 1857, p. 85-88). 

In Indiana the Tar Springs is commonly light-gray to light
brown rust-spotted thick-bedded to massive fine- and medium
grained sandstone, which is locally crossbedded and laminated; 
the latter feature commonly is accentuated by iron oxide. The 
formation in places forms sheer cliffs that commonly have honey
combed weathered surfaces, as at Spruce Pine Bluffs in the 
SE ¼ SW¼ sec. 20, T. 2 S., R. 1 W., 1.1 miles southeast of Taswell 
and 1,750 feet east of a gravel road, in Crawford County. Like 
other Chester sandstones, the Tar Springs exhibits abrupt lateral 
and vertical changes to shale and argillaceous sandstone, and lo
cally shale may predominate in this stratigraphic interval. T. G. 
Perry measured and sampled 2 sections of Tar Springs in Perry 
County and 2 in Crawford County, Ind., during the field season 
of 1952, but the formation at the localities sampled did not meet 
the r equirements of a high-silica sand. These measured sections 
are on open file in the Industrial Minerals Section, Indiana Geo
logical Survey, Bloomington. 
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BASAL PENNSYLVANIAN STRATIGRAPHY 

GENERAL STATEMENT 

Pennsylvanian rocks are developed classically in the State of 
Pennsylvania, where, prior to 1891, these strata were termed 
"Coal Measures" and included rocks of Permian age. Williams 
(1891, p. 83-107) advocated that these rocks be named the "Penn
sylvanian series" and further defined the series to exclude rocks 
of Permian age. The majority of geologists now regard Penn
sylvanian strata as a system in stratigraphic nomenclature. 

MANSFIELD FORMATION 

The Mansfield formation (Hopkins, 1896, p. 199-213) includes 
basal Pennsylvanian (Pottsville series) rocks that crop out in 
southern and west-central Indiana. The formation extends north
ward from the Ohio River to southern Jasper County, Ind., where 
its most northerly development occurs in an outlier near Reming
ton (Malott, 1951, p. 239-240). 

The Mansfield formation ranges from 150 to 300 feet in thick
ness. This stratigraphic interval includes many rock types, but 
light-gray to brown coarse-grained thickbedded to massive locally 
ferruginous sandstone probably dominates. The lower part of the 
formation is conglomeratic locally, as at McBrides Bluff in the 
NE¼ sec. 6, T. 3 N., R. 3 W., about 1.2 miles east of the village 
of Dover Hill, in Martin County. Locally thin, discontinuous coals 
have been observed in the Mansfield. 

GEOGRAPHIC DISTRIBUTION OF STE. GENEVIEVE AND 
CHESTER ROCKS 

Rocks that are included in the Ste. Genevieve limestone and the 
lower Chester group are closely related geographically; exposures 
that reveal a complete section of the Ste. Genevieve limestone gen
erally include rocks of early Chester age. Because of insufficient 
relief and the low southwesterly regional dip, rocks of middle and 
late Chester age are generally not closely associated with the 
Ste. Genevieve but crop out west and southwest of the exposure 
belt of this formation. Where the terrane exhibits much topo
graphic relief, as in southern Crawford County, rocks of middle 
and late Chester age commonly are found in the higher areas, and 
strata that are assigned to the Ste. Genevieve limestone occupy 
stream floors and the lower parts of their valley walls (pl. 2). 
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Outliers and inliers of Ste. Genevieve and Chester rocks com
monly are developed because of the gentle southwesterly dip, dif
ferential erosion, and stream incision. Thus, where sufficient re
lief exists, rounded prominences on the western part of the Mit
chell plain are capped by formations of early Chester and, less 
commonly, middle Chester age. Inliers of the Ste. Genevieve lime
stone have been mapped west of the Chester escarpment in the 
Crawford upland, where they are confined to the lower parts of 
deeply incised stream valleys. A prominent inlier of the Ste. 
Genevieve limestone is southeast of the village of English, in 
Crawford County. A larger Ste. Genevieve inlier is in the Patoka 
River valley, in the southeastern part of Orange County. Chester 
inliers have been noted along the floors and lower valley sides of 
deeply incised streams that are west of the main outcrop belt of 
the Chester and in areas that are underlain largely by rocks of 
Pennsylvanian age. 

The outcrop belts of the Ste. Genevieve limestone and the Ches
ter series extend as northward-narrowing wedges from the Ohio 
River to Putnam County, in west-central Indiana. In southern 
Indiana, where the outcrop belt of the Ste. Genevieve limestone 
has its maximum width, exposures of this formation are known 
from central Harrison County westward to south-central Craw
ford County. In the vicinity of the Ohio River, rocks of Chester 
age crop out from central and western Harrison County westward 
to about 4 miles east of Cannelton, a town in southern Perry 
County. The Ste. Genevieve limestone extends northward from 
the Ohio River to west-central Putnam County, where the forma
tion is only locally present because pre-Pennsylvanian erosion has 
removed a significant part of the Meramec series in many areas; 
here few complete sections of the Ste. Genevieve limestone are 
found. For the same reason, rocks of middle Chester age do not 
occur north of the town of Spencer, in Owen County, and rocks of 
upper Chester age are absent or are found in few places north of 
the village of Shoals, in Martin County, and are virtually absent 
in Lawrence County. 

The outcrop belts of the Ste. Genevieve limestone and the Ches
ter series include parts of the following counties: Harrison, Craw
ford, Washington, Orange, Lawrence, Martin, Greene, Monroe, 
Owen, and Putnam. Rocks of Chester age are found also in Perry 
and Dubois Counties. The geological map of Indiana (Logan, 
1932) shows that Chester rocks underlie a part of Eel River val-
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ley and the lower courses of some of the tributaries of this river, 
in eastern Clay County. The writers have not observed rocks of 
Chester age in Clay County, although barometric evidence sug
gests that Chester rocks may be present beneath the alluvium in 
the valley of Eel River. 

MERAMEC-CHESTER BOUNDARY 

A fine graphic presentation of the several past stratigraphic 
locations of the Meramec-Chester boundary in the Mississippian 
type area is given by Weller and others ( 1948, fig. 1). The base 
of the Chester, whether considered the base of a group or of a 
series, has been placed at various places within the Mississippian 
system, but it has been more or less stabilized at the contact be
tween the Aux Vases sandstone and the Ste. Genevieve limestone 
since 1920. Most of the work of describing the top of the Ste. 
Genevieve limestone in Indiana and of correlating Ste. Genevieve 
and lower Chester strata in Indiana with the classical type sec
tions involved has been done by Malott. The present report shows 
the areal distribution of these formations adjacent to the Meramec
Chester boundary in Indiana. 

LEVIAS MEMBER OF THE STE. GENEVIEVE LIMESTONE 

Field separation of the Levias member of the Ste. Genevieve 
limestone from the younger Paoli limestone is dependent upon the 
recognition of the Aux Vases formation if it is present or of the 
Bryantsville breccia. Where the Bryantsville breccia is present 
and exposed, it is the best stratigraphic marker and the easiest 
means of locating the boundary, as currently defined, between the 
Meramec and Chester series. For these reasons, overlying lower 
Chester rocks will be discussed in some detail. In fact, the stra
tigraphy of the Ste. Genevieve and of the lower part of the lower 
Chester group is discussed here in order to show the stratigraphic 
position of Bryantsville breccia and the Meramec-Chester boun
dary as established by others. 

Extensive use in this project has been made of the elliptical, 
spiny columnals of Platycrinus penicillus as an index fossil of the 
Ste. Genevieve limestone. This fossil is commonly observed in the 
Bryantsville breccia and below, but it is observed above the Bry
antsville in few exposures. A discrepancy exists in the literature 
concerning the lower extent of Platycrinus penicillus. Stuart Wel
ler (1926, p. 329) stated that Lithostrotion canadensis and Platy
crinus penicillus zones overlapped in strata in exposures assigned 
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to the St. Louis limestone, whereas McGrain (1943, p. 159) thought 
that Platycrinus penicillus might be restricted to the Ste. Gene
vieve limestone. Weller and others (1948, p. 114) stated that simi
lar stems occur in beds at least as old as the Salem limestone. 

In southwestern Lawrence County a particularly fossiliferous 
zone is present 5 to 7 feet below the top of the Ste. Genevieve lime
stone. Large numbers of Pugnoides ottumwa are present in this 
zone, and in the absence of other distinguishing criteria, this hori
zon has been used as a guide to identification of stratigraphic 
position. Stuart Weller (1926, p. 329) stated that Pugnoides ot
tumwa is restricted to the Ste. Genevieve limestone. Malott (1952, 
p. 15) reported that Pugnoides ottumwa may be be collected, with 
patience, in any of the fossil-bearing beds of the Beech Creek lime
stone. It is apparent that both Platycrinus penicillus and Pug
noides ottumwa should be used with caution until further studies 
on faunal associations and abundance are made. 

It was noted on page 21 that several authors, directly or 
indirectly, refer to Malott as the source for the name and descrip
tion of the Bryantsville breccia. Because of the importance of this 
unit to an understanding of the Meramec-Chester boundary, it 
would be well to quote the posthumous publication of Malott (1952, 
p. 9): 

The most marked bed is at the top of the formation where a limestone breccia 
forms the top of the Ste. Genevieve. This bed is characteristically about 4 
feet in thickness and has an uneven base commonly above a thin shale break. 
It is usually highly brecciated at the top and has a loose, shaly and nodular 
facies a few inches thick at the very top following the more consolidated 
brecciated bed. It is frequently quite cherty, the chert being flint-like, and 
often the masses are partly brecciated and arranged more or less obliquely 
with the bedding. This brecciated bed is so persistent in occurrence and so 
characteristically present at the top of the Levias that it becomes an im
portant identifying marker at the top of the Ste. Genevieve, and the name 
Bryantsville breccia is here given to it. The name is taken from exposures 
near the old village of Bryantsville on U. S. Highway 50 in southwestern 
Lawrence County, Indiana. The lower part of the bed is usually much less 
brecciated than the top and is well cemented into a hard limestone. In many 
localities the basal part of the Bryantsville breccia is quite sandy, and in 
some sections a thin bed of limey sandstone is present. In many sections, 
especially in portions of the bed which are not brecciated, the Bryantsville 
breccia contains the spine-bearing Platycrinus penicillus columnals which in
dicate that the bed belongs to the Ste. Genevieve. Moreover, colonies of 
Lithostrotion harmodites have been observed in it in three localities. This 
fossil has been listed by Butts ( 1917; 1929: 36, 40, 51 [sic]) and Ulrich ( 1917: 
32, 76, 105, 108, 130, 131, 133) in the Fredonia limestone, but it seems probable 
that these authors confused the sandstones in many of their sections (espe-
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cially Ulrich's insistence that the Bethel sandstone was the Aux Vases sand
stone) and their described occurences [sic] of this fossil actually is in the 
top of the Levias instead of the top of the Fredonia_ It has not been observed 
below the Bryantsville bed in southern Indiana. 

Thus Malott described the name and its source. Later in the 
same paper he (Malott, 1952, p. 95) more closely defined the type 
locality as the exposure on the north side of U. S. Highway 50 in 
the NW¼NW¼ sec. 25, T. 4 N., R. 2 W., 1 mile west of Bryants
ville. He added that this outcrop might serve, with the exposures 
in the small quarries east of the old village, as the "type exposures" 
of this important marker bed. These quarries are in the SW¼ 
NW¼ (pl. 3A) and the SE¼NE¼ sec. 20, T. 4 N., R. 1 W., 1.25 
miles and 2 miles, respectively, east of Bryantsville (Malott, 1952, 
p. 95-96). Weidman (1949, p. 16) referred to the first (p. 56) 
of these two quarries as the type section of the Bryantsville brec
cia, using as a source of information a personal communication 
from Dr. Malott. It is well to note that Malott considered each 
of these three sections as type material and type localities, because 
the roadside outcrop is poorly exposed today, and because the main 
lithologic variations of the Bryantsville breccia and its associations 
with adjacent strata are well shown in the quarry locations given. 

The Bryantsville breccia has many aspects; of first importance 
is the fact that it is a breccia (pl. 4A). The fragments are sharp 
and angular, and few of them show signs of having been trans
ported. Subangular fragments that may have been transported 
are present in agglutinated, knobby masses attached to, or lying 
loose on, the top surface of the breccia and are partially sur
rounded by younger sediments. Fragments range in size from 
0.01 to 0.4 foot. At many places the main part of the Bryantsville 
breccia grades downward into a zone of fractures recemented with 
calcite that may be a result of the same disturbance that formed 
the Bryantsville breccia. Because of tbe uncertainty as to the 
cause of this fracturing, this zone has not been included in the 
Bryantsville. Such fractures filled with calcite may be seen in 
Localities 1 and 10; in the SW¼NW¼NW¼ sec. 27, T. 2 N., 
R. 1 W., 3 miles northwest of Paoli, Orange County; and in many 
other localities throughout the outcrop belt of the Levias member. 

The Bryantsville breccia probably was formed by some sort of 
subaqueous disturbance; the lack of much indication of transpor
tation of fragments precludes subaerial erosion. The lack of dis
tortion of the fragments indicates that the source rock of the 
fragments was lithified before disturbance. It is not surprising, 
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therefore, that the unconformity that marks the Meramec-Chester 
boundary has little topographic magnitude and does not locally 
and differentially transgress radically older sediments. Region
ally different types of limestones are present below and within the 
Bryantsville breccia; this could indicate truncation by post-Ste. 
Genevieve and pre-Aux Vases erosion, but field evidence leads the 
writers to believe that these regional changes are only lithologic 
changes. These views were given originally by Leith (1949, p. 152), 
who reported that a study of residues, thin sections, and polished 
surfaces supported his field observations that oolitic facies of the 
Ste. Genevieve limestone have small lateral dimensions and can
not be correlated in widely separated areas. The structures shown 
on plate 2 are, of course, minor. The available control and the 
interval used are not sensitive enough to reflect the minor undula
tions present at this contact. (See p. 12.) 

The breccia fragments in the Bryantsville may be of pure 
oolitic limestone, lithographic limestone, or finely granular and 
partly oolitic limestone. Crystalline fragments have not been 
observed within the Bryantsville breccia, although there is no 
reason why such fragments might not be present. Fragment 
lithology may or may not be the same as the beds immediately 
underlying the Bryantsville, but it is always of a type found in 
the Levias member of the Ste. Genevieve limestone. 

The matrix, or bonding material, in the Bryantsville is calcite, 
limestone, or in a few places silica; in the SE¼NW¼ sec. 21, T. 2 
S., R. 3 E., 1.5 miles southeast of Depauw, Harrison County, dark
gray lithographic limestone fragments are bound together by a 
light-gray pure oolitic matrix. In all exposures the matrix tends 
to be more coarse grained than the fragments and may be of colors 
and shades lighter than, darker than, or the same as, the enclosed 
fragments. 

Chert also is present as angular fragments, nodules, and lenses. 
What appeared to be silicification of breccia fragments is exposed 
in a road cut just east of Indiana Highway 60 in the NW¼SE¼ 
sec. 4, T. 3 N., R. 1 W. A wavy banded zone (pl. 4B) consisting 
of alternating light-gray and dark blue-gray layers of cherty or 
silicious limestone or of limestone, with each layer 0.5 to 1 milli
meter thick, is present in most exposures of the Bryantsville brec
cia. This zone, which is commonly 0.05 to 0.1 foot thick, but 
which has been observed as thick as 0.5 foot, is characteristic of 
the Bryantsville breccia but is not diagnostic. A similar zone has 
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been observed in the middle of a 12.8-foot-thick Paoli limestone 
exposure in locality 19; 10 feet below the contact between the 
Paoli limestone and the Mooretown sandstone in the SW¼NW1/4, 
sec. 9, T. 3 N., R. 1 W., 3.5 miles southwest of Mitchell, Lawrence 
County; in locality 14; and in the Burton quarry section of the 
type locality (locality 17). A similar banding is present where 
layers of fossils, probably bryozoans, are observed in cross section 
in the outcrop. 

The variability of the relationship of the banding discussed 
above to the remainder of the Bryantsville is illustrated at several 
localities. In Lawrence County, 6 miles west of Oolitic, in the 
NW¼SW¼ sec. 9, T. 5 N., R. 2 W., a 3-foot exposure of light-gray 
lithographic limestone breccia has a 0.1-foot-thick section of cherty 
banding at the top and base of the breccia. In locality 6 the cherty 
banding is at the base only; the same relationship is seen in a road 
cut 3 miles northwest of Paoli in the SE¼SE¼ sec. 21, T. 2 N., 
R. 1 W.; and in many places this banding overlies the breccia 
fragments. One or two such bands may be present in the middle 
of the breccia, and many branch and curve around the fragments. 

Other details of the Bryantsville breccia bear mentioning. At 
places horizontally or slightly inclined laminated oolitic limestone 
is included at the top of the Bryantsville; these oolite laminations 
also are alternately light gray-dark blue gray. Exposures display
ing this feature are present at the Moberly section (locality 6) ; 
just north of Indiana Highway 64 in the SE¼NW¼ sec. 21, 
T. 2 S., R. 3 E., 1.5 miles southeast of Depauw, Harrison County; 
1.5 miles northwest of Frenchtown, Harrison County, in the 
NW¼SE¼ sec. 24, T. 2 S., R. 2 E.; 1 mile southeast of Milltown, 
Harrison County, in the NE¼NE¼ sec. 23, T. 2 S., R. 2 E.; and 
in many other localities. 

Shaly streaks and parting are present in the Bryantsville brec
cia in few places. An unusual section is in a sinkhole in the 
NE¼SW¼ sec. 18, T. 3 N., R. 1 W., which is 5.5 miles west
southwest of Mitchell, Lawrence County. 
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Stratigraphic section measured in a sinkhole in the 
NE¼ SW¼ sec. 18, T. 3 N., R. 1 W. 

Mississippian system : 
Chester series: 

Paoli limestone: 

35 

F eet 

6. Limestone: Gray, finely crystalline, thin-bedded.. .... ...... 4.0 
Aux Vases formation?: 

5. Shale: Gray, clayey, not bedded; contains pebbles of gray 
finely crystalline limestone 0.02 to 0.04 foot in diameter. . . . 0.8 

Meramec series: 
Ste. Genevieve limestone: 

Levias member: 
4. Limestone breccia: Gray, finely crystalline; is more cemented 

at top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.3 
3. Shale and cover : Gray-green laminated soft shale; lower half 

cover ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 
2. Limestone breccia: Gray and tan lithographic angular breccia 

fragments in a gray and tan finely granular limestone matrix 2.5 
1. Covered to base of sinkhole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0 

Total thickness of exposed Ste. Genevieve limestone. . . . . . 17 .5 

Total thickness of measured section. . . . . . . . . . . . . . . . . . . . . 22.3 

It should be noted that a shale break is commonly present at the 
base of the breccia. 

One or more of the lithologic features mentioned may be pres
ent in a section of the Bryantsville breccia. The top unit of the 
Levias member (unit 4) is 2 to 4 feet thick in most exposures, but 
it actually ranges from a few inches to 12 feet in thickness. 

It should be emphasized that other breccias and other units 
that approximate the Bryantsville breccia in appearance exist in 
t he Chester and Meramec series. It has already been noted (p. 20) 
that a conglomeratic zone may be present in the Rosiclare member 
of the Ste. Genevieve limestone, and it will be demonstrated that 
the peculiar cherty or limestone banding of the breccia also is seen 
in the Paoli limestone. Localities 13 and 14, as well as exposures 
near these localities, show either 1 or 2 thin breccias in the Paoli 
limestone. The Burton quarry section ( p. 56), in the type lo
cality of the Bryantsville, also has a Paoli limestone breccia. In 
the SE¼NE¼ sec. 17, T. 5 N., R. 2 W., 1.25 miles northeast of 
Silverville, Lawrence County, a 2-foot section of brecciated Beaver 
Bend limestone is exposed under 25 feet of Sample sandstone and 
1.7 feet of Reelsville limestone. Malott (1952, p. 43, 69-70) re
ported, and the writers have seen, a breccia at the top of the Paoli 
limestone and two breccias in the Levias member. In many locali-
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ties beds of finely granular or lithographic limestone in the Paoli 
limestone and the Levias member weather into a blocky rubble 
that reduces to progressively smaller blocks when it is struck with 
a hammer. At first glance these beds appear to be the Bryants
ville breccia. 

BASAL CHESTER ROCKS 

A consideration of the lowest three formations (pl. 1) of the 
lower Chester group will aid in an understanding of the Meramec
Chester boundary. If one can recognize either of these three for
mations, or the boundary between two of them, one can compute 
the approximate location of the Meramec-Chester boundary. 

The Aux Vases was not described in Indiana prior to 1946 
(Malott, 1946, p. 323), although Malott (1952, p. 12) stated that 
since 1939 it has been regarded as possibly present and was so 
reported in 1940 by Malott and Esarey (1940, p. 3, 5). If the 
Aux Vases is seen in the field, it will appear as described on page 
23. One usually measures an eroded or covered interval between 
the Bryan ts ville breccia and the Paoli limestone ( pl. 3B) and calls 
the interval the Aux Vases sandstone. The Aux Vases-Paoli con
tact is so conformable that, when it is observed, the lowest bed 
of the Paoli may appear to have been deposited without a break 
on the shale facies of the Aux Vases. 

The term Paoli limestone is used in the restricted sense of 
Cumings (1922, p. 507, 515) ; thus, the Paoli conformably overlies 
the Aux Vases formation or unconformably overlies the Ste. Gene
vieve limestone in the absence of the Aux Vases. Malott (1952, 
p. 12) considered the Paoli limestone equivalent to the lower part 
of the Renault formation. 

The Paoli limestone is reported to have a thickness range of a 
few inches to 46 feet (Batchelor, 1948, p. 31), but the field work 
for this report did not substantiate the maximum thickness; the 
writers have observed a range of 2.6 feet to 39.1 feet, which is 
close to Malott's (1952, p. 12) range of a few inches to 38 feet. 
Thicknesses of about 20 feet are most commonly found. The 
Paoli is thin or absent in its few northern exposures, but it is be
lieved that the variability in thickness of the Paoli limestone, 
especially in the north, is due largely to erosion rather than to 
non deposition. 

Some of the variations in the thickness of the Paoli limestone 
can be attributed to a relatively unusual phenomenon. In three 
quarries the upper part of the Paoli limestone is removed by solu-
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tion ; this removal is accompanied by lowering and distortion of 
the Mooretown sandstone. In the abandoned Nally, Ballard, and 
Cato quarry in the SE¼NE¼ sec. 12, T. 3 N., R. 2 W., 5.5 miles 
west of Mitchell, Lawrence County, solution along vertical joints 
has caused the overlying Mooretown sandstone to slump into the 
widened joints in the Paoli limestone. Half a mile west in the 
same locality, another quarry may show more drastic removal of 
the Paoli limestone. Because only 10.9 feet of the Paoli limestone 
appears to be present, it is assumed that solution has removed 
about half of the Paoli limestone. Another indication that this 
amount has been removed by solution is the gray-green calcareous 
"middle Paoli shale break" at the top of the formation. Lenses 
of stone, inaccessable for examination, are above this shale. The 
black carbonaceous shale that represents the Mooretown sandstone 
is draped or contorted over these lenses. However, deepening of 
this quarry may reveal that the breccia correlated with the Bry
antsville breccia is a Paoli limestone breccia. In this event, much 
reduction in the amount of the Paoli limestone thought to have 
been removed by solution would be called for. Locality 19 shows 
removal by solution to a lesser degree; Malott (1952, p. 56) re
ported such solution, and undoubtedly this phenomenon is observ
able elsewhere. 

Where normal Mooretown sandstone rests on the Paoli, the 
top of the Meramec series may be inf erred. However, such in
ferences must be made with caution, as in west-central Putnam 
County thick sections of Mansfield formation (pl. 2) are known 
to rest on lower Chester limestones as well as limestones of the 
lower part of the Meramec series (Esarey, Bieberman, and Bieber
man, 1950, p. 19). The extremely thick sections of Mooretown 
sandstone mentioned on page 24 are found in Owen County just 
south of Spencer, where the Paoli, Beaver Bend, and Reelsville 
limestones are absent and a continuous series of lower Chester 
elastic rocks rest on the Ste. Genevieve limestone. It would seem 
hazardous to reach conclusions concerning the position of the 
Meramec-Chester boundary in such localities until more detailed 
lithologic studies of the involved strata, especially the Mooretown, 
are made. Where the Mooretown rests on the Paoli and Bryants
ville is exposed at the top of the Ste. Genevieve limestone, no doubt: 
can exist concerning the Meramec-Chester boundary. 
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AREAL DISTRIBUTION 

The Meramec-Chester boundary enters Indiana at the southern
most tip of Crawford County, 1 mile southeast of Alton. The 
main line of the contact follows the Ohio River upstream to Blue 
River and then follows the west side of Blue River to the Wash
ington County line. As major tributaries do not enter Blue River, 
the boundary is not diverted for great distances from this river 
and is found in most places high in the bluffs facing the Ohio 
and Blue Rivers. East of Blue River the Meramec-Chester boun
dary shows only in outliers. The main line of the boundary passes 
through the extreme southwest corner of Washington County, and 
the lower Chester group and Ste. Genevieve limestone outcrops are 
a continuation of the type found in Harrison County. 

The line of the Meramec-Chester boundary turns sharply 
westward-northwestward in Orange County, proceeds to Lost 
River, and then doubles back along the north side of Lick Creek 
to within 4 miles of the Orange County-Washington County line 
5.5 miles southeast of Paoli. After the boundary line turns west
ward again, it generally follows the south side of Lick Creek to 
west of West Baden and then turns northeastward along the north 
side of Lost River. As shown on plate 2, the boundary is more 
complex than has been indicated by this description; it follows 
each small stream nearly to its head and thus gives a lacy ap
pearance to the map. The boundary line is longer in Orange 
County than in any other county. One large inlier is present in 
the southwest quarter of the county in the Patoka River valley. 

The complexity of the boundary in Orange County is caused 
by structural conditions and the topography, which is more ma
ture than in Crawford County, for example, and is less mature 
than in the area of outliers in Harrison County. In several places 
outliers will be formed by further erosion. Their separation 
would shorten the main boundary line and would eventually change 
the whole area immediately north of the Paoli re-entrant into an 
outlier. Little variation in the pattern of inliers and outliers 
occurs from Lost River to the East Fork of White River. 

The nature of areal distribution of the Meramec-Chester boun
dary changes north of the East Fork of White River. Many of 
the streams have eroded deeply into Chester and Ste. Genevieve 
strata; as a result, long, narrow, and coarsely patterned re-entrants 
have been formed. Relief in most places is steep; consequently, 
the Ste. Genevieve limestone belt is narrow and has a thin cap of 



MERAMEC-CHESTER BOUNDARY 39 

lower Chester formations over it. The two forks of White River 
produced this pattern; these rivers are eroded into deep valleys, 
and their tributaries also have eroded deeply. It should be noted 
that the trend of the boundary is northward from the East Fork 
to the area west of Bloomington, where it swings westward to the 
West Fork of White River. Throughout most of this distance the 
boundary is found in the face of a rather steep and prominent ex
pression of the Chester escarpment. 

North of the West Fork of White River the line of contact is 
rather simple; it runs northward to Mill Creek, turns westward 
along the south bank, continues to a short distance downstream 
from the junction of Mill Creek and Walnut Creek, and then runs 
nearly straight north to the center of sec. 3, T. 13 N., R. 5 W., 
where it is finally terminated by pre-Pennsylvanian erosion. In 
places the line shown on plate 2 north of the West Fork marks 
the top of Mississippian strata. It may be that the boundary as 
mapped in this interval is simple because the available data is 
sparse; the glacial cover mentioned earlier undoubtedly obscures 
more than is realized. Several large outliers of lower Chester rocks 
are present; most of these are capped by Mansfield sandstone. 

REPRESENTATIVE SECTIONS 

Locality 1, Shireman Hill section.-This section was obtained 
from a roadside ditch and a gully east of the county road in the 
SE¼NW¼ sec. 19, T. 5 S., R. 3 E., 2.5 miles southeast of Valley 
City, Harrison County (pl. 2). The altitude of the Meramec
Chester boundary is 702 feet. 

Stratigraphic section measured at Shireman Hill 

Mississippian system: Feet 
Chester series : 

Mooretown sandstone: 
8. Sandstone: Light-tan, f ine-grained, weather ed to deep brown .. 1.0 

Paoli limestone: 
7. Limestone: Light-gray, dense to finely crystalline............ 8.3 
6. Shale: Green-gray, calcareous, rubbly; in 2 beds...... .. . ... 4.1 
5. Limestone: Light-gray, sublithographic, oolitic . .. ....... .. .. 10.4 
4. Limestone: Dark blue-gray, medium-grained, crystalline, oolitic 3.7 

Total thickness of Paoli limestone . . . . . . . . . . . . . . . . . . . . . . 26.5 
Aux Vases formation interval : 

3. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 
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Meramec series: 
Ste. Genevieve limestone: 

Levias member : 
2. Limestone breccia: Dark blue-gray, sublithographic; consists 

of dense breccia fragments in a slightly coarser and lighter 
gray matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 

1. Limestone: Light-gray, finely crystalline; contains small 
masses and streamers of crystalline calcite and thin, dense 
bands of oolitic limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.2 

Total thickness of exposed Ste. Genevieve limestone. . . . . . 14.4 

Total thickness of measured section. . . . . . . . . . . . . . . . . . . . . 44.4 

Isolated exposures of lower Chester formations are found in 
road cuts and hilltop gulleys in Shireman Hill. All the Levias and 
Rosiclare members of the Ste. Genevieve limestone are exposed in 
several discontinuous sections in this vicinity. 

Locality 2, Mat hes quarry section.- ( From an unpublished 
memorandum report by John B. Patton, May 19, 1950.) This ac
tive quarry is 3 miles south of Corydon, Harrison County, in the 
SW¼NE¼ sec. 13, T. 4 S., R. 3 E. (pl. 2). The top of the Ste. 
Genevieve limestone is 786 feet above sea level. 

Stratigraphic section measured at Mathes quarry 

Mississippian system: 
Meramec series: 

Ste. Genevieve limestone: 
Levias member: 

11. Limestone breccia: Gray-brown, dense to lithographic. Con
tains numerous thin calcite veins. A lens of chert 0.3 foot 
thick occurs at the base. The limestone is rubbly, brecciated , 

Feet 

and typical of the Bryantsville breccia ....... .......... ... 2.9 
10. Limestone: Gray-white, oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.4 

9. Limestone: Gray, coarsely crystalline to dense.......... . .. 7.0 
8. Shale: Gray, platy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 
7. Limestone and dolomite: Upper 6.3 feet gray crystalline lime-

stone. Weathers brown. Lower 2.7 feet gray sucrosic dolo-
mite that also weathers brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.0 

6. Limestone: Gray, coarsely crystalline, oolitic. More oolitic 
and less crystalline toward bottom . . . . . . . . . . . . . . . . . . . . . . 3.5 

5. Limestone : Gray to white, dense to finely crystalline, partly 
oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 .5 

4. Limestone: Gray, dense to finely crystalline . . . . . . . . . . . . . . 5.0 

Total thickness of exposed Levias member......... . . . . . 47.8 
Rosiclare member: 

3. Dolomite: Light-gray, finely sucrosic. Weathers brown ; con
tains sand grains and calcite masses . . . . . . . . . . . . . . . . . . . . 4.0 
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2. Limestone: Gr ay, granular. Contains some sand grains. Top
most 0.5 foot dense. Basal 0.2 foot brecciated and sandy 
and contains r eworked limestone pebbles from Fredonia 
member . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.5 

Total thickness of Rosiclare member .... . . .. . ..... _. . . 12.5 
Fredonia member : 

1. Limestone: Gray to brown, dense; weathers gray _ . . . . . . . . . 8.0 

Total thickness of exposed Ste. Genevieve limestone .. .. 68.3 

Bedrock is exposed in few places on the smaller outliers in Har
rison County, and, if the Aux Vases formation is present, the top 
of the Ste. Genevieve limestone is exposed even in fewer places. 
This quarry section is farther east than any other known expo
sure. The thin brecciated zone in the base of the Rosiclare sand
stone member is noteworthy and is seen elsewhere. 

Locality 3, L eavenworth section.-(From an unpublished mem
orandum report by Dallas Fiandt, June 27, 1950.) The Leaven
worth section is at the north end of "old" Leavenworth in the 
bluffs of the Ohio River in the SW¼ s,ec. 6, T. 4 S., R. 2 E., Craw
ford County (pl. 2). The top of the Ste. Genevieve limestone at 
this section is 489 feet above sea level. 

Stratigraphic section rneasured at L eavenworth 

Mississippian system: Feet 
Chester series: 

Sample sandstone: 
33. Sandstone and shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.0 

Beaver Bend limestone: 
32. Li mestone: Reddish-tan, semioolitic, moderately coarsely 

crystalline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 7 
31. Limestone: Gray to brown, dense, finely crystalline. . . . . . . . 9.8 

Total thickness of Beaver Bend limestone . . . . . . . . . . . . . . 19.5 
Mooretown sandstone: 

30. Shale and sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 
Paoli limestone: 

29. Limestone: Gray, dense, semioolitic, and very finely crystalline 1.7 
28. Limestone: Light-gray to white, oolitic, and crystalline. . . . . 8.0 
27. Limestone: Reddish-tan, dense, and finely crystalline. . . . . . 5.2 
26. Limestone: Gray, oolitic, and crystalline . . . . . . . . . . . . . . . . . . 5.6 
25 . Limestone: Dark-gray, cherty, and semilithographic . . . . . . . 5.2 
24. Limestone: Light-gray and purely oolitic . . . . . . . . . . . . . . . . . . 2.5 
23 . Limestone: Light-gray, dense, semioolitic, and lithographic . . 3.6 

Total thickness of Paoli limestone . . . . . . . . . . . . . . . . . . . . . 31.8 
Aux Vases formation : 

22. Shale: Gray to green , sandy, and calcareous . . . . . . . . . . . . . . . 1.0 
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Meramec series: 
Ste. Genevieve limestone: 

Levias member: 
21. Limestone breccia: Gray to tan, dense, and somewhat rubbly 3.5 
20. Limestone : Mottled tan and gray, dense, and finely crystalline 2.0 
19. Limestone: Gray, semioolitic, and moderately coarsely crys-

talline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 
18. Limestone: Gray, lithographic, with large lenticular chert 

masses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 
17. Limestone: Light-tan to cream, dense, semilithographic; con

tains patches of oolites . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • . . . . 10.8 
16. Limestone: Light-gray, dense, semilithographic, and oolitic 

in places 3.1 
15. Limestone: Light-gray, oolitic, and crystalline in part...... 4.5 

Total thickness of Levias member . . . . . . . . . . . . . . . . . . . . . 29.0 
Rosiclare member: 

14. Limestone: Brown, moderately coarsely crystalline, sandy, 
and dolomitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 

13. Dolomite: Dark-gray, vuggy, and sandy . . . . . . . . . . . . . . . . . . . 3.7 
12. Dolomite: Mottled tan and gray, fine-grained, and sandy. . . . 3.4 

Total thickness of Rosiclare member . . . . . . . . . . . . . . . . . . . 9.1 
Fredonia member: 

11. Limestone: Light-gray to white, oolitic . . . . . . . . . . . . . . . . . . . . 4.4 
10. Limestone: Mottled dark-gray and tan, dense, and dolomitic 1.9 

9. Limestone: Gray, semioolitic, and coarsely crystalline. . . . . . 2.2 
8. Limestone: Dark-gray, dense, dolomitic, and finely crystalline 2.5 
7. Dolomite: Mottled light-tan and gray; saccharoidal. . . . . . . . 2.4 
6. Dolomite : Gray to tan and dense and fine-grained . . . . . . . . . 5.5 
5. Limestone: Gray to tan, dense, finely crystalline, and dolo-

mitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8 
4. Limestone: Gray, dense, semilithographic; contains many iso-

lated crystals of calcite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.4 
3. Limestone: Brown and argillaceous . . . . . . . . . . . . . . . . . . . . . . . 0.9 
2. Shale: Gray to brown, calcareous; poorly exposed . . . . . . . . . . 5.0 
1. Limestone: Blue-gray, oolitic, and crystalline . . . . . . . . . . . . . . 2.5 

Total thickness of exposed Fredonia member . . . . . . . . . . 45.5 

Total thickness of exposed Ste. Genevieve limestone..... 83.6 

Total thickness of measured section .. . . .. . . ......... . . 165.9 

The upper third of the Levias limestone member and the Bry
antsville breccia are exposed in an abandoned quarry west of the 
road leading from "new" Leavenworth down to the old town. The 
lower Chester formations are exposed above the quarry face. 

Locality 4, Indian Hollow section.-The Indian Hollow section 
was measured in a continuation of the bluff of the Leavenworth 
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section 1 mile west of Leavenworth in the SW¼NW¼ sec. 1, 
T. 4 S., R. 1 E., Crawford County (pl. 2). Although the Bryants
ville breccia and the lower part of the Paoli limestone are not ex
posed . in this section, the Meramec-Chester boundary was com
puted to be about 430 feet above sea level. 

Str atigraphic section measured at Indian H ollow 

Mississippian system: Feet 
Chester series : 

Cypress sandstone: 
21. Sandstone: Tan, medium-grained, shaly, crossbedded ....... 17.9 
20. Sandstone : Tan, medium-grained; in one massive bed . . . . . . 6.0 

Total thickness of exposed Cypress sandstone . . . . . . . . . . 23.9 
Beech Creek limestone and El wren sandstone interval : 

19. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
18. Limestone : Gray to tan, medium crystalline, thin-bedded (0.4 

to 0.8 foot), hard, porous . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 11.7 
17. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.2 

Total thickness of Beech Creek limestone and Elwren 
sandstone interval . ... . . .. ....... .. .. . ... ... ........ 37.9  

Reelsville limestone: 
16. Limestone: Tan to brown, medium crystalline; has sand 

grains; shale gives a gray cast to the unit . . . . . . . . . . . . . . 2.0 
15. Limestone: Gray, densely oolitic, very hard; shale parting 1 

foot from the top of the unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.3 
14. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 

Total thickness of Reelsville limestone interval . . . . . . . . 14.8 
Sample sandstone: 

13. Sandstone: Light-tan ; fine, rounded, frosted grains; in two 
massive beds with a shale parting between . . . . . . . . . . . . . . 3.8 

12. Sandstone: Light-tan; very fine, rounded, frosted grains, 
firmly cemented together; massively crossbedded; shale 
partings at top and base of unit . . . . . . . . . . . . . . . . . . . . . . . . . 16.7 

11. Sandstone: Light-tan; fine, rounded, frosted grains, firmly 
cemented together; massive-bedded; inclined bedding to 
near base, which is crossbedded ; shale parting at base. 
Numerous small ( 1 millimeter to 3 millimeters) iron con
cretions throughout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.2 

10. Sandstone: Gray stained with iron, fine-grained, hard at top 
and becoming friable downward. Ranges from 2 to 6 feet 
in thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 4.3 

Total thickness of Sample sandstone . . . . . . . . . . . . . . . . . . 42 .0 
Beaver Bend limestone : 

9. Limestone : Dark-gray pure oolite; hard, massive, and dense .. 
Unit has an undulating top surface . . . . . . . . . . . . . . . . . . . . . . 3.4 
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8. Limestone: Gray ; weath ers gray and tan mottled ; coarsely 
crystalline and semioolitic; massive, hard, and dense...... 4.5 

7. Limestone: Dark-gray, finely granular with calcite filled cavi-
ties 1 millimeter to 5 millimeter s in diameter . A single, 
massive, hard, and dense bed . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 

Total thickness of exposed Beaver Bend limestone. . . . . . 11.2 
Mooretown sandstone interval: 

6. Cover: Limestone and sandstone float 9.8 
5. Shale : Gray-green, friable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.8 

Total thickness of Mooretown sandstone interval . . . . . . . . 13.6 
Paoli limeston e : 

4. Limestone: Gray, finely granular to lithographic. Hard, 
dense; has conchoidal fracture. Not exposed continuously .. 14.9 

3. Limestone: Gray, oolitic, hard, but not dense. Banded with 
darker blue-gray oolites. Deeply weathered . . . . . . . . . . . . . . 1.5 

2. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2 
1. Limestone: Light-gray, oolitic at top of unit; changes to a 

weathered tan crystalline limestone in middle; is dark 
blue, crystalline, dense, and hard at the base . . . . . . . . . . . . . 5.3 

Total thickness of exposed Paoli limestone . . . . . . . . . . . . . 22.9 

Total thickness of measured section ...... . . . .... . .... . 166.3 

Few sections or localities in Indiana show as much of the Ste. 
Genevieve limestone and lower Chester formations as the aggre
gated 240.6 feet in these 2 geographically close Leavenworth and 
Indian Hollow sections. The total thickness of 240.6 feet in these 
sections was obtained by measuring above and below the base 
of the Sample sandstone which is exposed well in both sections. 
The fact that units of the Indian Hollow section do not exactly 
correlate with units of the same formation in the Leavenworth 
section is indicative of the rapid lateral change in most of these 
formations. Particular reference is made to the inclusion of much 
shale in the Sample sandstone at the Leavenworth section and to 
the dissimilarities. of the Paoli limestone in each of these two 
sections. 

On the other hand, a thick section that is very similar to the 
Indian Hollow section is in the SE¼ SW¼ sec. 11, T. 4 S., R. 2 E., 
0.75 mile south of New Amsterdam, Harrison County. The young
est Paleozoic formation exposed here is the Sample sandstone, 
which is similar in every respect to the same sandstone in the 
Indian Hollow section. The older formations differ lithologically, 
however, from their counterparts in the 2 sections at Localities 
3 and 4. Quartz and chert pebbles and loose geodes are at the 
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very top of this thick section; therefore, Lafayette gravel must 
be present (Malott, 1922, p. 132-134). 

Locality 5, Pennington Church section.-This section is a road 
cut and hillside exposure in the NE¼SW¼ sec. 11, T. 3 S., R. 3 E., 
Harrison County, 4 miles north-northwest of Corydon and 0.2 
mile northwest of Pennington Church (pl. 2). The top of the 
Ste. Genevieve limestone at this section is 801 feet above sea level. 

Stratigraphic sect i on m easured n ear P ennington Chnrch 

Mississippian system : 
Chester series: 

Paoli limestone : 
7. Limestone: Light-gray and weathers to blue gray, granular, 

and arenaceous. Is blue gray and nearly lithographic in 

F eet 

places . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.4 
Aux Vases formation: 

6. Sandstone: Gray, medium-grained, calcareous, and friable. . 0.4 
Meramec series: 

Ste. Genevieve limestone: 
Levias member : 

5. Limestone breccia : Dark blue-gray lithographic fragments in 
a light-gray coarser matrix. The fragments are 0.01 to 0.02 
foot in diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

4. Limestone: Light-gray, finely granular and semioolitic, hard, 
and dense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 

3. Sandstone: T an-gray, m edium-grained, and calcareous . . . . . . 2.0 
2. Limestone: Dark blue-gray, finely crystalline, banded ; con

tains some chert nodules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 
1. Limestone : Light-gray, finely crystalline to granular, and 

semioolitic. Discontinuous outcrop . . . . . . . . . . . . . . . . . . . . . . 10.0 

Total thickness of exposed Ste. Genevieve limestone. . . . 28.0 

Total thickness of measured section . . . . . . . . . . . . . . . . . . 47.8 

Locality 6, Mob erly section.-The following road-cut section is 
given as an illustration of the quick lateral variation observed in 
the Bryantsville breccia. This short and very typical section is 
exposed half a mile west of Moberly, Harrison County, in the 
SE¼NE¼ sec. 7, T. 3 S., R. 3 E. (pl. 2). The Bryantsville breccia 
is 686 feet above sea level. 

Stratigraphic section measured near Moberly 

Mississippian system: 
Mer amec series : 

Ste. Genevieve limestone: 
Levias member: 

2. Limestone breccia : Light-gray lithographic fragmen ts in a 
dark blue-gray matrix ; fragments average 4 inches long and 

Feet 
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1½ inches thick. Thin light-gray and dark blue-gray cherty 
limestone bands at the base and light-gray lithographic 
limestone banded with dark blue-gray oolitic and light-gray 
lithographic limestone in the top 1.5 feet are typical of the 
Bryantsville breccia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.3 

1. Limestone: Light-gray, lithographic ; has masses and veins of 
crystalline calcite. Discontinuous exposures of limestone 
below this unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0 

Total thickness of measured Ste. Genevieve limestone.. . 12.3 

Locality 7, Pennington Church East section.-The following 
section is given for comparison with Localities 5 and 6 in order to 
illustrate the lateral variation in the sediments immediately below 
the Bryantsville breccia; this variation also is typical. Pennington 
Church East section is in a ditch half a mile east of the Pennington 
Church section in the NW¼SW¼ sec. 12, T. 3 S., R. 3 E., Harri
son County ( pl. 2). The top of the Ste. Genevieve limestone is 
832 feet above sea level. 

Stratigraphic section measured near Pennington Church 

Mississippian system: Feet 
Chester series: 

Mooretown sandstone: 
6. Sandstone: Tan , deeply iron-stained, fine-grained . . ... . .... Trace 

Paoli limestone: 
5. Limestone: Light-gray, crystalline to oolitic or semioolitic 

and li thographic; weathers rubbly . . . . . . . . . . . . . . . . . . . . . . 36.5 
Aux Vases formation: 

4. Cover ed ; t race of sandstone on surface . . . . . . . . . . . . . . . . . . . . 3.4 
Meramec series : 

Ste. Genevieve limestone: 
Levias member: 

3. Limestone breccia: Light and dark blue-gray, finely granu-
lar ; chert present in the form of nodules; wavy with 
gray-dark-gray bands at t op of unit . . . . . . . . . . . . . . . . . . . . . . 4.3 

2. Limestone: Tan to yellow-brown, oolitic, and arenaceous . 
Thin-bedded and cross bedded; soft ; deeply weathered to 
resemble a friable sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.6 

1. Limestone: Gray, crystalline, oolitic, hard ; oolites are 1 
millimeter to 2 millimeter s in diameter . . . . . . . . . . . . . . . . 7.9 

Total thickness of exposed Levias limestone member ... . 23.8 

Total thickness of m easured section . . . . . . . . . . . . . . . . . . . 63.7 

Locality 8, Depauw section.-The Depauw section is in a ditch 
along a county road and is in the NW¼SW¼ sec. 15, T. 2 S., R. 3 
E., 2 miles east of Depauw, Harrison County (pl. 2). The top of 
the Ste. Genevieve limestone is 806 feet above sea level. 
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Stratigraphic section measured near DePauw 

Mississippian system: 
Chester series: 

Paoli limestone: 
6. Limestone: Blue-gray, finely granular and finely crystalline 

to pure oolitic. Separate crystals and small masses of cal
cite dispersed throughout the finer crystalline rock. Not 
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Feet 

a continuous exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.2 
Aux Vases formation: 

5. Sandstone: Tan, medium-grained, and calcareous; has a thin 
band of green-gray friable shale at the top . . . . . . . . . . . . . . 1.9 

Meramec series: 
Ste. Genevieve limestone: 

Levias member: 
4. Limestone breccia: Dark blue-gray lithographic fragments 

within a light-gray, granular, and oolitic matrix. Banded 
with blue-gray chert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.7 

3. Limestone: Gray to blue-gray, lithographic to finely crystal-
line and semioolitic; small cavities and fractures filled with 
crystalline calcite; dense ; contains crinoid stems . . . . . . . . 17.9 

2. Limestone: Tan, finely granular, argillaceous and arenaceous, 
friable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 

1. Limestone: Light-gray, lithographic, semioolitic; grades 
downward through light-gray coarsely crystalline limestone 
with large oolites to white pure oolitic limestone with small 
oolites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.8 

Total thickness of exposed Levias limestone member. . . 58.4 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 80.5 

Locality 9, Union Church section.-A bluff of Ste. Genevieve 
limestone and lower Chester formations is along the north and 
west sides of Blue River in the NW¼SE¼ sec. 26, T. 1 S., R. 2 E., 
Crawford County. This section is between a county road and the 
river 2.5 miles north-northwest of Milltown and 0.7 mile east of 
Union Church (pl. 2). The top of the Ste. Genevieve limestone is 
721 feet above sea level. 

Stratigraphic section measured near Union Church 

Mississippian system: Feet 
Chester series: 

Sample sandstone: 
20. Sandstone: Tan; fine to medium size, rounded, and frosted 

grains; limonitic staining and banding; not well cemented 2.4 
19. Covered: Sandstone and shale float . . . . . . . . . . . . . . . . . . . . . . 13.9 
18. Sandstone: Gray, weathered tan with specks of limonite ; 

very fine, rounded, and frosted grains; massive and cross
bedded at top, but inclined bedding is present in most of 
the unit; firm and well cemented . . . . . . . . . . . . . . . . . . . . . . . . 10.4 
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17. Shaly sandstone: Gray with greenish cast, tan on weathered 
surfaces; sand grains as in unit 18; shale fraction dis
persed, giving a dirty, thin-bedded, and friable sandstone.. 1.3 

Total thickness of identifiable Sample sandstone interval 28.0 
Beaver Bend limestone and Mooretown sandstone interval: 

16. Limestone: Brown, nearly flesh-colored; finely crystalline 
with coarse (1 millimeter to 3 millimeters) crystals of cal-
cite; hard and dense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 

15. Covered: Limestone and sandstone float . . . . . . . . . . . . . . . . . . 24 .6 

Total thickness of Beaver Bend limestone and Mooretown 
sandstone interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.9 

Paoli limestone: 
14. Limestone : Tan, finely crystalline; weathers rubbly but is 

hard and unbroken when fresh; a massive bed with shale 
break at base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 

13. Limestone: Tan and gray mottled; lenticular, medium crys
talline and semioolitic, nearly lithographic, and oolitic; 
massive-bedded; weathers rubbly . . . . . . . . . . . . . . . . . . . . . . . . 19.4 

12. Limestone: Dark-tan, medium crystalline with some oolites, 
hard, and dense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.9 

11. Limestone: Gray and light-gray, finely crystalline and semi
oolitic, massively bedded; weathers rubbly . . . . . . . . . . . . . . 6.4 

Total thickness of Paoli limestone . . . . . . . . . . . . . . . . . . . . . 36.3 
Aux Vases formation interval: 

10. Covered : Limestone slump from above . . . . . . . . . . . . . . . . . . . 4.2 
Meramec series: 

Ste. Genevieve limestone: 
Levias member: 

9. Limestone breccia: Upper 1.5 feet tan to brown, finely gran-
ular, hard, and dense breccia fragments 0.2 to 0.4 foot in 
diameter and cemented with dark-blue calcite. Lower 0.5 
foot composed of chert and knobby masses of small (1 milli
meter to 10 millimeters) fragments like those above; has 
peculiar blue-gray and gray cherty wavy limestone banding 2.0 

8. Limestone: Tan-gray ; nearly lithographic and semioolitic, 
with pure oolite lenses ; hard and thin-bedded; fractures 
conchoidally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 .9 

7. Limestone: Gray, medium crystalline and semioolitic, and 
hard; single massive bed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.3 

6. Limestone : Top 2 feet gray and coarsely crystalline and has 
large oolites; grades down in same massive bed into white 
and pure oolites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.8 

5. Limestone: Gray; outer 0.05 to 0.15 foot weathered tan; 
lithographic and has enclosed calcite crystals and calcite 
veins; fractures conchoidally; thin to medium bedding. . . 14.4 

Total thickness of Levias member . . . . . . . . . . . . . . . . . . . . . 50.4 
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Rosiclare member interval: 
4. Covered: Limestone float 

Fredonia member: 
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10.1 

3. Limestone: Dark-gray, oolitic, hard; fractures through 
oolites; a single massive bed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.8 

2. Limestone : Tan, lithographic, dense; has thin (1 millimeter 
or less) shale partings that look like thin bedding on 
weathered surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.3 

1. Limestone: Dark-gray, coarsely oolitic, hard; fractures 
around oolites and recedes with weathering so that unit 2 
overhangs unit 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.4 

Total thickness of exposed Fredonia member. . . . . . . . . . 22 .5 
Total thickness of exposed Ste. Genevieve limestone . . . . 83.0 

Total thickness of measured section ........... ... .. . .. 179.4 

Several thick sections are exposed in the bluff of Blue River 
in this vicinity. A section continuous from water level of Blue 
River to the top of local relief would display rocks from within the 
St. Louis limestone to above the Reelsville limestone. 

Locality 10, Valeene section.-This section was measured and 
described from an abandoned quarry and adjacent road cut in the 
NE¼SE¼ sec. 10, T. 1 S., R. 1 E., 0.8 mile northeast of Valeene, 
Orange County (pl. 2). This section is in the east bank of the 
Patoka River and is one of the exposures in the Patoka River 
inlier. The Meramec-Chester boundary is 637 feet above sea level 
in this quarry. 

Stratigraphic section measured in an abandoned quarry and adj acent 
road cut near Valeene 

Mississippian system : Feet 
Chester series: 

Paoli limestone: 
5. Limestone: Light-gray and coarseiy crystalline; has an ir

regular rubbly-weathering zone at top. Sparse and scat
tered outcrop up hill from this unit includes a shale in the 
Paoli limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 

4. Limestone: Light-gray and finely granular; has dispersed 
crystals of calcite throughout . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.3 

Total thickness of exposed Paoli limestone. . . . . . . . . . . . . 15.3 
Aux Vases formation: 

3. Shale: Light-brown, calcareous, and arenaceous. Ranges from 
1 foot to 2.5 feet in thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 

Meramec series: 
Ste. Genevieve limestone: 

Levias member: 
2. Limestone breccia: Light- and dark-gray lithographic frag-
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ments in a similar matrix. A zone 2.0 feet thick, consist
ing of knobby agglutinated masses of fragments, undulates 
throughout unit and is noticeable because of differential 
weathering around knobs . ........ _ . __ . . . . . . . . . . . . . . . . . . 5.8 

1. Limestone: Light-gray and lithographic; has streamers and 
small masses of crystalline calcite .. ....... _ .. . .. ...... _ 11.2 

Total thickness of exposed Levias member . . . . . . . . . . . . 17.0 

Total thickness of measured section . . . . . . . . . . . . . . . . . . 34.8 

Locality 11, Livonia section.-This section is found in a road 
side ditch, adjacent cut, and hillside in the SW¼NW¼ sec. 16, T. 
1 N., R. 2 E., 2.5 miles south-southwest of Livonia, in Washington 
County (pl. 2). The top of the Ste. Genevieve limestone is 816 
feet above sea level. 

Stratigraphic section measured near Livonia 
Mississippian system: Feet 

Chester series: 
Beaver Bend limestone: 

9. Limestone: Tan to fle sh-orange, coarsely crystalline, fossili-
ferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 

Mooretown sandstone: 
8. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.4 
7. Sandstone: Brown and red-brown streaked and stained, fine-

to medium-grained . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.4 
Paoli limestone : 

6. Limestone: Gray, stained brown, coarsely crystalline and 
oolitic. Thin-bedded; top and base of unit not exposed .... 14.1 

5. Limestone: Gray, medium crystalline, suboolitic, hard and 
dense. Thin discontinuous exposures . . . . . . . . . . . . . . . . . . . 15.5 

4. Limestone: Gray and finely granular; has oolitic lenses .. . 5.7 

Total thickness of Paoli limestone interval . . . . . . . . . . . . 35.3 
Aux Vases formation interval: 

3. Covered 3.8 
Meramec series: 

Ste. Genevieve limestone: 
Levias member: 

2. Limestone breccia: Dark-gray lithographic fragments in 
lighter gray matrix, finely granular, hard, dense; dark-blue 
wavy cherty bands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

1. Limestone: Dark-gray and lithographic; has masses and 
fracture fillings of calcite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 

Total thickness of exposed Ste. Genevieve limestone . . . . 5.6 

Total thickness of measured section . . . . . . . . . . . . . . . . . . 65.7 

Warren (1951, pl. 4) showed that the upper 69.7 feet of the 
Ste. Genevieve limestone is exposed in the Washington County 
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quarry, which is in the NW¼SE¼ sec. 31, T. 2 N., R. 3 E., 2 miles 
east of Livonia. Warren (1951, p. 17) stated that the Sample 
sandstone is the youngest Mississippian formation identified in 
the vicinity of Livonia; Sample sandstone is found 200 feet north 
of the center of the south line in sec. 1, T. 1 N., R. 2 E. The Livonia 
section is used here because it shows more units above the Bryants
ville breccia than other sections; other sections in the locality dis
play more of the Ste. Genevieve limestone but nothing above the 
Bryantsville breccia or lower Paoli limestone. 

Locality 12, Calcar quarry section.-(From an unpublished 
memorandum report by John B. Patton, June 23, 1948.) The 
Calcar quarry is 1 mile southeast of the city limits of Paoli, just 
north of U. S. Highway 150, in the SE¼SE¼ sec. 6, T. 1 N., 
R. 1 E., Orange County (pl. 2). The Meramec-Chester boundary 
is 681 feet above sea level in this quarry. 

Stratigr aphic section measured in the Oalcar quarry 

Mississippian system: Feet 
Chester series: 

Beaver Bend limestone: 
17. Limestone: Dark-gray, coarsely crystalline, fossiliferous, and 

hard. Not in place . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 
Mooretown sandstone: 

16. Sandstone: Tan, stained, soft, fine-grained, argillaceous, mas
sive, crossbedded; contains ironstone concretions. The up-
per foot is harder and contains Stigmaria . . . . . . . . . . . . . . . . 13.4 

Paoli limestone: 
15. Limestone: Lower part greenish white, crystalline, finely 

oolitic, and sandy; becomes darker and less sandy upward. 
Upper 27 feet inaccessible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.2 

Aux Vases formation: 
14. Sandstone: Tan, fine-grained, iron-stained, firm and calcareous 3.0 
13. Shale: Green, sandy, and soft to firm in streaks . . . . . . . . . . 1.3 

Total thickness of Aux Vases formation 4.3 

Meramec series: 
Ste. Genevieve limestone: 

Levias member: 
12. Limestone breccia: Dark-brown, oolitic, rubbly . . . . . . . . . . . 2.2 
11. Limestone: Tan, massive, dense to crystalline . . . . . . . . . . . . 5.9 
10. Shale : Green, sandy, firm to soft in streaks . . . . . . . . . . . . . . 0.3 

9. Limestone: White, oolitic, massive, and porous in streaks.. 11.9 
8. Limestone: Light-gray; weathers tan to brown ; oolitic; is a 

single massive bed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2 
7. Limestone: Tan to white, granular to crystalline, oolitic in 

streaks, and massive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5 
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6. Limestone: Tan, dense; has banded appearance due to poros-
ity and moisture variation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.6 

5. Limestone : Tan, suboolitic, dense, and fossilferous. Thin
bedded with green shale partings at bedding planes. . . . . . 6.9 

Total thickness of Levias member . . . . . . . . . . . . . . . . . . . . 51.5 
Rosiclare member: 

4. Sandstone : Gray, firm, calcareous. The upper 0.5 foot of 
unit is stained red by weathering and is capped by an 
undulating tan sandy shale zone that averages 0.2 foot 
thick. The unit is r eplaced in places by shale . . . . . . . . . . 1.4 

3. Limestone: Gray, granular, oolitic; contains streaks of frost-
ed sand grains. A lenticular brecciated zone 0.5 foot thick 
appears erratically 2.4 feet from base of unit . . . . . . . . . . . . 4.9 

Total thickness of Rosiclare member . . . . . . . . . . . . . . . . . . 6.3 
Fredonia member: 

2. Limestone: Light-gray, oolitic, and dense. Prominent bed-
ding plane at base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 

1. Limestone : White, oolitic, porous . . . . . . . . . . . . . . . . . . . . . . . . 5.9 

Total thickness of exposed Fredonia member . . . . . . . . . . 9.3 
Total thickness of exposed Ste. Genevieve limestone . . . . 67 .1 

Total thickness of measured section ..... . .... .. .. ... . 116.5 

A brecciated or a conglomeratic zone in the Rosiclare member 
is not unusual. (Seep. 20.) 

Locality 13, S ection in the Paoli quarry of Radcliff and B erry, 
Inc.-(From an unpublished memorandum report by John B. Pat
ton, June 25, 1948.) This quarry, operated intermittently by Rad
cliff and Berry, Inc., is 2.6 miles west of Paoli, in the NE¼NW¼ 
sec. 33, T. 2 N., R. 1 W., Orange County (pl. 2). The Meramec
Chester boundary is 607 feet above sea level in this quarry. 

Stratigraphic section m easured in Radcliff and B erry quarry near Paoli 

Mississippian system : Feet 
Chester series: 

Paoli limestone : 
15. Limestone: Light-gray, crystalline, oolitic, and fossiliferous 4.2 
14. Shale : Light-gray, sticky, calcareous . . . . . . . . . . . . . . . . . . . . . . 1.3 
13. Limestone: Brown, rubbly, argillaceous, thin-bedded. . . . . . . 3.5 
12. Limestone: Gray, granular, oolitic, brecciated in upper 0.3 

foot, and fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 
11. Shale: Light-gray, soft, sticky, and calcareous . . . . . . . . . . . . 0.7 
10. Limestone : Light-gray, dense to crystalline, and oolitic. . . . 4.4 

Total thickness of exposed Paoli limestone . . . . . . . . . . . . 17.7 
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Aux Vases formation: 
9. Covered: Probably shale filled with r esidual clay under over

hanging bed of Paoli limestone . . . . . . . . . . . . . . . . . . . . . . . . . . 1.7 
8. Sandstone: Tan-stained, fine-grained; has shaly streaks. .. 0.7 

Total thickness of Aux Vases formation . . . . . . . . . . . . . . . 2.4 
Meramec series: 

Ste. Genevieve limestone: 
Levias member: 

7. Limestone breccia: Brown, dense, brecciated in bands, and 
oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 

6. Limestone: Inaccessible ; lower 2.3-foot bed overlain by a 
reddish-tan massive bed approximately 3.0 feet thick. Up-
per portion of unit white . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.4 

5. Limestone: Tan, dense, granular, crystalline, oolitic in 
streaks, and massive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.7 

4. Limestone: White, massive, oolitic to suboolitic . . . . . . . . . . 7.6 
3. Limestone: Brown with reddish streaks, dense; has con

choidal fracture; fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . . 11. 7 

Total thickness of Levias member . . . . . . . . . . . . . . . . . . . . 49 .7 
Rosiclare member: 

2. Sandstone: Gray, fine-grained , hard; underlain by shale that 
is tan to green, soft, clayey, and sandy. Upper and lower 
surfaces of unit undulating . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 

Fredonia member : 
1. Limestone: Brown, dense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 

Total thickness of exposed Ste. Genevieve limestone . . . . 53.9 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 74.0 

Locality 14, Prospect section.-The Paoli limestone breccia 
described in unit 12 in the measured section above also is found 
in a road cut just north of the village of Prospect, 4.5 miles west 
of the above section, in the SW¼NE¼ , sec. 27, T. 2 N., R. 2 W., 
Orange County. (See measured section below and plate 2.) A 
less obvious example of 2 Paoli breccias is in an abandoned quarry 
1 mile northwest of Abydel (between Paoli and Prospect) on the 
north side of U. S. Highway 150, in the SE¼NE¼ sec. 25, T. 2 
N., R. 2 W. Unit 12 above and unit 3 below are the same horizon. 

Stratigraphic section measured at Prospect 

Mississippian system: Feet 
Chester series: 

Paoli limestone : 
5. Limestone breccia: Dark-blue to dark-gray, brecciated, hard, 

dense; has cherty light- and dark-gray wavy limestone bands 2.0 
4. Limestone: Dark-gray, medium crystalline and oolitic; 

weathers t an and brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.6 
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3. Limestone: Tan to brown, granular; breccia in the top 0.5 
foot; also cherty, arenaceous, and fossiliferous . . . . . . . . . . . . 5.3 

2. Shale: Top 0.2 foot gray, soft, and calcareous; r est of unit 
covered but contains nodules of blue-gray limestone .. .. . _. 1.5 

1. Limestone: Light-gray, medium crystalline and dense . . . . . . 1.0 

Total thickness of exposed Paoli limestone . . . . . . . . . . . . 25.4 

Locality 15, Lost River section.-The Lost River section is from 
a small abandoned quarry about 200 feet east of the county road 
in the SW¼NW¼ sec. 10, T. 2 N., R. 1 W. This quarry is 4 miles 
southwest of Orleans, Orange County, and 1 mile west of the dry 
bed of Lost River (pl. 2). The top of the Ste. Genevieve limestone 
is 662 feet above sea level. 

Stratigraphic section measured in abandoned quarry southwest of Orleans 

Mississippian system : F eet 
Chester series: 

Paoli limestone: 
4. Limestone : Light-gray, finely granular to lithographic; has a 

few small masses of calcite crystals and some lenses of 
oolites. Top eroded, but 7.6 to 10 feet exposed . . . . . . . . . . 10.0 

Aux Vases formation: 
3. Shale: Green-gray, sandy; contains pebbles and nodules of 

Bryantsville breccia. Weathered back into quarry wall. 
Irregular thickness of 0.3 to 1.0 foot . . . . . . . . . . . . . . . . . . . . 1.0 

Meramec series: 
Ste. Genevieve limestone: 

Levias member : 
2. Limestone breccia : Light-gray, dark-gray, and tan ; finely 

granular, cherty; has wavy light- and dark-gray cherty 
banding; weathers rubbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.2 

1. Limestone: Light-brown, finely granular to lithographic; 
weathers rubbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 20.2 

Locality 16, Radcliff and Berry quarry section.-(From an un
published memorandum report by John B. Patton, July 2, 1948.) 
The Radcliff and Berry quarry is 1 mile northwest of the town of 
Orleans, Orange County, in the SW¼SW¼ sec. 24, T. 3 N., R. 1 W. 
(pl. 2). The Meramec-Chester boundary is 750 feet above sea 
level in this quarry. 

Stratigraphic section measured at Radcliff and Berry quarry near Orleans 

Mississippian system: Feet 
Chester series: 

Paoli limestone: 
20. Limestone: Light-gray, finely crystalline, oolitic to suboolitic; 

contains fragments of fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.9 
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19. Shale : Light greenish-gray, soft, calcareous, and fossiliferous 0.9 

18. Limestone: Light-gray, finely crystalline, oolitic ; contains 
fragments of fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.1 

Total thickness of exposed Paoli limestone 
Aux Vases formation: 

17. Limestone, sandstone, and shale: Upper 0.2 foot is fine
grained calcareous sandstone that is stained brown. Most 
of unit consists of light-gray granular massive argillaceous 
limestone, which becomes sandy toward top. Lower 0.2 foot 

14.9 

of unit is light-gray soft calcareous shale . . . . . . . . . . . . . . . . 3.0 

Meramec series: 
Ste. Genevieve limestone: 

Levias m ember: 
16. Limestone breccia: Brown, dense; weathers rubbly . . . . . . . . . 2.2 

15. Limestone: Tan, dense to finely crystalline, and suboolitic. 
Lower 1.0 foot interbedded with green soft shale . . . . . . . . . 6.6 

14. Limestone: Light-gray, dense to finely crystalline, oolitic, 
and massive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.5 

13. Limestone: Gray, crystalline . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 

12. Limestone : Tan, finely crystalline, massive; has a clay seam 
at the top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 

11. Limestone : Gray, coarsely crystalline . . . . . . . . . . . . . . . . . . . . 4.8 

10. Limestone: Dark-gray, dense, massive; appears banded owing 
to moisture in more porous streaks. Prominent bedding 
plane and thin clay parting at base . . . . . . . . . . . . . . . . . . . . . . 8.6 

9. Limestone: Dark-gray, dense, massive; appears banded owing 
to moisture in more porous streaks in upper 3.8 feet. Promi-
nent bedding plane 3.9 feet from base . . . . . . . . . . . . . . . . . . . . 9.4 

Total thickness of Levias member . . . . . . . . . . . . . . . . . . . . . 43.0 
Rosiclare member : 

8. Shale: Gray, platy, calcareous, oolitic. Contains rounded 
frosted sand grains and weathers tan . . . . . . . . . . . . . . . . . . . . 0.3 

7. Limestone: Lower 1.0 foot tan, dense ; upper 2.8 feet tan, 
dense, oolitic; uppermost 1.0 foot brecciated . . . . . . . . . . . . . . 3.8 

6. Limestone breccia: Gray, crystalline, cross bedded, oolitic. . . 0.9 
5. Limestone: White, dense, and oolitic. Lower 0.5 foot gray . . . 2.7 
4. Shale and sandstone: Gray platy sandy shale at top; gray 

hard calcareous sandstone at base. Unit varies from 0.1 
to 0.5 foot in thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2 

Total thickness of Rosiclare member . . . . . . . . . . . . . . . . . . 7.9 
Fredonia member: 

3. Limestone: Tan and dense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1 
2. Limestone: Light-gray, oolitic, coarsely crystalline, fossili

fe rous; contains crystalline calcite . . . . . . . . . . . . . . . . . . . . . . 2.6 
1. Limestone : White, oolitic, massive, and cross bedded . . . . . . . 15.2 

Total thickness of exposed Fredonia member . . . . . . . . . . . 18.9 

Total thickness of exposed Ste. Genevieve limestone . . . . . 69.8 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 87.7 
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The Radcliff and Berry quarry section is included in this report 
because it is thicker than other sections in the same region and 
because it contains two brecciated zones in the Rosiclare sandstone 
member in addition to the Bryantsville breccia. 

Locality 17, Burton quarry section.-(From Malott, 1952, p. 
95-96.) The Richard Burton quarry (abandoned) section is north 
of the county road in the SW¼NW¼ sec. 20, T. 4 N., R. 1 W., 1.25 
miles east of Bryantsville, Lawrence County (pl. 2). The Meramec
Chester boundary is 715 feet above sea level. 

Stratigraphic section measured in abandoned Burton quarry 

Mississippian system: Feet 
Chester series: 

Mooretown sandstone: 
13. Sandstone: Crosslaminated. Found in the county road 300 

feet east of quarry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 
Paoli limestone: 

12. Limestone: Float and discontinuous outcrop . . . . . . . . . . . . . . 5.0 
11. Limestone: White, oolitic, and fossiliferous . . . . . . . . . . . . . . 4.0 
10. Shale: Weathered yellow and is calcareous . . . . . . . . . . . . . . . . 2.5 

9. Limestone: White, oolitic to granular, and fossiliferous. . . . 1.5 
8. Shale: Calcareous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 
7. Limestone breccia: Weathers readily, not separated from bed 

below, and is 0.5 to 1.0 foot thick . . . . . . . . . . . . . . . . . . . . . . . 0.5 
6. Limestone: Gray, dense to finely granular; has chert in 

thin streaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
5. Limestone: Gray, dense to finely granular . . . . . . . . . . . . . . . . . 3.0 

Total thickness of exposed Paoli limestone . . . . . . . . . . . . 19.0 
Aux Vases formation: 

4. Shale: Gray; contains fine sand and is 0.25 to 0.5 foot thick 0.5 
Meramec series: 

Ste. Genevieve limestone: 
Levias member: 

3. Limestone breccia: Dark blue-gray and gray, cherty, very 
nodular at top; has an irregular base. Ranges from 3.5 to 
5.5 feet in thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 

2. Limestone: Light-gray, dense to lithographic; contains 
brachiopods filled with calcite, is particularly cherty in the 
east quarry face, and ranges from 3.0 to 6.0 feet in thickness 6.0 

1. Limestone: White, dense, thin-bedded . . . . . . . . . . . . . . . . . . . . . 4.0 

Total thickness of exposed Levias member . . . . . . . . . . . . 15.5 

Total thickness ·of measured section . . . . . . . . . . . . . . . . . . 45.0 

The Burton quarry section is included for several reasons. As 
mentioned on page 32, this quarry was one of the three sections in 
the Bryantsville locality described by Malott as possible type ex-



MERAMEC-CHESTER BOUNDARY 67 

posures of the Bryantsville breccia. Because the first section given 
by Malott is now poorly exposed, it is probably better to include 
another section (see p. 32) that is in the type locality, is well ex
posed, will continue to be well exposed, and displays most of the 
characteristic features of the Bryantsville breccia and some of the 
features of the adjacent beds. The fact that the Paoli limestone 
contains, in this section, a brecciated zone should be emphasized 
in order to establish firmly the presence of this zone. 

Locality 18, Pentecost Church section.-The Pentecost Church 
section is in the NW¼NE¼ sec. 22, T. 5 N., R. 2 W. This section 
is 1.5 miles west of Fayetteville, Lawrence County, half a mile 
west of the old Pentecost Church, and in a road cut and ditch along 
Indiana Highway 158 (pl. 2). The Meramec-Chester boundary 
is 700 feet above sea level at this location. 

Stratigraphic section measured near Pentecost Church 

Mississippian system: 
Chester series: 

Paoli limestone : 
6. Limestone: Light-gray, oolitic, hard, and dense; oolites are 

about 1 millimeter in diameter and fracture with the rock; 
unit becomes slightly argillaceous and somewhat crystalline 

Feet 

at base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.2 
Aux Vases formation interval: 

5. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 
Meramec series: 

Ste. Genevieve limestone: 
Levias member: 

4. Limestone breccia: Dark-gray fragments in a light-gray ma-
trix, dense, nearly lithographic, dark- and light-gray cherty 
limestone in alternating 0.01-foot bands; limestone nodules 
protrude from top surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.6 

3. Limestone: White to light-gray, purely oolitic, soft, porous; 
fractures around oolites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.3 

2. Limestone : Light-tan, finely granular, arenaceous; weathers 
rubbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.1 

1. Limestone: Light-gray, lithographic; has a few small dis
persed masses of calcite crystals . . . . . . . . . . . . . . . . . . . . . . . . 18.6 

Total thickness of exposed Ste. Genevieve limestone. . . . 41.6 

Total thickness of measured section . . . . . . . . . . . . . . . . . . 53.3 

Lower Ste. Genevieve limestone is exposed in the stream bed 
down hill to the northwest. About 2 miles west, in the NE¼ sec. 
20, T. 5 N., R. 2 W., nearly 170 feet of section from the lower part 
of the Ste. Genevieve limestone to the Sample sandstone is exposed 
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in an abandoned quarry. Unfortunately, one can get only brief 
glimpses of the stone around the rim of the quarry; even these 
glimpses are dangerous to obtain. Malott (1952, p. 87) describes 
the section available in this quarry from the Bryantsville breccia 
up to the Sample sandstone. 

Locality 19, Springville quarry section.-(From an unpublished 
memorandum report by John B. Patton, February 26, 1951.) The 
active Springville quarry is 2 miles southwest of Springville, in 
the SE¼SE¼ sec. 29, T. 6 N., R. 2 W., Lawrence County (pl. 2). 
The top of the Ste. Genevieve limestone is 657 feet above sea level. 

Stratigraphic section measured at Springville quarry 

Mississippian system: Fee t 
Chester series: 

Beaver Bend limestone : 
26. Limestone : Upper 4.5 feet gray, medium to coarsely crystal-

line, massive, and fossiliferous. Lower 4.1 feet brown, 
dense, tough, and massive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.6 

25. Covered 1.6 
Mooretown sandstone: 

24. Shale : Light-brown, soft, laminated, and argillaceous. . . . . . 0.6 
23. Sandstone: Tan, soft, thin-bedded, shaly . . . . . . . . . . . . . . . . . . 3.1 
22. Sandstone: Tan, medium-grained, hard, and massive . . . . . . 1.5 
21. Shale : Dark-gray, thin-parted, soft, heavily pyritic. Con-

sists mainly of clay. Much selenite and iron oxide de
veloped on weathered surfaces. Upper 0.3 foot is white 
soft clay. Upper 2.5 feet contains thin layers of sandy shale 
and sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.9 

Total thickness of Mooretown sandstone . . . . . . . . . . . . . . 26.1 
Paoli limestone: 

20. Limestone: Upper 0.9 foot is brown and dense and is under-
lain by 5.4 feet gray-tan finely to coarsely crystalline lime
stone. Lower 5.2 feet is light gray and dense and is over-
lain by 0.3-foot weathered zone of shale and thin platy fos
siliferous oolitic limestone. Wavy blue-gray and gray bands 
of limestone thought to be characteristic of the Bryants-
ville breccia are in the middle of the unit. Travertine, 
chalk, and selenite are found as joint fillings and on the 
surfaces of minor caves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.8 

Aux Vases formation: 
19. Limestone and shale: Limestone: Light-gray, argillaceous; 

weathered along upper bedding plane . . . . . . . . . . . . . . . . . . . . 1.3 
Shale : Light-gray, firm, and calcareous . . . . . . . . . . . . . . . . . 1.1 
Limestone: Light-gray, argillaceous, and noncrystalline. . 1.7 
Shale: Brown, sticky; contains plates of crystalline lime-

stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 

Total thickness of Aux Vases formation . . . . . . . . . . . . . . . 4.6 
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Meramec series: 
Ste. Genevieve limestone : 

Levias member: 
18. Limestone breccia: Light-brown, dense; breccia fragments re

cemented by anastamosing veinlets of dark calcite. Weathers 
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rubbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 
17. Limestone: Top 3.2 feet white to gray, granular to dense, 

massive, and extremely oolitic. Oolites break free in up
per part and cleave in the lower part. Middle 0.9 foot 
light-gray to tan, lithographic, oolitic; in beds 1 inch to 2 
inches thick. Lower 7.8 feet white to light gray, granular 
to dense, massive, and oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . 11.9 

16. Limestone: Mottled gray, tan, and brown. The two massive 
beds present are dense and granular and have fractures re
cemented with brown limonite . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 

15. Limestone: White to gray, densely and nearly pure oolitic; 
beds 0.1 to 0.6 foot thick; top of unit is marked by an 
undulating stylolite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 

14. Limestone: Gray, dense to granular, massive ; has calcite
cemented fractures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 

13. Limestone : Brown, dense, almost lithographic, thin-bedded 
( 0.1 to 0.4 foot) ; weathered along bedding planes. . . . . . . . 15.0 

12. Limestone : Gray, dense; has calcite-cemented fractures. . . . 8.0 

Total thickness of Levias member . . . . . . . . . . . . . . . . . . . . 53.1 
Rosiclare member: 

11. Shale and limestone: Green soft platy sandy shale . . ...... 0.7 
Gray granular tough sandy limestone that is conglomeratic 

in places . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.9 
Tan platy silty sandy conglomeratic shale . . . . . . . . . . . . . . . 0.6 
Gray sandy oolitic conglomeratic limestone . . . . . . . . . . . . . . 0.5 

Total thickness of Rosiclare member . . . . . . . . . . . . . . . . . . 2.7 
Fredonia member: 

10. Limestone: Massive. Upper 3.8 feet white, crystalline, purely 
oolitic. Lower 3.2-foot bed gray dense semioolitic limestone 7.0 

9. Dolomite: Gray, soft, massive. Near outcrop appears to be 
secondary deposit in solution zone and contains coarse net
work of brown hard dense dolomitic limestone that ap
pears to be primary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.7 

8. Limestone: Gray, granular, fossiliferous. Chert zone at base 
0.3 foot thick. Chert zone at top is 0.8 foot thick. In 
places the entire unit is mostly chert . . . . . . . . . . . . . . . . . . . . 1.7 

7. Limestone: Light-gray, granular, massive; contains vestigial 
oolites. Upper few feet coarsely fragmental oolite . . . . . . . . 12.8 

6. Limestone: Gray and tan, granular to crystalline, and stylo-
litic. Thin shale partings occur at bedding planes . . . . . . . . 23.9 

Total thickness of Fredonia member . . . . . . . . . . . . . . . . . . 51.1 

Total thickness of Ste. Genevieve limestone ........... 106.9 
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St. Louis limestone: 
5. Limestone: Tan, lithographic, dense. Contains oolites, small 

fossils, and fossil fragments in horizontal zones and bands. 
Unit is glauconitic and massive bedded and has a stylolite 
at the base and a 0.1- to 0.2-foot chert bed at the top. . . . . . . . 2.4 

4. Limestone: Tan, finely granular, sucrosic, sandy, glauconitic, 
massive; contains a few chert balls . . . . . . . . . . . . . . . . . . . . . . 3.7 

3. Limestone: Tan, lithographic, dense but essentially a stylo-
litic mass. Glauconitic. Oolites, small fossils , and fossil 
fragments in thin horiontal bands . . . . . . . . . . . . . . . . . . . . . . 1.9 

2. Limestone: Gray, finely crystalline, sugary textured; has 
altered (green), altering, and unaltered pyrite. Contains 
a few balls and nodules of chert. Base bed ranges from 
1.0 foot to 1.5 feet in thickness, and rest of unit is 1 
bed. Top surface is undulating . . . . . . . . . . . . . . . . . . . . . . . . . 5.1 

1. Limestone: Tan to gray, finely granular to lithographic, 
dense. Contains pyrite, glauconite, chert balls and nodules, 
stylolites, and brachiopods and other fos sils . . . . . . . . . . . . . . 9.5 

Total thickness of exposed St. Louis limestone . . . . . . . . . 22.6 

Total thickness of measured section ... . .......... . ... . 183.2 

The Springville quarry section is the thickest continuous sec
tion known in this part of the stratigraphic column in Indiana. 
Other features of interest here are the wavy bands usually associ
ated with the Bryantsville breccia in the Paoli limestone and the 
conglomeratic zones in the Rosiclare sandstone member. It is 
possible that units 3, 4, 5, and 6 are actually part of the Ste. Gene
vieve limestone. Several of the field criteria commonly used 
(McGrain, 1943, p. 158-160) to pick the St. Louis limestone-Ste. 
Genevieve limestone boundary are not available here. If one is to 
use the usual specific interval below the Lost River chert ( unit 8), 
then the boundary is at the top of unit 6. If one is to use the intro
duction of ball and other types of chert in quantity as indicative of 
St. Louis limestone, then the boundary is at the top of unit 5. If 
one believes that oolites are largely absent from the St. Louis lime
stone, then the boundary should be placed at the top of unit 2 in 
the above section. Finally, if one uses an unconformity as a basis 
of locating the boundary, then the undulating top surface of unit 2 
must suffice. Obviously none of these criteria are good or 
sufficient. 

Locality 20, Quimby and Stephens quarry section.-(From an 
unpublished memorandum report by John B. Patton, June 18, 
1948.) The Quimby and Stephens quarry, which has been aban
doned since August 1953, is in the SW¼SE¼ sec. 6, T. 7 N., R. 2 
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W., 2.8 miles south of Stanford, Monroe County (pl. 2). The 
Meramec-Chester boundary is 716 feet above sea level. 

Strati graphic section measured at abandoned Quimby and Stephens quarry 

Mississippian system: Feet 
Chester series: 

Beaver Bend limestone: 
10. Limestone: Tan, granular to crystalline, massive, oolitic; 

contains fossil fragments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.5 
Mooretown sandstone: 

9. Shale: Blue, soft; has 1.5-foot bed of shaly limestone near 
middle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.1 

Paoli limestone: 
8. Limestone: Tan to brown, granular, and massive; darker 

and dense in top 1.5 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.4 
7. Limestone: Tan, dense, suboolitic, and massive. Has con

choidal fracture and crystalline calcite in fractures. Lower 
1.0 foot greenish and argillaceous. At places on the quarry 
wall the upper 4.5 feet is rubbly, and the upper 1.5 feet is 
brecciated, rubbly, sandy, and oolitic . . . . . . . . . . . . . . . . . . . 8.0 

Total thickness of Paoli limestone . . . . . . . . . . . . . . . . . . . . 15.4 
Aux Vases formation: 

6. Limestone: Tan, granular, pyritic, platy; inter bedded with 
green silty calcareous shale. General appearance of unit 
is green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.6 

5. Sandstone: Greenish-gray, firm, shaly, and calcareous . ..... 1.8 

Total thickness of Aux Vases formation 8.4 
Meramec series: 

Ste. Genevieve limestone: 
4. Limestone: Tan to brown, dense, suboolitic, and slightly 

rubbly and brecciated in upper 1.0 foot . . . . . . . . . . . . . . . . . . 8.0 
3. Limestone: Light-gray to white, finely crystalline, and ooli-

tic. Contact with unit 2 extremely wavy . . . . . . . . . . . . . . . . 7.5 
2. Limestone: Tan, lithographic; in beds 0.1 to 0.4 foot thick. 

Has conchoidal fracture and contains calcite crystals. Con-
tact with unit 1 wavy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1 

1. Limestone: Tan, fine-grained, massive, and dolomitic . . . . . . 4.8 

Total thickness of exposed Ste. Genevieve limestone. . . . 25.4 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 73.8 

The thickest known sections of Aux Vases sandstone are in 
Putnam County (Esarey, Bieberman, and Bieberman, 1950, p. 
8-9), western and southwestern Monroe County, and eastern 
Greene County. Malott (1952, p. 26) recorded a 12-foot section 
of Aux Vases in southwestern Putnam County. The section at the 
Quimby and Stephens quarry is much thicker than is usually ex-
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pected. Malott (1952, p. 61) re.ported 12.5 feet of Aux Vases 
sandstone in his "Old Furnace" section. This section is three
quarters of a mile south-southeast of the Quimby and Stephens 
quarry in the SE¼NE¼ sec. 7, T. 7 N., R. 2 W. Although the 
Aux Vases sandstone is extremely variable in thickness in Indiana, 
it occurs only in this thickest extreme in this general area. This 
section and the "Old Furnace" section also have a Paoli limestone 
breccia in common. 

Locality 21, Rice School section.-This section was measured 
and described by Malott (1952, p. 53-54). It is found in a ravine 
leading southward about three-quarters of a mile west of Rice 
School, in the NW¼NW¼ sec. 8, T. 8 N., R. 2 W. This location 
is about 6.5 miles west-southwest of Bloomington, in Monroe 
County (pl. 2). The top of the Ste. Genevieve limestone was com
puted to be 7 40 feet. 

Stratigraphic section measured near Rice School 

Mississippian system: Feet 
Chester series: 

Elwren sandstone: 
38. Shale: Olive-green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
37. Shale: Gray, olive, and maroon; partly covered . . . . . . . . . . . 25.0 
36. Sandstone: Flaggy; shaly at top . . . . . . . . . . . . . . . . . . . . . . . . . . 20.0 
35. Sandstone: Thick-bedded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 

Total thickness of exposed Elwren sandstone . . . . . . . . . . 60.0 
Sample sandstone interval: 

34. Covered: Sandstone float . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 
33. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 

Total thickness of Sample sandstone interval . . . . . . . . . . 20.0 
Beaver Bend limestone: 

32. Limestone: Cream-white, oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0 
Mooretown sandstone : 

31. Covered .. . .............................. . . . . . . . . . . . . . . . . . 5.0 
30. Sandstone: Flaggy to thick-bedded . . . . . . . . . . . . . . . . . . . . . . . 11.0 
29. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 
28. Shale: Olive-green, slightly sandy . . . . . . . . . . . . . . . . . . . . . . . . 10.0 
27. Shale: Olive-green, partly covered . . . . . . . . . . . . . . . . . . . . . . . . 10.0 

Total thickness of Mooretown sandstone interval . . . . . . . 40.0 
Paoli limestone: 

26. Limestone: Gray-white, finely granular, and massive...... 4.0 
25. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 
24. Limestone: Gray-white, dense, and thin-bedded . . . . . . . . . . . . 4.0 

Total thickness of Paoli limestone . . . . . . . . . . . . . . . . . . . . 18.0 
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Aux Vases formation: 
23. Covered: Undercut by water fall; probably shale... . ...... 0.7 
22. Sandstone : Very calcareous, coarse-grained, well cross bedded; 

contains limestone fragments . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 
21. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.6 
20. Sandstone: Calcareous, slightly oolitic, thin-bedded, and lam-

inated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Total thickness of Aux Vases formation interval . . . . . . . . 11.3 
Meramec series: 

Ste. Genevieve limestone: 
Levias member : 

19. Covered 3.0 
18. Limestone: White, oolitic, and very pure . . . . . . . . . . . . . . . . . . 5.0 
17. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 
16. Limestone: Gray-white, lithographic . . . . . . . . . . . . . . . . . . . . . . 1.0 
15. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.0 

Total thickness of Levias member interval . . . . . . . . . . . . 24.0 
Rosiclare sandstone member: 

14. Limestone: Sandy; contains angular chert fragments as 
much as 0.02 foot in diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 

13. Limestone: Gray-white, sandy, and oolitic . . . . . . . . . . . . . . . . 1.0 
12. Sandstone: Limy, coarse, and cross bedded . . . . . . . . . . . . . . . . 1.0 
11. Limestone : Gray-white, lithographic, and thick-bedded..... 4.5 
10. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

9. Limestone: Gray-white, very sandy with scattered dark 
quart grains, and crossbedded . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Total thickness of Rosiclare member . . . . . . . . . . . . . . . . . . . 15.5 
Fredonia member: 

8. Chert layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 
7. Limestone: Dense to finely granular . . . . . . . . . . . . . . . . . . . . . . 1.0 
6. Chert layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 
5. Limestone: Coarse oolite with a show of brecciation. . . . . . . . 0.5 
4. Limestone: White, granular, and thick-bedded . . . . . . . . . . . . 4.0 
3. Limestone: White, granular and oolitic, and thick-bedded . . . 3.0 
2. Covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
1. Limestone: Gray-white, granular and oolitic, and thick-bedded 5.0 

Total thickness of Fredonia member interval...... ... . 16.5 

Total thickness of exposed Ste. Genevieve limestone. . . . 56.0 

Total thickness of measured section ...... .. . . .......... 213.3 

Although this section is not a continuous one, it contains 
enough units to indicate the thickness and general features of sev
eral formations. The minor breccia indicated in unit 5 is unusual, 
and the absence of a breccia or conglomerate within the Rosiclare 
sandstone member is unexpected. Most of the exposures in this 
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locality do not include the Bryantsville breccia because of cover by 
weathering of the usually thick Aux Vases formation and because 
of the rather steep relief and resulting cover by other easily eroded 
Chester sediments. The Paoli limestone tends to be thinner here 
than elsewhere, and this limestone is extremely irregular in thick
ness in western Monroe County, Owen County, and parts of Put
nam County. 

Locality 22, Bloomington Crushed Stone quarry section.-The 
new quarry of the Bloomington Crushed Stone Company is in a 
large outlier of lower Chester rocks in the SE¼SW¼ sec. 27, T. 
9 N., R. 2 W., about 4.5 miles west of Bloomington, Monroe County 
(pl. 2). Adjacent to this outlier, typical karst topography of the 
Mitchell plain physiographic division (Malott, 1922, p. 94) has 
been developed. 

Stratigraphic section m easured at Bloomington Crushed Stone quarry 

Mississippian system : Feet 
Meramec series: 

Moore town sandstone?: 
24. Shale: Dark blue-gray, fissile; weathers brown . . . . . . . . . . . . 11.6 

Paoli limestone: 
23. Limestone: Light-gray, oolitic, medium- t o coarse-grained, 

dense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 
22. Limestone: Blue-gray, very finely granular, oolitic, dense, 

massive. Some horizontal orientation of grains. Fractured 
and brecciated in top 1.0 foot of unit. Appears to weather 
along joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.3 

21. Limestone : 
bedded 

Light-gray, medium-grained, fragmental, cross-
4.4 

20. Limestone: Blue-gray, oolitic with sand-grain nuclei, fine
grained. Shows faint horizontal bedding . . . . . . . . . . . . . . . . 1.6 

Total thickness of Paoli limestone ... ........ . . .. ·. . . . . 13.6 
Aux Vases formation: 

19. Shale: Drab; weathers gray and red brown; bedded to fissile. 
Pods, long lenses, or thin discontinuous beds of fine
grained calcareous sandstone are dispersed throughout unit 1.3 

18. Sandstone: Blue-gray, gray, and brown; fine- to medium
grained; rubbly ; irregular thin bedding. Composed pre
dominantly of quart grains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 

Total thickness of Aux Vases formation . . . . . . . . . . . . . . . 4.1 
Ste. Genevieve limestone: 

Levias member: 
17. Limestone: Medium-gray, oolitic, fine- to medium-grained. 

Matrix is predominantly secondary calcite. Horizontally 
bedded and weathers into thin beds. Top 0.5- to 1.0-foot 
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Bryantsville breccia is rubbly and somewhat brecciated 
and has limestone pebbles at top . . . . . . . . . . . . . . . . . . . . . . 10.7 

16. Limestone: Blue-gray, finely granular, argillaceous; has 
faint horizontal bedding. Fractured with iron stain along 
fractures. Top weathers irregularly orange colored, and 
rest weathers green · gray. Base undulates . . . . . . . . . . . . . . . . 1.4 

15. Limestone : Blue-gray, fine- to medium-grained, oolitic. Dense 
matrix predominantly secondary calcite. Few irregular and 
discontinuous blue-green shale partings in unit. Upper 
third of unit is oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 

14. Shale : Drab, fissile ; fairly persistent but undulates .... ... . 0.1 
13. Limestone: Grayish-tan, coarsely fragmental, somewhat cri

noidal, oolitic. A single bed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 
12. Limestone: Tan-gray or buff, lithographic, very stylolitic, 

and thin-bedded. Contains scattered veinlets and minute 
vuggs of calcite. Some veinlets are limonitic stained. . . . . . 5.0 

11. Limestone: Medium-gray to pale green-gray, finely frag
mental, very argillaceous at base. Varies upward to me
dium fragmental , oolitic to suboolitic. Top contact very 
irregular and faintly stylolitic. Irregular calcite veins 
and pods at top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 

10.. Limestone: Gray, medium, fragmental, oolitic; has a dense 
matrix. Top of unit very densely oolitic with secondary 
calcite common in matrix. Single bed has quartz grains com-
mon at base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7 

Total thickness of Levias member . . . . . . . . . . . . . . . . . . . . . 27.1 
Rosiclare member: 

9. Shale: Bluish-green; calcareous, nodular ; weathers light 
brown. Lower zone of calcareous sandstone 0.9 foot thick 
in eastern part of quarry. Absent in center and western 
part. Variable in thickness . . .......... .......... . . . 2.7 (avg.) 

Fredonia member : 
8. Limestone: Dark-gray, granular, fragmental (brecciated), 

thin-bedded. Extremely oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 
7. Limestone: Lower 1.5 feet light tannish gray and dense. 

Upper 1.0 foot tan gray and oolitic; contains breccia zones 
similar to Bryantsville; silicified in places. In beds that 
average 5 inches thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 

6. Limestone : Light-gray, lithographic, stylolitic, massive ; nu
merous thin (1 / 16 inch average) diversely oriented cal-
cite veins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 

5. Limestone: Light-gray, finely crystalline to dense, massive, 
sparsely oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 

4. Limestone: Light-gray, finely crystalline to dense, massive ; 
occurs in two beds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 

3. Limestone: Light-gray, finely crystalline to oolitic, mas
sive; the ooliti c part predominates in the lower 1.0 foot 
of unit; contains sparsely distributed pods of medio
crystalline calcite; fragm ents of crinoid stems and brachio-
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pod and gastropod? shells, mostly replaced by calcite, a re 
visible on weathered surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.9 

2. Limestone: Very light-gray, oolitic, massive; stylolitic; con
tains sparsely distributed small lentils and pods (as much 
as 1 inch in diameter and half an inch thick) of saccha
roidal to mediocrystalline calcite; crinoid stems are promi-
nent on weathered surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 

1. Limestone: Light-gray, finely crystalline to oolitic, sparsely 
sandy, massive; contains unidentified brachiopods . . . . . . . . 4.3 

T otal thickness of exposed Fredonia member . . . . . . . . . 21.8 

Total thickness of exposed Ste. Genevieve limestone.... 51.6 

Total thickness of exposed rock 80.9 

The section given above includes all rock exposed above the 
lowest well-exposed ledges. Extension of the quarry northward in
to the hill may establish the exact age of unit 24. If another lime
stone is encountered, then the shale may be proved to be Moore
town. The absence of Beaver Bend limestone or other identifiable 
marker and the appearance of the shale may indicate that unit 
24 is part of the Mansfield formation. 

The gravest problem associated with the Meramec-Chester 
boundary is the proper assignment of stratigraphic position of a 
breccia exposed in a relatively incomplete thin section. For ex
ample, any of the several breccias in the above section could be 
regarded as Bryantsville if they were exposed so that only a few 
feet of adjacent rock also were present or if regional trends in 
the altitude of the Bryantsville above sea level were not considered. 
The proper placement of the Meramec-Chester boundary in this 
quarry section is particularly difficult because the Bryan ts ville 
is not as well developed here as it is in most places. It cannot 
be emphasized too often that one must have a nearly complete 
stratigraphic picture present before one can call a breccia Bry
antsville with complete assurance that one is dealing with the 
upper boundary of the Meramec series. 

Locality 23, Cataract Falls section.-(From Malott, 1952, p. 33-
34, and Malott, 1946, fig. 1.) This section is found at Cataract 
Falls, half a mile north of the village of Cataract, in the NE ¼ SE¼ 
and SE¼NE¼ sec. 35, T. 12 N., R. 4 W., Owen County (pl. 2). 
The top of the Bryantsville breccia is 716 feet above sea level at 
this section. 
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Stratigraphic section measured at Cataract Falls 

Mississippian system: F eet 
Chester series: 

Paoli limestone: 
20. Covered: Float consisting of blocks of gray, dense, and 

hard limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
19. Shale: Light weathered clay shale that is poorly exposed.... 2.0 
18. Limestone: White, oolitic, coarse, and massive . . . . . . . . . . . 3.5 
17. Shale: Fossiliferous and calcareous . . . . . . . . . . . . . . . . . . . . . . 2.0 
16. Limestone: White, granular and oolitic, and massive...... 4.5 
15. Shale and shaly limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 
14. Limestone: Dense and thin-bedded . . . . . . . . . . . . . . . . . . . . . . . 1.6 
13. Limestone: White, dense, and hard; has sand grains in the 

lower part . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 

Total thickness of measured Paoli limestone interval.... 17.5 
Aux Vases formation: 

12. Sandstone: Calcareous, cross bedded; has breccialike chert 
and limestone fragments. Ranges from 0.5 to 1.0 foot..... 1.0 

Meramec series: 
Ste. Genevieve limestone: 

Levias member: 
11. Limestone breccia: Irregularly bedded to nodular, partly 

brecciated; has shale or clay pockets, as follows: 
Hard dense limestone not separated from unit 12 . . . . . . . . . 0.5 
Limestone: Dense, nodular, and irregularly bedded . . . . . . 1.5 
Sandstone: White and calcareous . . . . . . . . . . . . . . . . . . . . . . 0.5 
Limestone: Gray, dense, partly brecciated . . . . . . . . . . . . . . 0.5 

3.0 
10. Limestone: White, granular and oolitic; has nodular chert.. 3.0 

9. Limestone: White, granular and oolitic, and thick-bedded. . . 3.0 
8. Limestone: Coarsely crystalline with crystalline pyrite..... 1.0 
7. Limestone: Weathered, dense, thin-bedded; has thin shale 

partings at bedding planes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 
6. Limestone: White, oolitic, and massive . . . . . . . . . . . . . . . . . . . 5.6 
5. Limestone: White, dense to finely granular, sandy at the base 3.0 

Total thickness of Levias member . . . . . . . . . . . . . . . . . . . . . 24.5 
Rosiclare member: 

4. Sandstone: Fine-grained, calcareous, massive. Forms lip of 
main part of upper falls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0 

3. Sandstone: Fine-grained, more calcareous than above. Spalls 
off vertically and is cut under unit 4 . . . . . . . . . . . . . . . . . . . . 8.0 

2. Sandstone: Fine-grained, calcareous, sparsely fossiliferous; 
has poorly defined bedding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

1. Sandstone: Fine-grained, calcareous. At least 2.0 feet pres-
ent below water level in plunge pool . . . . . . . . . . . . . . . . . . . . 2.0 

The section above is in the upper falls and in the east bluff of 
Mill Creek. The section given below is in the lower falls and in 
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the north bluff of Mill Creek. There probably is a slight amount 
of overlap in the two parts of the composite section. 

13. Sandstone : Fine-grained, calcareous, and weathered 4.0 
12. Covered . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Total minimum thickness of Rosicl are member present. . 23.0 
Fredonia member: 

11. Limestone: Dense, massive, cherty at top of unit . . . . . . . . . . 10.5 
10. Shaly limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 

9. Limestone: Massive, dense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
8. Shaly limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 
7. Limestone: Dense to lithographic, massive . . . . . . . . . . . . . . . . 9.0 
6. Limestone: Dense ; has thick fossilifer ous chert . . . . . . . . . . 2.0 
5. Limestone : White and dark, irregularly bedded; discon-

tinuous chert breccia at the base . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

Total probable thickness of exposed Fredonia member . . 30.5 

Total probable thickness of Ste. Genevieve limestone 
present .. . . . ..... .... .. .. . .. . ......... ...... ... ... . , 78.0 

St. Louis limestone : 
4. Dolomite : Drab, massive, cherty; has irregular top and base 5.0 
3. Limestone: Dense, massive; numerous silicified Lithostro-

tion proliferum at top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
2. Limestone: Dense, thin-bedded . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 
1. Limestone: Dense ; numerous black chert balls exposed 

down stream from plunge pool. The lower 1.5 feet of unit 2 
and all of unit 1 are below water in the plunge pool but 
are exposed downstream . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

Total thickness of exposed St. Louis limestone . . . . . . . . . 14.0 

Total thickness of m easured section ...... . . . . ... .. ..... 110.5 

This section is the best and most complete one found in north
ern Owen County and thus is reproduced here even though it has 
been published twice before by Malott (1946, fig. 1; 1952, p. 33-
34). The names Aux Vases and Rosiclare were first definitely 
applied in Indiana in this section (see p. 20 and 36) by Malott 
(1946, p. 323) and have been used and accepted as present through
out Indiana. It should be noted that the Aux Vases sandstone has 
thinned to a normal thinness here and that the Paoli limestone 
maintains its thickness. 

Locality 24, Rocky Fork Section.-The Rocky Fork section is 
exposed in a gulley and stream bed beginning just east of a county 
road culvert in the NW¼SE¼ sec. 29, T. 13 N., R. 4 W., and con
tinues more than 1,200 feet upstream. This location is 1.5 miles 
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south of the Indiana State Penal Farm at Putnamville (pl. 2). The 
outcrop of the Bryantsville breccia is 716 feet above sea level. 

Stratigraphic section measured near Putnamville 

Feet 
7. Till and limestone residuum : Sandy clay till with Levias 

member , Bryantsville breccia, and unidentified sandstone 
cobbles and boulders. Minimum thickness is 50 feet at top 
of section 

Mississippian system: 
Meramec series: 

Ste. Genevieve limestone: 
Levias member: 

6. Limestone breccia: Light-gray, oolitic to suboolitic and finely 
crystalline, weathered; in massive beds; becomes darker 

50.0 

gray in lower 3 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.6 
5. Limestone: Light-gray, purely oolitic; in massive beds 2 to 

4 feet thick; weathers into thinned beds . . . . . . . . . . . . . . . . . . 8.3 
4. Limestone: Light-gray to light-tan; lithographic to finely 

granular and sugary textured, hard, and dense; thin-bedded. 
Some calcite crystals in small masses and as fracture 
fillings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.2 

3. Limestone: Medium-gray, oolitic, somewhat sandy, massive
bedded. Lower part covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8 

2. Limestone breccia: Light-gray, oolitic, thin-bedded ; has crys
talline casts of brachiopods. Becomes brecciated and cherty 
in the lower 3.5 feet with the peculiar wavy light-
and dark-gray limestone banding characteristic of the Bry
antsville breccia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.9 

Total thickness of exposed Levias member . . . . . . . . . . . . . 40.8 
Rosiclare member : 

1. Limestone: Light- to medium-gray, oolitic and sandy in 
places, well crossbedded. Weathers so that crossbedding 
stands out in good relief where limestone is firmly ce
mented. Grades downward into a medium-grained iron
stained sandy limestone at the base . . . . . . . . . . . . . . . . . . . . . 15.9 

Total thickness of measured section .................... 106.7 

In many respects the Rocky Fork section is unusual; there is 
little doubt that the beds that occur here have been correctly in
terpreted because unit 6 is undoubtedly the Bryantsville breccia 
even though unit 2 is very similar. The key to the section is unit 
1, which is sandy, although the crossbedding is the result of cross
lamination of oolites and not of sand grains. 

The presence of Bryantsville cobbles and boulders in the Illi
noian till is unusual but not unexpected or unexplainable. The 
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lithology of unit 1 is common and is similar to Rosiclare lithology 
elsewhere in Indiana. 

Locality 25, Manhattan quarry section.-(From an unpublished 
memorandum report by Ned M. Smith, October 31, 1951.) The 
actively operated Manhattan Stone Company quarry is half a mile 
southeast of Manhattan, Putnam County, in the NW¼SW¼ sec. 
24, T. 13 N., R. 5 W. (pl. 2). The exposed top of the Ste. Gene
vieve limestone is 677 feet above sea level. 

Stratigraphic section measured at Manhattan quarry 

Mississippian system: Feet 
Meramec series: 

Ste. Genevieve limestone: 
9. Limestone breccia: Not described or measured, but at least 

5.0 feet thick here . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
8. Limestone: Light•tan to gray, massive, crystalline, and fos• 

siliferous 
7. Limestone: Light-tan to gray, massive, crystalline, and fos

siliferous 

9.5 

5.0 
6. Limestone: Pale•gray with slight greenish cast, thin•bedded, 

argillaceous. Shale partings occur at each bedding plane.. 5.3 
5. Limestone: Upper 4.0 feet tan, dense, bedded in -· to 12-inch 

beds; lower 3.5 feet tan, thin bedded, dense; fractures 
conchoidally; all of unit is fairly pure limestone . . . . . . . . . . 7.5 

4. Limestone: Brown to tan, dense to granular, massive; upper 
2.9 feet is similar to the Bryantsville breccia in appear-
ance and is brown and cherty and has obscure wavy 
laminae; upper 1.0 foot of zone contains chert nodules .... 11.7 

3. Limestone: Gray, inter bedded, dense and medium crystal• 
line; beds average 0.5 foot thick . . . . . . . . . . . . . . . . . . . . . . . . . . 14.7 

2. Limestone: Tan, dense; fractures conchoidally. Lower 2.0 
feet a massive bed. Upper 0.6 foot bed bounded top and bot
tom by dark shale zones a few millimeters thick. Also 
2 thin shale partings bounding a 0.5-foot-thick cherty 
bed 5.0 feet from top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.3 

1. Limestone: Gray, dense to crystalline, thin•bedded (0.1 foot), 
cherty; thin shaly zone at top . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 

Total thickness of exposed Ste. Genevieve limestone. . . . 7 4.0 

The Manhattan quarry section is one of the best in the northern 
part of the Ste. Genevieve limestone outcrop belt. Only a few thin 
exposures showing the Meramec-Chester boundary are north of 
this point or north of the quarry at the State Penal Farm at Put
namville, in the NW¼SE¼ sec. 17, T. 13 N., R. 4 W., where 1.0 
foot of Beaver Bend limestone, approximately 6.0 feet of Moore
town sandstone, and 3.7 feet of Paoli limestone lie above the Ste. 
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Genevieve limestone. About 23 feet below the Bryantsville brec
cia at t he State Farm quarry is a zone that resembles the Bryants
ville. The occurrence of this breccia below the Bryantsville lends 
to confusion in an area complicated by the lack of good exposures 
and furnishes some evidence for the belief that the Paoli may be 
thicker than is indicated. However, at least 15 feet of Paoli is 
known in a natural outcrop in the center of the SW¼ NW¼ sec. 16, 
T. 13 N., R. 5 W., about 1 mile north-northwest of Reelsville, Put
nam County; therefore, if all t he Paoli were exposed, a nearly 
normal thickness of Paoli would be present. There is no doubt 
that the Paoli limestone is variable in thickness throughout Indi
ana and that it is particularly variable in the north. It may be 
that more detailed lithologic studies would aid in separating the 
Ste. Genevieve from the Paoli and might show that the breccia 
her e called Bryantsville is, in fact, a breccia within the Paoli. In 
any event, the lower Chester sediments of northern Owen County 
and of Putnam County are different from those elsewhere in 
Indiana. 

MAPPING HORIZONS WITHIN THE CHESTER 

The Chester series in Indiana includes 20 formations (pl. 1) 
which are predominantly either limestone or sandstone and shale. 
The most noteworthy aspect of the series is the regular strati
graphic alternation of limestone and elastic formations. Most 
Chester limestones maintain their lithologic characteristics over 
wide areas ; on the other hand, Chester elastic formations are 
characterized by abrupt lateral and vertical changes in lithology. 
Consequently, field identification of most Chester elastic forma
tions depends upon recognizing stratigraphically adjacent lime
stones. 

The Beech Creek and Glen Dean limestones are the most per
sistent and lithologically distinctive formations in the Chester 
series of Indiana and, therefore, are more suitable as mapping 
horizons than other Chester stratigraphic units. Unfortunately, 
divergent opinions have been expressed (Dana and Scobey, 1941, 
p. 878-882; Swann and Atherton, 1948, p. 269-272, 278-279; Ma
lott, 1952, p. 16) concerning the geologic age and correlation of 
the Beech Creek limestone. The writers are not in a position to 
accept or reject these opinions because the problem of geologic age 
and correlation of the Beech Creek lies outside the scope of this 
investigation. Insofar as this report is concerned, the lower Ches-
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ter group embraces all formations from the Aux Vases to the 
Beech Creek, inclusive; the middle Chester group includes the 
Cypress, Golconda, Hardinsburg, and Glen Dean formations; and 
the upper Chester group comprises all stratigraphic units from 
the Tar Springs sandstone to the Kinkaid limestone, inclusive. 

DESCRIPTION OF BEECH CREEK LIMESTONE 

Stratigraphic relationships.-Throughout its outcrop belt in 
Indiana the Beech Creek limestone conformably overlies the El
wren sandstone, in which abrupt lateral and vertical lithologic 
changes to arenaceous shale and drab-gray shale are common. 
Although complete sections of Elwren are not found in most places, 
the upper few feet commonly are observed in springs at the base 
of the Beech Creek limestone. A continuous, well-exposed section 
of Elwren sandstone, measuring 31.8 feet in thickness, crops out 
in a creek bed 7 40 feet north of a road in the NW¼SW¼ sec. 5, 
T. 3 S., R. 1 E., about 1.8 miles east of the village of Grantsburg, 
Crawford County. Here the upper 15 feet of the formation con
sists of soft, green- and red-gray, and gray shale. The contact be
tween the Elwren and Beech Creek formations is sharply defined 
in most exposures. 

The Cypress sandstone conformably overlies the Beech Creek 
in areas removed from the Mississippian-Pennsylvanian boundary. 
Generally the Beech Creek-Cypress contact is sharply defined. 
Cumings (1922, p. 517) stated that "the Cypress is separated by 
a disconformity from the underlying formations," although the 
writers have never observed this relationship in the field. Malott 
(1931, p. 223) commented that "the fine-grained massive and 
evenly laminated Cypress sandstone rests directly over it," namely, 
the Beech Creek limestone. 

Locally and uncommonly a transitional contact separates the 
Beech Creek and Cypress formations. A cliff in which the Beech 
Creek and Cypress are exposed in the SW¼NW¼ sec. 13, T. 5 S., 
R. 1 W., approximately 1 mile southwest of the village of Magnet, 
Perry County, exhibits a 2.4-foot thickness of deeply weathered 
arenaceous fenestellid-bearing limestone that intervenes between 
typical Cypress sandstone and representative Beech Creek lime
stone. The arenaceous limestone in this section was included 
arbitrarily in the Beech Creek on the basis that fenestellids and 
other marine fossils are extremely rare in the Cypress. A transi
tional contact also may be observed in an abandoned quarry in the 
NW¼NE¼ sec. 15, T. 7 N., R. 4 W., approximately 1.8 miles west 
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of the unincorporated village of Ridgeport, Greene County, and 
200 feet east of a graveled road. At this locality the upper 3.0 
feet of the Beech Creek consists of medium-grained highly arena
ceous locally laminated fossiliferous limestone that is overlain by 
18.4 feet of massive Cypress sandstone. At the abandoned Arthur 
quarry in the NW¼SE¼ sec. 14, T. 8 N., R. 4 W., approximately 
0.7 mile west of Newark, Greene County, the Beech Creek lime
stone attains a thickness of 23.3 feet and is overlain directly by 
15.0 feet of predominantly thick-bedded Cypress sandstone. Dis
tinctly arenaceous somewhat irregularly bedded locally cross
bedded medium- to coarse-grained deeply weathered limestone 
forms the upper 4.3-foot interval of the Beech Creek. This sec
tion was described by Malott (1952, p. 71-73), who preferred to 
include the arenaceous limestone in the Cypress sandstone rather 
than in the underlying Beech Creek limestone. 

In the northern half of the outcrop belt of the Beech Creek the 
Mansfield formation commonly rests unconformably on the Beech 
Creek limestone. In some localities in this region the Beech Creek 
owes its preservation to local relief on the pre-Pennsylvanian un
conformity. Such preservation is evident at an exposure in the 
SW¼NW¼ sec. 16, T . 11 N., R. 4 W., approximately 1.3 miles 
north of the village of Atkinsonville, Owen County, where the Mans
field formation occurs considerably below the topographic position 
of the Beech Creek within a quarter of a mile of this exposure. 
Some preliminary work has been carried out recently toward de
veloping a quarry at this site. Such an enterprise is unsound 
geologically because the extent of the Beech Creek limestone is 
limited and unpredictable at this locality. An exposure in the 
SW¼SW¼ sec. 7, T. 8 N., R. 4 W., about 1.3 miles north of Cal
vertville, Greene County, also reveals an interesting relationship 
between the Beech Creek and Mansfield formations. At this lo
cality a 17.3-foot thickness of Beech Creek limestone is exposed 
near the base of a ridge that borders the southeast side of the 
road. Within approximately 800 feet northeast and southwest of 
this exposure the Mansfield formation occupies the topographic 
level of the Beech Creek limestone. Practically the entire thick
ness of the Beech Creek limestone was removed during the pre
Pennsylvanian erosional interval, although the actual cutout points 
of the limestone are not observable owing to cover. 

Malott (1931, p. 230-231), on the basis of altitudes that had 
been taken on the base of the Mansfield formation, stated that the 
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pre-Pennsylvanian topography has a relief of at least 140 feet in 
the vicinity of the villages of Indian Springs and Trinity Springs, 
Martin County, and further pointed out that a pre-Pennsylvanian 
river-formed valley is found in this general area. A similar pre
Pennsylvanian channel has been observed by the writers in the 
SE¼NE¼NE¼ sec. 20, T. 2 N., R. 2 W., about 1.7 miles west of 
Prospect, Orange County. At this locality a cliff, several hun
dred feet in length, of essentially massive hematitic crossbedded 
sandstone of the Mansfield formation rests on either the Beaver 
Bend limestone or the Sample sandstone. The formation under
lying the Mansfield is not certainly known, but Beaver Bend lime
stone crops out approximately 20 feet below the Mansfield cliff. 
Beech Creek limestone is exposed on the nose of a ridge about 250 
feet east of the top of the sandstone cliff. Barometric readings 
indicate an 84-foot interval between the highest Beech Creek beds 
and the top of the Beaver Bend exposure. Brookley and Perry 
(1955, p. 202-206) recently described the stratigraphy of this lo
cality in detail. 

According to the writers' knowledge, the northernmost expo
sure of the Beech Creek limestone is in the SW¼SW¼ sec. 5, T. 11 
N., R. 3 W., about 2.3 miles southeast of the village of Cataract on 
property owned by Mr. F. C. Whicker, in northern Owen County. 
Malott ( 1952, p. 17) called attention to this small outlier, which 
is on an upland area that is known locally as Spangler Hill. A 
more precise location for this exposure is desirable because the 
location of Spangler Hill is known only to the more elderly resi
dents of the area, and thus the name soon will be in disuse. Here 
the Beech Creek limestone has an exposed thickness of approxi
mately 3 feet and displays the typical lithology of the formation. 
Large crinoid stems are lacking, but cubical jointing is promi
nently developed. The area of this Beech Creek outlier probably 
does not exceed a few acres because in the immediate vicinity of 
the exposure, pre-Pennsylvanian erosion has removed a large 
part, if not all, of the lower Chester section. 

This discussion emphasizes that the pre-Pennsylvanian ero
sional surface possesses much local relief, and, consequently, small 
isolated remnants of Beech Creek are expectable near the Mis
sissippian-Pennsylvanian boundary. 

Physical characteristics.-The Beech Creek limestone averages 
13 to 15 feet in thickness near the Ohio River and attains a maxi
mum thickness of somewhat more than 30 feet in northern Greene 
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County and southern Owen County. The thickest known section 
is exposed in an abandoned quarry in the SE¾NW¾ sec. 20, T. 9 
N., R. 4 W., approximately 0.5 mile west of the village of Freedom, 
Owen County, where a 32.6-foot thickness was measured. (See 
p. 88.) 

Lithologically, two distinct kinds of limestone occur in the for
mation. The lower 2 to 6 feet consists of dark-gray (commonly 
with a distinct blue tint) fine-grained to sublithographic gastropod
bearing limestone. Although not invariably present, this distinc
tive lithology is of much value in identifying the Beech Creek in 
the field where the upper beds are covered. The remaining part 
of the formation is commonly light- and medium-gray locally some
what flesh-colored fine- to coarse-grained semicrystalline and 
crystalline limestone that is typically thick bedded or massive (pl. 
5A) . Locally, the uppermost part of the formation is conspicu
ously arenaceous. Mildly undulatory lenses, generally less than 
2.0 inches thick, of drab-gray argillaceous limestone commonly 
occur in the upper two-thirds of the formation. 

Oolites are neither conspicuous nor widespread in the Beech 
Creek but are developed in an exposure in the NE¾SW¾ sec. 3, 
T. 8 N., R. 4 W., approximately 2.7 miles northwest of the village 
of Newark and 620 feet E. 10° S. from a road T, in Greene County. 
Oolitic texture is decidedly more common in other Chester lime
stones. Stylolites are present and are confined largely to the 
upper half of the formation. Well-developed, crudely cubical joint
ing characterizes the Beech Creek limestone and is observed to best 
advantage in quarries and in streams that are floored by the for
mation. As Malott pointed out (1919, p. 14-15), the joints com
monly are enlarged by solution to form caves of large size. Chert 
is lacking, a feature which may enable the Beech Creek to be 
distinguished from the limestone in the Golconda formation, which 
commonly bears chert. 

The above significant physical characteristics of the Beech 
Creek usually will serve to identify the formation in the field. 
Ident ification of the Beech Creek may be made indirectly through 
recognition of the Reelsville limestone, which is the thinnest lime
stone in the Chester series and commonly crops out as a single bed. 

Faunal characteristics.-The most useful criterion for recog
nizing the Beech Creek limestone is large crinoid stems, commonly 
exceeding 0.5 inch in diameter, which are found in most expo
sures (pl. 5B). On weathered surfaces, as in long-abandoned 
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A. FREEDOM QUARRY SECTION ILLUSTRATING THICK AND MASSIVE BEDS. 

B. LARGE CRINOID STEMS CHARACTERISTIC OF THE WEATHERED SURFACE. 

BEECH CREEK LIMESTONE. 
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THICK AND MASSIVE BEDS OF GLEN DEAN LIMESTONE IN THE MULZER BROTHERS QUARRY. 
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P . abruptus Ulrich , r 
P. biconvexus Ulrich , c 
P . girtyi Ulrich , r 
P . godoni (Defrance) , a 
P . godoni abbreviatus Hambach , r 
P. godoni major Etheridge and Car penter , r 
P . godoni pinguis Ulrich , r 

(a-abundant, c- common, r-rare ) 

P. platybasis Weller, c 
P . pyramidatus Ulrich , c 
P . pyriformis Sa y, r 
P . speciosus R owley, r 
P . springeri Ulrich, r 
P . symmetricus Hall, c 
P . welleri Ulrich, r 
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Because the Beech Creek even by Weller's correlation is equiva
lent to only part of the Paint Creek and because of the vagaries 
in the geographic distribution of fossil species, Galloway stresses 
that some of the above species probably do not occur in the Beech 
Creek in Indiana. The authors of this paper can neither confirm 
nor deny the correlation of the Beech Creek with part of the Paint 
Creek as suggested by Weller and others (1948, pl. 2) . 

Since this manuscript was submitted for publication, Brookley 
(1955) has completed a faunal study of the Beech Creek limestone 
in which he recognized 30 species that were collected from 17 lo
calities in southern Indiana. After comparing the Beech Creek 
fauna of Indiana with faunas recorded from Chester rocks of Illi
nois and Kentucky, Brookley (p. 9 and 11) made the following 
statements concerning the correlation of the Beech Creek: 

Unfor tunately t he Beech Creek limestone contains a long r a nging and gen
era lized Chester fauna. Nineteen, or 63 percent, of the 30 identified Beech Creek 
species ( t able 1 ) a r e known in the P aint Creek form ation, and 18, or 60 per cent, 
of the Beech Creek forms a re r eported from the Golconda form ation. Therefore, 
per centage of species common to a given formation is not apparently a valid 
means of correlation in this case. As a further complication, 16 of the Beech 
Creek species which a re r eported from the Paint Creek a re a lso k nown from 
the Golconda. 

Brookley (p. 11) pointed out some criteria that suggest corre
lation of the Beech Creek with the Paint Creek. These criteria are: 
(1) the brachiopod Chonetes chesterensis Weller, previously r e
ported only from the Paint Creek, is found in the Beech Creek ; (2) 
Pterotocrinus capitalis (Lyon), an index fossil for the Golconda, 
has not been observed in the Beech Creek; and (3) the small brach
iopod Stenoscisma explanatum ( Mc Chesney), found in the middle 
and upper Chester, has not been recorded from the Beech Creek. 
Expectable Paint Creek species that have not been noted in the 
Beech Creek are Pentremites godoni (Defrance), Sulcoretopora 
( Cystodictya ) labiosa (Weller), and Glyptopora punctipora Ul
rich. 
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In contrast, the occurrence in the Beech Creek of Pentremites 
elegans Lyon and Rhynchopora? perryensis Weller, both previously 
reported only from middle Chester rocks, and Composita subqua
drata (Hall), known formerly only from middle and upper Chester 
strata, suggests that the Beech Creek may be somewhat younger 
than the Paint Creek. 

REPRESENTATIVE SECTIONS INCLUDING THE BEECH CREEK 
LIMESTONE 

Locality 26, Alton section.-This section is in the SE¼NW¼ 
sec. 19, T. 4 S., R. 1 E., approximately 2.9 miles northwest of the 
village of Alton, in Crawford County, on property owned by Mrs. 
A. Ridge (pl. 2) . The top of the Beech Creek limestone is 458 
feet above sea level. 

Stratigraphic sect i on measured near Alton 

Mississippian system: 
Chester series: 

Beech Creek limestone: 
3. Limestone: Light-gray, characteristically rust-spotted with-

in 3.0 inches of the surface, coarse-grained, crystalline; 
weathered surface drab brown gray. Unit includes 2 beds 
that are 1.4 and 3.3 feet thick. A few small cavities lined 

Feet 

with well-formed calcite crystals occur. Fossils are un
common. Top of unit merges into soil that conta ins many 
large slabs of Cypress sandstone . . . . . . . . . . . . . . . . . . . . . . . . . 4.7 

2. Limestone : Medium blue-gray and medium buff-gray, dense 
to fine-grained , semicrystalline; weather ed surface drab 
gray brown. Drab-gray soft gently undulatory shale lenses 
occur in unit. Beds range from 0.2 foot to 1.5 feet in thick-
ness. Unit contains isolated calcite cleavage faces and 
masses of crystalline calcite that are 0.5 inch in maximum 
dimension. Planispirally coiled gastropods are rare. Unit 
conformably overlies the Elwren sandstone . . . . . . . . . . . . . . 7.3 

Total thickness of exposed Beech Cr eek limestone . . .. . . 12.0 
Elwren sandstone: 

1. Shale: Light- and medium-gray, soft , thin-bedded, fissile. Re
mainder of formation concealed . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 14.8 

Because poorly exposed, possibly somewhat slumped Cypress 
sandstone crops out 3.0 feet above the highest exposed Beech 
Creek, practically the entire thickness of the Beech Creek lime
stone is represented in this section. 

Locality 27, Sulphur section.-This section is in the SW¼NW¼ , 
sec. 31, T. 3 S., R. 1 E., about 1.2 miles southeast of the village 
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of Sulphur on the southwest side of Indiana Highway 62, in 

Crawford County (pl. 2). The top of the Beech Creek limestone 
is 493 feet above sea level. 

Str ati_graphic section rneasured near Su lphu r 

Mississippian system : Feet 
Chester series : 

Beech Creek limestone: 
3. Limestone : Light-gray, commonly with buff-rust patch es near 

the surface, medium- and coarse-gr a ined, cr ystalline ; weath-
er ed surface light drab gray. Beds r ange f rom 0.2 fo ot t o 
2.3 feet in thickness, the thickest bed forming the lower 
part of the unit. Fossils ar e not common, although crinoid 
stems, 0.5 inch in diameter , a r e found . A 3-foot covered in
t erval separates the Beech Creek a nd Cypress formations. . 6.6 

2. Limestone: Dark blue-gr ay, commonly buff-gray and light
brown near the surface, very fine- to possibly medium
grained, semicrystalline; weathered surface drab gray. Bed 
thickness r anges from 0.1 to 0.9 foot. Small isolated ag
gregates of calcite cr ystals and calcite cleavage faces a re 
common. Fossils are uncommon, but a few planispirally 
coiled gastropods occur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.2 

Total thickness of exposed Beech Creek limestone. . . . . . 13.8 
Elwren sandston e : 

1. Shale: Drab olive-gray, t hin-bedded, soft, poorly exposed ; 
conta ins somewhat a renaceous inter vals . Remainder of for
mation cover ed or poorly exposed . . . . . . . . . . . . . . . . . . . . . . . 7.5 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 21.3 

The Beech Creek is 1 of 11 Chester formations (Beaver Bend 

limestone to Vienna limestone, inclusive) exposed in the Sulphur 

section, which is the most continuous exposure of Chester rocks 

known in Indiana. The Cypress sandstone, 36.8 feet thick, is par

ticularly well exposed at this locality and is described in an un
published memorandum report by T. G. Perry (July 28, 1952) on 
open file at the Industrial Minerals Section, Indiana Geological 

Survey, Bloomington. 

L ocality 28, E nglish section.-This section was measured in an 

abandoned quarry in the NW¼ NW¼ sec. 6, T. 2 S., R. 1 E., ap
proximately 2.9 miles north of English and 190 feet east of Indiana 

Highway 37, in Crawford County (pl. 2) . The top of the Beech 

Creek limestone is 640 f eet above sea level. 
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Stratigraphic section measured near English 

Mississippian system: 
Chester series: 

Beech Creek limestone: 
4. Limestone: Light-gray, typically rust-flecked, medium- and 

coarse-grained, crystalline; weathered surface brown gray. 
Unit includes 2 beds 1.0 foot thick. Large (0.75 inch in di
ameter) crinoid stems in abundance, a few pentremites, 
and solitary tetracorals are found. Top of unit is overlain 

Feet 

by 3.0 to 18.0 feet of soil in which very highly weathered 
Cypress sandstone is exposed discontinuously . . . . . . . . . . . . 2.0 

3. Limestone: Light-gray, commonly rust-spotted, medium- to 
coarse-grained, crystalline; weathered surface drab gray 
brown. Unit forms a single bed, which locally is indis
tinctly crossbedded. Large crinoid stems are abundant. . . . 4.1 

2. Limestone: Light-gray, fine- and medium-grained, semicrys
talline; weathered surface drab buff brown. Beds range 
from 0.2 foot to 1.5 feet in thickness. Texture coarsens 
somewhat from base to top of unit, which is imperfectly 
and discontinuously crossbedded in the upper part. Small 
(less than three-eighths inch in diameter) crinoid stems 
abundant; brachiopods and pentremites rare . . . . . . . . . . . . 2.1 

1. Limestone : Buff-gray and light chocolate-brown, dense and 
very fine-grained, semicrystalline; weathered surface blue 
gray and drab gray. Beds range from 0.2 foot to 2.0 feet in 
thickness but average 0.3 to 0.6 foot. Thin somewhat un
dulatory shale partings occur. Unit contains isolated cal
cite cleavage surfaces and small masses of crystalline cal
cite. Planispira!Iy coiled gastropods are rare. Base of unit 
is concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.6 

Total thickness of exposed Beech Creek limestone. . .... 13.8 

This quarry has a face 340 feet in length and is one of the 
largest in the Beech Creek limestone. 

Locality 29, Cross Cave section.-This section is in the 
SE¼SW¼ sec. 7, T. 1 N., R. 1 W., approximately 2.9 miles south
east of French Lick and 720 feet northwest of a road fork, in 
Orange County (pl. 2). The top of the Beech Creek limestone is 
687 feet above sea level. 

Stratigraphic section measured at Cross Cav e 

Mississippian system: 
Chester series: 

Cypress sandstone : 
6. Sandstone : Light-gray, somewhat brown, fine-grained, well

sorted. The lower 6.0 feet is thick bedded; the remainder 
consists of beds that are mostly less than 1.0 foot thick. 
Unit conformably overlies the Beech Creek, and the top is 

Feet 

soil cover ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 .9 
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Beech Creek limestone: 
5. Limestone: Light gray-brown, medium- to coarse-grained, 

crystalline. Unit forms a single bed that is commonly frac
tured; a 0.1-foot interval of drab-gray shale occurs at the 

81 

base of the unit. Small recrystallized organic fragments, 
chiefly crinoid stems, abundant; other fossils rare . . . . . . . . 1.1 

4. Limestone: Light-gray to light buff-gray, fine- and medium
grained, semicrystalline to largely crystalline; weathered 
surface drab gray and brown gray; surface spalled. Unit 
includes 2 beds; the upper bed is 1.8 feet thick; the lower 
bed is 6.4 feet thick and includes a basal 0.1-foot interval 
of light-gray hard sublithographic limestone. Brachiopods 
are common; large crinoid stems rare . . . . . . . . . . . . . . . . . . . 8.2 

3. Limestone: Medium-gray, medium- to coarse-grained, crystal-
line ; weathered surface drab gray. Unit represented by a 
single bed. Fossils are uncommon . . . . . . . . . . . . . . . . . . . . . . . 1.2 

2. Limestone: Buff-medium-gray and blue-gray, very fine-grained 
to medium-grained, semicrystalline; weathered surface drab 
gray and light brown. Beds range from 0.2 foot to 1.9 feet 
in thickness but are mostly less than 1.0 foot thick. Fos
sils, except planispirally coiled gastropods, are rare; unit 
rests conformably on the Elwren sandstone . . . . . . . . . . . . . . 6.2 

Total thickness of Beech Creek limestone . . . . . . . . . . . . . . 16.7 
El wren sandstone: 

1. Shale: Gray, highly arenaceous, thin-bedded, commonly lami
nated. Unit contains irregular lenses of medium-gray dense 
hard limestone. Base of unit is concealed . . . . . . . . . . . . . . . . 6.0 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 50.6 

This section reveals a complete thickness of Beech Creek lime
stone. The cave, which is alleged to have a passable length of 
approximately 1,000 feet, was formed in the upper 6.0 feet of the 
Elwren sandstone and the lower 2.0 or 3.0 feet of the Beech 
Creek. Cross Cave formerly attracted many guests of the French 
Lick Hotel, but the board footwalks in the cave have since largely 
rotted. The present owner of the property, on which this section 
is found, is Mr. W. Butler, French Lick. 

Locality 30, Stillhouse Hollow section.-This section is in the 
NE¼NE¼SW¼ sec. 10, T. 2 N., R. 2 W., approximately 2.75 
miles north of the village of Prospect, 165 feet southwest of a 
gravel road, and at the head of a valley known locally as Stillhouse 
Hollow, in Orange County (pl. 2). The top of the Beech Creek 
limestone is 668 feet above sea level. 
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Stratigraphic section measured near Prospect 

Mississippian system: Feet 

Chester series : 
Cypress sandstone: 

3. Sandstone: Light-gray to rust-brown, fine- and medium
grained. Unit is thin bedded and thick bedded and has 
minor siltstone and shale intervals. A 0.5-foot covered 
interval intervenes between the Cypress and Beech Creek 
formations. Top of unit is soil covered . . . . . . . . . . . . . . . . . . . . 27.9 

Beech Creek limestone: 
2. Limestone: Light-gray and light tan-gray, medium-grained, 

semicrystalline to largely crystalline; weathered surface 
gray brown. Unit is thick bedded or massive. F ew stylolites 
occur. Fossils include crinoid stems as much as 0.75 inch in 
diameter and external molds of brachiopods; fossils rare. . 7 .6 

1. Limestone: Medium- and dark-gray with a blue cast, com
monly buff-brown near the surface, dense and fine-grained , 
semicrystalline; shows isolated calcite cleavage faces; 
weathered surface light drab gray and gray brown. Beds 
range from 0.2 foot to 1.5 feet in thickness. Unit contains 
very thin mildly undulatory shale partings. Planispirally 
coiled gastropods are rare. Base of unit is concealed, but 
poorly exposed Elwren sandstone crops out 2.6 feet below 
base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.8 

Total thickness of exposed Beech Creek limestone. . . . . . 15.4 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 43.3 

Locality 31, North Huron section.-This exposure is in the 
NE¼SW¼NW¼ sec. 32, T. 4 N., R. 2 W., approximately 1.5 
miles north and somewhat east of the village of Huron and 540 
feet east of a gravel road, in Lawrence County (pl. 2). The top 
of the Beech Creek limestone is 655 feet above sea level. 

Stratigraphic section measured n ear Huron 

Mississippian system: Feet 

Chester series: 
Cypress sandstone: 

6. Sandstone: Tan-brown, ru st-spotted, fine-grained, massive, 
somewhat crossbedded. Unit overlies Beech Creek lime
stone with apparent conformity. Top of unit is soil covered 12.0 

Beech Creek limestone: 
5. Limestone: Light medium-gray, commonly deeply weathered 

to tan or rust, crystalline ; weathered surface light gray 
brown and rubbly. Obscure beds range from 0.2 to 0.9 foot 
in thickness. Large crinoid st ems, variable from 0.5 to 0.75 
inch in diameter, commonly found . . . . . . . . . . . . . . . . . . . . . 2.1 

4. Limestone: Light-gray, medium-grained and medium- to 
coarse-grained, crystalline; suboolitic in places; weathered 
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surface light drab gray. Unit includes 2 beds ; the upper 
bed is 0.8 foot thick, and the lower bed, 2.6 feet thick. 
Shale partings are absent. Crinoid stems, 0.5 inch in di-
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ameter, are common . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4 
3. Limestone: Very light-gray to light medium-gray, somewhat 

tan, medium-grained, semicrystalline to largely crystalline; 
weathered surface light gray; bed thickness is 0.4 foot to 
4.4 feet. Inconspicuous thin shale partings occur. Large 
crinoid stems are rare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.4 

2. Limestone: Medium-gray to buff-gray, very fine-grained, semi
crystalline; several argillaceous limestone partings occur, 
none exceeding 1.0 inch in thickness. Beds are 0.1 foot to 
2.0 feet thick. Planispirally coiled gastropods are present 
but not abundant. Unit conformably overlies the Elwren 
sandstone 5.6 

Total thickness of exposed Beech Creek limestone. . . . . . 17 .5 
Elwren sandstone: 

1. Shale: Dull-gray and gray-green, thin-bedded, soft, fissile. 
Remainder of the unit is concealed . . . . . . . . . . . . . . . . . . . . . 5.6 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 35.1 

A cavern of large size has been formed in the lowermost unit 
of the Beech Creek and is floored by the Elwren sandstone. A 
well-known Chester section in this vicinity is in the NE¼NE¼ 
SW¼ sec. 5, T. 3 N., R. 2 W., approximately 0.6 mile east of the 
village of Huron. This section recently was described (Malott, 
1952, p. 103-105, and Indiana Geological Survey, 1957, p. 10-12). 
The Beech Creek limestone is exposed more fully, however, in the 
North Huron section. 

Locality 32, Silverville section.-This section was measured in 
an abandoned quarry in the SE¼NE¼ sec. 35, T. 5 N., R. 3 W., 
approximately 3.0 miles southwest of the village of Silverville and 
1,360 feet southeast of a gravel road, in Martin County (pl. 2). 
The top of the Beech Creek limestone is 608 feet above sea level. 

Stratigraphic section measured near Silverville 

Mississippian system: Feet 
Chester series: 

Cypress sandstone: 
4. Sandstone: Light-gray to white, commonly with rust streaks, 

fine-grained, well-sorted, thin-bedded. A 3.7-foot covered 
interval separates the Cypress and Beech Creek formations. 
Top of the unit is soil covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.7. 

Beech Creek limestone : 
3. Limestone: Light-gray, commonly stained buff-brown and 

flecked with small rust spots, coarse-grained, crystalline ; 
weathered surface drab gray. Unit essentially forms a 
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single bed that is divided into inter beds ranging from 0.2 
to 0.8 foo t in thickness. Crinoid stems, two-thirds inch in 
diameter , are common, and many small recrystallized crinoid 
stems impart a granular appearance t o the unit. Lith o
logically similar to unit 3 in the Sexson Spring section 
(p. 84), in Greene County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 

2. Limestone: Medium-gray, commonly stained buff-rust near 
the surface, fine- and medium-grained, semicrystalline ; 
weathered surface medium gray. Unit includes 4 beds that 
r ange from 1.0 foot to 1.8 feet in thickness . Crinoid stems 
a nd other fossils a re rare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 

1. Limestone : Dull medium-gray and dark blue-gray, sublitho
graphic and fine-grained, semicrystalline; weathered sur-
face light drab gray and buff brown. Unit contains isolated 
masses of crystalline calcite as much as 1.0 inch in size. 
The beds are 0.3 to 1.0 foot thick; drab-gray shale intervals, 
0.5 inch thick, separate most beds. The base of an 0.8-foot 
interval of drab-gray argillaceous limestone is 2.8 feet 
above the base of the uni t. Fossils, except planispirally 
coiled gastropods, a re uncommon. Base of unit is concealed 8.2 

Total thickness of exposed Beech Creek limestone... ... 17.7 

Total thickness of measured section 35.4 

The elastic rocks that overlie the Beech Creek limestone are 
included in the Cypress sandstone because exposures of the Gol
conda formation occur in the immediate vicinity. 

Locality 33, S exson Spring section.-This exposure is in the 
SW¼SE¼ sec. 15, T. 6 N., R. 3 W., approximately 1.8 miles 
north of Owensburg, Greene County (pl. 2). A sizeable spring, 
issuing from the base of the Beech Creek, is known locally as 
Sexson Spring and affords drinking water for several families in 
the vicinity. The top of the Beech Creek limestone is 685 feet 
above sea level. 

Stratigraphic section measured at Sexson Spring 

Mississippian system: Feet 
Chester series: 

Cypress sandstone : 
4. Sandstone: Light tan-gray, fine-grained, well-sorted; pre

dominantly thick-bedded. The unit conformably overlies the 
Beech Creek limestone, and the top is soil covered. . . . . . . . . . 22.0 

Beech Creek limestone: 
3. Limestone: Light medium-gray, commonly tan n ear the sur

face and rust-spotted, medium- and coar se-grained, crystal
line; weathered surface drab gray brown. The most promi
nen t beds are 1.5 and 2.1 feet thick. The unit is character
ized by many small recr ystallized crinoid stems, which im-
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part a gra nular appearance to the limestone, and large 
crinoid stems that attain a diameter of five-eighths inch. 
R ecesses tend to develop between this unit and the Cypress 
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sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 
2. Limestone : Light-gray, fine-grained and fine- to medium

grained, predominantly semicrystalline, although largely 
crystalline in some intervals; weathered surface drab gray. 
Beds range from 0.3 foot to 1.5 feet in thickness. Lar ge 
crinoid s tems a re rare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.3 

1. Limestone: Dark medium-gray with a blue tint, commonly 
buff-brown near the surface, fine-grained, semicrystalline 
to largely crystalline ; weathered surface buff gray. Unit 
includes 2 beds 0.8 foot thick that are sparsely fossiliferous. 
Base of unit is concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 

Total thickness of exposed Beech Creek limeston e . . . . . . 13.1 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 35 .1 

A 5.0-foot covered interval occurs between the Beech Creek 
and the underlying Elwren sandstone, which is very poorly ex
posed at this locality. 

Locality 34, Ray's Cave section.-This exposure is in the 
NW¼NE¼ sec. 13, T. 7 N., R. 4 W., approximately 2,000 feet 
N. 25 ° E. from the unincorporated village of Ridgeport on Indiana 
Highway 54, in Greene County (pl. 2). The top of the Beech 
Creek limestone is 633 feet above sea level. 

Str ati gr aphic sect i on measured at R ay 's Cave 

Mississippian system : F eet 
Chester series: 

Cypress sandstone: 
6. Sandstone : Light-gray, yellow-brown, and rust-red, fine- and 

m edium-grained ; thin-bedded to massive ; crossbedded, par
ticularly in the lower 3.0 feet. Unit contains fragmentary 
bryozoans and other fossils in a thin lens 1.1 feet above 
the base. Conformably overlies the Beech Creek. Top of 
unit is soil cover ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37.5 

Beech Cr eek limestone : 
5. Limestone : Predominantly light buff-rust, fin e- and medium

grained, semicrystalline; weather ed surface somewhat dark
er buff rust, spalled. Unit is so deeply weather ed that 
fresh surfaces are difficult to obtain; a single relatively 
unweather ed specimen is light gray, somewhat buff, coa rse 
gr ained, and crystalline. Unit includes 2 beds, 1.7 and 3.0 
feet thick , which are separated by a drab-gray shale inter
val less than 1.0 inch thick. F ossils include large (0.5 to 
0.75 inch in diameter ) crinoid stems, rare Archimedes sp., 
and brachiopods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.7 
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4. Limestone: Light-gray and light medium-gray, medium- and 
coarse-grained, predominantly crystalline, but including 
semicrystalline intervals of minor thickness; weathered 
surface buff brown. Beds range from 0.2 foot to 1.6 feet in 
thickness and are commonly less than 1.0 foot thick. Dis
continuous thin drab-gray shale partings occur. Stylolites 
are present in the uppermost part of the unit. Large crinoid 
stems and other fossils are not as plentiful as in unit 5. . . . 11.9 

3. Limestone: Light medium-gray and medium-gray, commonly 
with a light-brown tint, very fine-grained to possibly 
medium-grained, semi crystalline; weathered surface drab 
light gray and brown gray. Bed thickness averages 0.8 
foot . Fossils are rare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2 

2. Limestone: Medium blue-gray, commonly weathered drab
gray, dense and very fine-grained, semicrystalline; weath-
ered surface brown gray or ash gray. Unit forms a 2.6-foot 
bed containing planispirally coiled gastropods. Unit con
formably overlies the Elwren sandstone . . . . . . . . . . . . . . . . . . 2.6 

Total thickness of Beech Creek limestone . . . . . . . . . . . . . . 24.4 
El wr en sandstone : 

1. Shale : Light-gray, thin-bedded, soft, laminated in part. Some 
intervals are arenaceous and have a flaggy appearance. 
Base of unit is concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.3 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . . . 84.2 

This exposure was designated (Malott, 1919, p. 11-15) the type 
section of the Beech Creek limestone. Malott (1952, p. 73-76 ) 
assigned the elastic rocks overlying the Beech Creek to the Cy
press and stated that poorly exposed limestone of the Golconda 
formation had been observed in the immediate vicinity. The 
writers did not see any limestone, either in situ or float, above the 
Cypress sandstone in this section and believe that an undeter
mined part of the elastics overlying the Beech Creek may be 
assigned more correctly to the Mansfield formation, which caps 
the ridge immediately south of Ray's Cave. 

Ray's Cave has been formed almost entirely within the Beech 
Creek, and its walls excellently display the jointed nature of the 
formation. The cave may be explored with ease for a distance 
of approximately 1,300 feet from its entrance. 

Locality 35, N ewark section.-This section is in the SE¼NE ¼ 
sec. 15, T. 8 N., R. 4 W., approximately 1.5 miles west of the vil
lage of Newark and 180 feet east of a gravel road, in Greene 
County (pl. 2). The top of the Beech Creek limestone is 637 feet 
above sea level. 
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Stratigraphic section measured n ear New ark 

Pennsylvanian system: 
Pottsville series: 

Mansfield formation: 
6. Sandstone: Rust-gray, fine- and medium-grained, thin- and 

thick-bedded; slumped. A soil-covered interva l, a fe w inches 
thick, separates the Mansfield and Beech Creek formations . 
Top of the unit is soil cover ed 

Mississippian system: 
Chester series: 

Beech Creek limestone: 
5. Limestone: Light-gray, medium- and coarse-grained, crystal

line; locally granular owing to many small recrystallized 
crinoid stems; weathered surface light brown and drab 
gray. The lower 2.4-foot interval is coarse grained and 
strikingly crystalline. Beds range from 0.9 foot to 2.1 feet 
in thickness. Crinoid stems, five-eighths inch in diameter, 
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5.0 
Feet 

are abundant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.7 
4. Limestone: Light-gray, medium-grained, crystalline ; weath-

ered surface drab medium gray; massive; suboolitic in 
some intervals. Unit contains several thin somewhat un
dulatory shale partings. Large (two-thirds inch in di
ameter) crinoid stems are abundant . . . . . . . . . . . . . . . . . . . . 6.4 

3. Limeston e : Light-gray and light tan-gray, fine-grained, semi
crystalline to largely crystalline; weathered surface drab 
gray; massive. Cross bedding occurs 2.4 feet above the base 
but is not laterally continuous. Unit contains gastropods 
and fragmentary pentremites . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8 

2. Limestone : Predominantly light m edium-gray, somewhat 
buff, dense and very fine-grained, semicrystalline; isolated 
calcite cleavage faces as much as 3.0 millimeters in size ; 
weathered surface light drab gray. Upper 0.5-foot interval 
includes 2 thin (0.1- to 0.2-foot) beds of drab-gray soft shale 
that are separated by a 0.2-foot bed of light-gray very fine
grained semicrystalline limestone containing dark-gray ar
gillaceous laminae ; otherwise unit forms a single bed. 
Breaks with a conchoidal fracture. Unit rests conformably 
on the Elwren sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 

Total thickness of exposed Beech Creek limestone ...... 20 .8 
El wr en sandstone: 

1. Shale : Drab green-gray, fi ssile, thin-bedded, soft. Remainder 
of the unit is concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 

Total thickness of measured section . . . . . . . . . . . . . . . . . 26.3 

The elastic rocks overlying the Beech Creek in this section are 
assigned to the Mansfield formation because limestone of the 
Golconda formation was not observed in this vicinity. Field ob
servations indicate that the Beech Creek normally is much thicker 
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in this area than its thickness as recorded in this section. The 
uppermost few feet of the Beech Creek probably were removed at 
this locality during the pre-Pennsylvanian erosional interval. 

Locality 36, Freedom quarry section.-This exposure is in an 
abandoned quarry in the SE¼ NW¼ sec. 20, T. 9 N., R. 4 W., 
approximately 0.5 mile west of the village of Freedom and 210 
feet west of a road T, in Owen County. The top of the Beech 
Creek limestone is 611 feet above sea level. 

Stratigraphic sect ion rneasured near Freedorn 

Mississippian system : Feet 
Chester series: 

Cypress sandstone: 
7. Sandstone: Light-gray and light-brown, fine-grained, lami

nated ; beds less than 1.0 foot thick a nd average 0.4 foot. 
Top of unit is soil covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 

6. Shale: Light- and dark-gray, fissile, soft , thin-bedded, poorly 
exposed. Unit overlies the Beech Creek with apparent con
formity, although the contact is difficult of access and is 
exposed discontinuously . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6 

Total thickness of exposed Cypress sandstone . . . . . . . . . 9.6 
Beech Creek limestone: 

5. Limestone: Medium-gray and buff-brown, medium- and coarse
grained, crystalline; weathered surface drab gray and some
what brown. Beds range from 0.4 to 0.9 foot in thickness. 
Unit contains Archirnedes sp., solitary tetracorals, large 
(five-eighths inch in diameter) crinoid stems, and many 
small r ecrystallized crinoid stems that locally impart a 
granular appearance to the limestone . . . . . . . . . . . . . . . . . . . 2.6 

4. Limestone: Light-gray, somewhat tan, fine- and medium
grained, mainly crystalline; upper one-quarter of unit en
tirely medium grained, crystalline; weathered surface drab 
gray and drab gray brown; bed thickness is 1.5 to 2.2 feet . 
Unit includes three distinct limestone beds that are sepa
rated by thin somewhat undulatory drab-gray shale inter
vals. Large crinoid stems, as much as 0.75 inch in diameter, 
a r e common . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.8 

3. Limestone: Predominantly light-gray, f ine-grained, semi
crystalline; less commonly light-gray, somewhat tan, fine
and medium-grained, semicr ystalline to la rgely crystalline; 
weathered surface brown gray and light drab gray and lo
cally fluted. Beds range from 2.1 to 3.7 feet in thickness. 
Several shale intervals that are mildly undulatory, continu
ous, drab gray, and soft are present; each is less than 0.5 
inch thick. Large commonly recrystallized crinoid stems 
are abundant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.2 

2. Limestone: Medium-gray, very fine-grain ed, semicrystalline; 
and medium blue-gray, fin e- and medium-grained, largely 
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crystalline ; weathered surface of unit light gray and some-
what brownish; massive and indistinctly t h ick bedded. Uni t 
has r elatively few crinoid stems and oth er fo ssils. . . ..... 7.6 

1. Limestone : Shades of medium gray with a faint blue tin t, 
dense to fin e-gr ained, semicrystalline; weathered surface dull 
gr ay ; masses of cr ystalline calcite, as much a s 0.5 inch in 
s ize, uncommon. Unit includes 2 beds 2 feet thick that are 
separated by a 0.4-foot interval of calcar eous shale contain
ing lenticular masses of brown-gray medium-grained crys
talline limestone. Base of unit is concealed in quarry face, 
but t he Elwr en sandstone is exposed locally in the quarry 
floor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.4 

Total thickness of Beech Cr eek limestone . . . . . . . . . . . . . 32.6 

Total thickness of m easured section . . . . . . . . . . . . . . . . . . . 42.2 

The Freedom quarry displays the thickest section of Beech 
Creek limestone known in Indiana at this date. The elastic rocks 
above the Beech Creek are considered Cypress and not Mansfield 
because the sandstone commonly is laminated. 

Locality 37, Atkinsonville section.-This exposure is in the 
SW¼ NW¼ sec. 16, T. 11 N., R. 4 W., approximately 1.25 miles 
north of the village of Atkinsonville and 590 feet south of an old 
road, in Owen County (pl. 2). An indistinct trail leads southward 
from the road to the section. The top of the Beech Creek lime
stone is 717 feet above sea level. 

Stra tigraphic section m easured near A tki nsonvil le 

Mississippian system : 
Chester series: 

Beech Cr eek limestone : 
5. Limestone : Light-gray, commonly buff, ru st near the sur

face, fine-grained and fine- to m edium-gr ained, semicrys
talline; weather ed surface buff gray to medium gray. Beds 
range from 0.3 to 1.0 foot in thickness and average 0.8 foot. 
Fossils include brachiopods and crinoid stems that are 
somewhat more than 0.5 inch in diameter. Top of unit is 

F eet 

soil cover ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 
4. Limestone : Light medium-gray, dense and very fine-grained, 

semicrystalline; weathered surface shades of gray. Beds 
a ver age 0.5 foot in thickness. Unit contains scattered, ir
r egular masses of crys talline calci t e and small r ecrys tal-
lized crinoid stems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 

3. Limestone: Dark m edium-gray, somewhat bluish , fine- and 
medium-grained, semicrystalline and lar gely crystalline; 
commonly weathered buff brown or bu ff gray to a depth of 
1.0 inch . Beds ar e 0.1 to 0.6 foo t thick. Unit contains 
brachiopods a nd planispirall y coiled gastropods . . . . . . . . . . 2.3 
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2. Limestone : Light-gray and light t an-gray, very fine- to 
medium-grained, semicrystalline; lower 0.4-foot interval 
argillaceous; weathered surface drab gray to drab buff 
gray. Beds range from 0.1 to 0.7 foot in thickness and 
average 0.4 to 0.6 foot . Unit contains poorly preserved 
brachiopods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.2 

1. Limestone: Upper 1.0 foot light medium gray, very fine 
gra ined, and semicrystalline and contains isolated calcite 
cleavage faces; lower 1.1 feet light tan gray or gray brown, 
very fine grained, and semicrystalline and shows isolated 
cleavage faces as much as 3.0 millimeters in size. Brachio
pods are rare. Unit forms a single bed, the base of which 
is concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 

Total thickness of exposed Beech Creek limestone . . . . . . 15.1 

Some preliminary work has been carried out at this exposure 
with the view of quarrying the Beech Creek at this locality. Penn
sylvanian rocks, however, crop out considerably below the topo
graphic level of the Beech Creek within a quarter of a mile of this 
section. Because of the abrupt local relief on the pre-Pennsylvanian 
unconformity, the extent of the Beech Creek in this vicinity is both 
restricted and unpredictable; thus the attempt to develop a quarry 
here is unsound geologically. Further, a prohibitive amount of 
overburden would render quarrying operations difficult and ex
pensive. 

DESCRIPTION OF GLEN DEAN LIMESTONE 

Stratigraphic relationships.-The Glen Dean limestone is 
underlain conformably by the poorly exposed Hardinsburg sand
stone throughout the outcrop belt of the middle Chester group in 
southern Indiana. 

Heavy-bedded Tar Springs sandstone overlies the Glen Dean 
in eastern Perry County, southwestern and western Crawford 
County, and southwestern Orange County. In most places the 
base of the Tar Springs is 10 to 20 feet above the top of the mas
sive or thick-bedded limestone that forms the lower part of the 
Glen Dean formation. Interbedded limestone and shale commonly 
occupy the stratigraphic interval between the massive Glen Dean 
limestone and the Tar Springs. Thus a 20.1-foot stratigraphic in
terval consisting of interbedded limestone and shale lies between 
the thick-bedded Glen Dean and the Tar Springs sandstone in the 
Lutgring and Sons quarry, as described on page 98. In contrast, 
the thickness of the interbedded limestone and shale interval above 
the massive limestone may be reduced locally. Thus at Spruce Pine 
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Bluffs in the SE¼SW¼ sec. 20, T. 2 S., R. 1 W., 1.1 miles south
east of the village of Taswell, in Crawford County, a 2.6-foot 
covered interval separates the highest exposed Glen Dean and the 
base of a vertical cliff of Tar Springs sandstone. The 12.9-foot 
thickness of Glen Dean exposed at this locality is devoid of shale 
beds. Consequently, the interbedded limestone and shale interval 
cannot exceed 2.6 feet and may be absent. As described on page 
101, the Tar Springs rests directly on thick-bedded Glen Dean in 
the Gerkin quarry section, provided Patton (unpublished memo
randum report, July 11, 1947) is correct in assigning the over
lying elastics to the Tar Springs. 

Although the full thickness of the Glen Dean generally is ob
served in eastern Perry County, southwestern and western Craw
ford County, and southwestern Orange County, pre-Pennsylvanian 
erosion reduced the thickness of the formation in most of the more 
northerly areas. In west-central and northwestern Orange County 
and northeastern Dubois County the base of the Mansfield de
scends to the Glen Dean or Golconda. The Glen Dean commonly 
was removed prior to the deposition of Pennsylvanian sediments. 
Thus in the Hillham section, as described on page 100, a 34.5-foot 
thickness of Mansfield formation rests with observable uncon
formity upon 29.1 feet of thick-bedded Glen Dean limestone. South 
and somewhat west of this section, however, on the opposite val
ley slope of Davis Creek, sandstone of the Mansfield formation, 
containing minor siltstone intervals, crops out at the expectable 
level of the Glen Dean on, and adjacent to, a poor road that leads 
south from Indiana Highway 56. Therefore, pre-Pennsylvanian 
erosion removed a minimum of 29.1 feet of Glen Dean within half 
a mile of the Hillham section. 

Malott (1951, p. 243) stated that the Mansfield formation rests 
on the Glen Dean or Golconda as far north as the Orange County
Lawrence County line. This statement implies the degree of ex
pectable relief on the pre-Pennsylvanian unconformity. The writers 
have not observed a complete section of Glen Dean in Lawrence 
County and doubt that one exists, although the altitude is suffi
cient to accommodate the entire middle Chester group. 

The Glen Dean is found only locally in northern Martin County 
and southern Greene County, and complete sections of the forma
tion are rare in this area. In view of its northerly occurrence a 
remarkably thick section of Glen Dean limestone is well exposed 
in an abandoned quarry in the U. S. Naval Ammunition Depot in 
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the NE¼NE¼NW¼ sec. 25, T. 5 N., R. 4 W., in northern Martin 
County. Here the Glen Dean attains a thickness of 33.9 feet. 
The lower 19.5 feet of this section consists of light-gray medium
grained semicrystalline to largely crystalline limestone that is 
thick bedded and massive and contains large but poorly preserved 
specimens of the blastoid Pentremites Say; the remaining 14.4 feet 
includes interbedded gray medium-grained semicrystalline lime
stone and drab-gray argillaceous sandstone. The character of 
the upper 14.4 feet of this exposure strongly suggests the upper
most part of the Glen Dean. According to the writers' knowl
edge, this is the northernmost occurrence of the interbedded lime
stone and shale interval that commonly typifies the upper part of 
the formation. The presence of these upper Glen Dean beds in 
this region is most unusual because the Mansfield rests either on 
the lower part of the formation or on older Chester rocks in north
ern Martin County and southern Greene County. 

The most northerly known occurrence of the Glen Dean lime
stone is on the left bank of a small, unnamed stream in the 
NW¼NW¼SE¼ sec. 12, T. 6 N., R. 5 W., approximately 4.2 
miles southeast of the town of Bloomfield, in southern Greene 
County. The Glen Dean is represented at this locality by approxi
mately 7.0 feet of light medium-gray fine- to medium-grained 
crystalline limestone that is thick bedded and highly oolitic. The 
top of the formation is soil covered, but the Glen Dean apparently 
floors the creek. Approximately 1,000 feet downstream, gray 
highly carbonaceous Pennsylvanian shale crops out on the left 
bank about 2.0 feet above creek level. 

This discussion not only indicates the local relief on the pre
Pennsylvanian unconformity but also emphasizes that the thick
ness of the formation was reduced progressively by pre-Pennsyl
vanian erosion as the Glen Dean is traced to the northern part of 
its outcrop belt, where it is exposed discontinuously and un
predictably. 

Physical characteristics.-The Glen Dean limestone attains a 
thickness of 27 to 60 feet in southern Indiana. As previously stated 
on pages 15 and 91, however, pre-Pennsylvanian erosion substan
tially reduced the thickness of the formation in the more northerly 
part of its outcrop belt. 

The lower 20 to 40 feet of the Glen Dean is massive or thick
bedded limestone that commonly is quarried ; the remainder of the 
formation, consisting of interbedded limestone, argillaceous sand-
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stone, and shale, is undesirable overburden that is discarded in 
quarrying operations. 

The lower part of the Glen Dean is characteristically light- to 
medium-gray typically crystalline limestone that is commonly 
thick bedded or massive (pl. 6). Stylolites have been observed in 
this part of the Glen Dean, which also is commonly fossiliferous 
and oolitic. Where exposed in quarries, the massive appearance 
of this limestone assists in distinguishing it from the limestone in 
the Golconda formation. Further, shale and argillaceous lime
stone intervals are neither as numerous nor as thick in the Glen 
Dean as in the Golconda. The thickness of such intervals rarely 
exceeds 2.0 inches in the Glen Dean, but lithologically similar beds 
as much as 1.6 feet thick have been observed in the Golconda. The 
lack of chert in the Glen Dean, in contrast to the occurrence of 
chert in the Golconda, distinguishes the two formations in most 
exposures. Nevertheless, difficulty commonly arises in distin
guishing these formations where only poor exposures are available. 

The upper part of the Glen Dean formation commonly con
sists of medium- to dark-gray semicrystalline to crystalline lime
stone and argillaceous limestone that occurs in beds which (pl. 6) 
are at most places less than 5.0 feet thick and average about 2.0 
feet in thickness. These limestone beds locally are rich in bryo
zoans and small recrystallized crinoid columnals. Dark-gray thin
bedded shale and argillaceous sandstone, locally fossiliferous, 
separate stratigraphically adjacent limestone beds. Clastic rocks 
predominate over limestone in the upper part of the formation in 
most places. 

When physical criteria will not permit field identification of 
the Glen Dean, the stratigraphic interval between the Beech Creek 
and Glen Dean limestones is valuable in identifying this forma
tion. This interval commonly averages 120 to 140 feet in thick
ness where it is measured from the top of the Beech Creek to the 
top of the Glen Dean. Therefore, a poorly exposed limestone that 
is 135 stratigraphic feet above unquestioned Beech Creek found in 
the immediate vicinity can be identified as the Glen Dean with 
assurance. 

Faunal characteristics.-The Glen Dean fauna in Indiana, ex
cepting the genus Pentremites Say and its species, has not been 
studied systematically. Galloway (1953, oral communication) ad
vised that the following species of Pentremites had been found in 
the Glen Dean: 
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P. abruptus Ulrich, r 
P. angularis Lyon, r 
P. basilaris Hambach, r 
P. broadheadi H ambach , r 
P. cervinus Hall , r 
P. chester ensis Hambach , r 
P . cher ok eeus Troost, r 
P. elengans Lyon , c 
P . fohsi Ulrich , r 
P. girtyi Ulrich, c 
P. halli Galloway and Kaska, c 
P . maccalliei Schuchert, r 
P . nodosus Hambach, r 

P. obesus Lyon, r 
P. okawen sis Weller, c 
P . pat ei Ulrich, c 
P. princetonensis Ulrich , r 
P. pyramidatus Ulrich, c 
P . robustus Lyon, r 
P. serratus Hambach, r 
P. spicatus Ulrich, a 
P. spicatus porrectus Haas, c 
P. spinosus Hambach, r 
P . sulcatus (Roemer) , c 
P. symmetricus Hall, r 
P. tulipaformis H ambach , c 
P . welleri Ulrich, r 

(a-abundant, c-common, r-rare) 

Galloway emphasized that not all the above species are rest ricted 
to the Glen Dean and, further, that not all have been recorded 
from the Glen Dean of Indiana. Both Galloway and Malott (1925, 
p. 105) regarded P. spicatus as a guide fossil for this formation. 

Bryozoans occur commonly in the Glen Dean, particularly in 
the argillaceous limestone beds in the upper part of the formation. 
Malott (1925, p. 105) called attention to Prismopora serrulata 
Ulrich in the Glen Dean of Indiana and its value in the recognition 
of this formation. This species also is listed from the Glen Dean 
in Kentucky (Ulrich, 1917, p. 225; McFarlan, 1943, p. 90) and 
from Hardin County in southern Illinois (Weller and others, 1920, 
p. 196). The genus Archimedes Hall has numerous representa
tives in the Glen Dean. Ulrich (1917, p. 228) recognized 10 spe
cies and further commented (p. 225) that A. laxus Hall might be 
considered as an index fossil for the formation, although it occurs 
sparingly at other stratigraphic horizons. McFarlan (1943, p. 90) 
also included this species in a Glen Dean faunal list, and Weller 
and Sutton (1940, p. 835) commented that A. laxus and Prismo
pora serrulata are the most significant bryozoan species in the 
Glen Dean of the Eastern Interior Basin. A. laxus occurs in the 
Glen Dean of Indiana. McFarlan (1943, p. 91) regarded the 
bryozoan Cheilotrypa hispida Ulrich as very characteristic of the 
Glen Dean in Kentucky; Weller and Sutton (1940, p. 835) con
sidered that this species is confined almost exclusively to the Glen 
Dean throughout the Eastern Interior Basin. 

Wing plates of the crinoids Pterotocrinus acutus Weatherby 
and P. bifurcatus Weatherby were recognized in the Glen Dean of 
Kentucky by Ulrich (1917, p. 227) , Weller (1931, p. 263) , and 
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McFarlan (1943, p. 90). Weller and Butts considered these spe
cies to be confined to the Glen Dean. Weller and Sutton (1940, 
p. 835) remarked that these crinoids are widespread and confined 
largely to the Glen Dean in the Eastern Interior Basin. Malott 
(1925, p. 105) and the writers have observed similar wing plates 
in the Glen Dean in Indiana. 

Coryell and Rozanski (1942, p. 137-151) described a Glen Dean 
microfauna consisting of 2 species of Foraminifera and 32 species 
and 2 varieties of Ostracoda from Hardin County, in southern 
Illinois. 

The abundance of specimens of Pentremites, Bryozoa, and 
Crinoidea and the virtual absence of Mollusca probably are the 
most striking features of the Glen Dean fauna. Brachiopods are 
not especially diversified and many of the species are long ranged. 
A zaphrentid coral also occurs abundantly in the Glen Dean in 
Indiana. Trilobite remains are relatively scarce, as only several 
pygidia were found in two field seasons. The writers have the 
distinct impression that the Glen Dean fauna is more diversified 
than the faunas in other Chester limestones. Ulrich (1917, p. 226-
230) listed 162 species that had been identified in the Glen Dean 
in Kentucky. 

Since this manuscript was submitted for publication, a sys
tematic study of the Glen Dean fauna in Indiana has shown that 
the interbedded elast ic rocks and argillaceous limestone in the 
upper part of the Glen Dean contain a characteristic fauna which 
differs from the fauna in the thick-bedded and massive limestone 
in the lower part of the formation (Horowitz and Perry, 1956, 
p. 1707-1708). The lower part of the Glen Dean generally contains 
the brachiopods Linoproductus pileiformis (McChesney), Produc
tus cestriensis Worthen, Stenoscisma explanatum ( McChesney) , 
Torynifer setiger (Hall), Martinia contracta (Meek and Worthen), 
and Spirifer leidyi Norwood and Pratten. In contrast, the upper 
beds in the formation contain the brachiopods Cleiothyridina sub
lamellosa (Hall) , Composita subquadrata (Hall), Punctospirifer 
transversus (McChesney), Reticulariina spinosa (Norwood and 
Pratten), and Spirifer increbescens Hall. Trepostomatous and fis
tuliporoid bryozoans are more abundant in calcareous shale, but 
f enestellid bryozoans are abundant in limestone and calcareous 
shale. The bryozoan Tabulipora ramosa (Ulrich) is extremely 
abundant in argillaceous beds in the upper part of the Glen Dean. 
Pentremites are equally abundant in limestone and calcareous shale. 
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Conulariids, corals, trilobites, and gastropods are represented spar
ingly in both limestone and calcareous shale. 

Glen Dean guide fossils in Indiana are Pterotocrinus acutus 
Wetherby, P. spatulatus Wetherby, P. depressus Lyon and Casse
day, P. vannus Sutton, P. bifurcatus Wetherby, and Pentremites 
spicatus Ulrich. Prismopora serrulata Ulrich and Stenoscisma 
explanatum (McChesney), commonly observed elsewhere in middle 
and upper Chester rocks, are found sparingly in Indiana (Horo
witz and Perry, 1956, p. 1708). 

REPRESENTATIVE SECTIONS INCLUDING THE GLEN DEAN 
LIMESTONE 

Locality 38, Tobinsport section.-(From an unpublished memo
randum report by Dallas Fiandt, July 5, 1950.) This section is ex
posed in an abandoned quarry in the NE¼NE¼ sec. 33, T. 7 S., 
R. 2 W., approximately 1.0 mile northeast of the village of Tobins
port and immediately west of a poor road, in Perry County (pl. 2). 
The top of the Glen Dean limestone is 435 feet above sea level. 

Stratigraphic section measured near Tobinsport 

Mississippian system: Feet 
Chester series: 

Glen Dean limestone: 
5. Limestone : Light-gray to tan, very coarsely crystalline; 

fossiliferous. Unit is overlain by soil that contains sand
stone and limestone blocks, the latter showing many speci
mens of Archimedes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2 

4. Limestone: Mottled reddish-brown to gray, moderately 
coarsely crystalline; fossiliferous . . . . . . . . . . . . . . . . . . . . . . . 8 .8 

3. Limestone: Dark-tan, dense to finely crystalline; semioolitic 1.8 
2. Limestone: White, dense, oolitic . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 
1. Limestone: Mottled-gray to tan, crystalline . . . . . . . . . . . . . . . 5.4 

Total thickness of exposed Glen Dean limestone. . . . . . . . 19.4 

The Tobinsport section is the southernmost Glen Dean section 
described in this report. The bluffs northeast of this exposure 
were formed in the Glen Dean and Tar Springs formations. 

Locality 39, Derby section.-(From an unpublished memoran
dum report by Carroll N. Roberts, July 26, 1948.) This section is 
exposed in the abandoned (since August 1952) Virgil Scheeler 
quarry, which is in the SE¼SW¼ sec. 32, T. 5 S., R. 1 W., ap
proximately 0.9 mile west of the village of Derby and 400 feet 
northwest of a road T, in Perry County (pl. 2). The top of the 
Glen Dean limestone is 474 feet above sea level. 
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Stratigraphic section measured near Derby 
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Mississippian system: Feet 
Chester series: 

Glen Dean limestone: 
10. Limestor:e: Highly siliceous, coarse-grained; cross bedded. 

Top of unit is soil covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
9. Shale : Brown, silty; contains interbeds of gray-blue siliceous 

limestone and brown sandstone . . . . . . . . . . . . . . . . . . . . . . . . . 2.6 
8. Shale: Blue-brown, locally siliceous . . . . . . . . . . . . . . . . . . . . . . . 7.4 
7. Limestone : Brown to gray, coarse, detrital, fossiliferous; 

locally siliceous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 7 
6. Shale: Dark-gray and blue-gray, calcareous . . . . . . . . . . . . . . . 2.0 
5. Limestone: Tan, coarse-grained; oolitic, fossiliferous, brittle, 

iron-stained, carbonaceous. Grades upward into blue-gray 
fine-grained limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 

4. Limestone: Light-gray, medium-grained, crystalline; hard, 
oolitic, fossiliferous. Contains pebbles . . . . . . . . . . . . . . . . . . 1.4 

3. Limestone: Tan, coarse-grained, crystalline. Unit is oolitic 
banded and contains pebbles . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.9 

2. Limestone: Brown, medium- to coarse-grained, crystalline. 
Unit is dolomitic and hard and contains small pebbles. . . . 4.2 

1. Limestone: Blue-gray, coarse-grained, crystalline; thick
bedded, detrital, stylolitic, hard, somewhat dolomitic. Unit 
contains abundant small pebbles and forms the floor of 
the quarry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.3 

Total thickness of exposed Glen Dean limestone. . . . . . . . . 40.0 

A drill hole penetrated an additional 1.0 foot of blue-gray lime
stone and then entered shale (probably Hardinsburg). 

Locality 40, Leopold section.-(From an unpublished memoran
dum report by Carroll N. Roberts, July 27, 1948.) This section is 
exposed in a quarry operated by Mr. Albert James in the 
SE¼SW¼ sec. 6, T. 5 S., R. 1 W., approximately 1.5 miles east of 
the village of Leopold, in Perry County (pl. 2). The top of the 
Glen Dean limestone is 466 feet above sea level. 

Stratigraphic section measured near Leopold 

Mississippian system: Feet 
Chester series: 

Glen Dean limestone : 
8. Shale: Gray and brown; siltstone lacking. Top of unit is 

soil covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 
7. Limestone: Blue-gray, coarse-grained; highly siliceous. 

Weathered surface is yellow and arenaceous . . . . . . . . . . . . . 6.8 
6. Sandstone: Yellow, calcareous .... ...... .... ...... .. .... . . 1.0 
5. Shale: Blue and brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.7 
4. Limestone: Blue-gray, coarse-grained; fossiliferous. Unit is 

arenaceous and contains interbedded blue shale . . . . . . . . . . 5.2 
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3. Limestone: Blue-gray and brown; hard, fossiliferous. . . . . . 2.6 
2. Limestone : Tan to light-gray, coarse-grained, crystalline; 

weathered surface yellow; pebbly, semioolitic. Grades up
ward to tan and light-gray even-grained highly oolitic 
fossiliferous limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.3 

1. Limestone: Blue-gray and brown, iron-stained, coarse-grained, 
crystalline; thick-bedded; pebbly, fossiliferous, hard, prob-
ably dolomitic. Base of unit forms floor of quarry . . . . . . . . 14.5 

Total thickness of exposed Glen Dean limestone . . . . . . . . 47.1 

According to Mr. James, a drill hole near the quarry penetrated 
1.7 feet of limestone before sandstone (probably Hardinsburg) 
was encountered. 

Locality 41, Branchville section.-(From an unpublished memo
randum report by John B. Patton, July 23, 1947.) This section is 
exposed in the abandoned Lutgring and Sons quarry which is in 
the NW¼SW¼ sec. 18, T. 4 S., R. 1 W., approximately 0.6 mile 
east of the village of Branchville and 700 feet north of the road 
leading to Oriole, in Perry County (pl. 2). The top of the Glen 
Dean limestone is 508 feet above sea level. 

Stratigraphic section measured near Branchville 

Mississippian system: Feet 
Chester series: 

Tar Springs sandstone: 
12. Sandstone: Massive, medium-grained; weathered red tan. 

Top of unit is soil covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.4 
Glen Dean limestone : 

11. Limestone: Blue, coarsely crystalline. A 16.6-foot covered in
terval separates this unit from the Tar Springs sandstone.. 1.9 

10. Shale: Gray, thin-bedded, arenaceous. An 8.2-foot covered in
terval separates this unit from the highest exposed limestone 2.9 

9. Sandstone: Medium-grained, porous; weathered red brown; 
possibly an arenaceous limestone on fresh exposures. . . . . . 0.4 

8. Shale: Hard, calcareous; contains erratic lenticular beds of 
blue-gray crystalline limestone . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 

7. Shale: Blue-gray, very fossiliferous; includes erratic lenticu-
lar limestone bodies as much as 1.3 feet thick . . . . . . . . . . . . 12.9 

6. Limestone: Brown, coarsely crystalline, with streaks of dense 
blue-gray limestone. The upper 1.2 feet of this unit is 
weathered to brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 

5. Limestone: White to tan, coarsely crystalline; fossiliferous . . 3.2 
4. Limestone: Brown to gray, crystalline; fossiliferous. . . . ... 3.9 
3. Limestone: Dark-gray, crystalline. Unit contains brown cal-

cite crystals and is fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 
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2. Limestone: Brown, coarsely crystalline; massive. Unit is fos
siliferous at top and grades into gray moderately crystal-
line limestone at base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.9 

Total thickness of Glen Dean exposed in quarry face. . . . 23.9 
Total thickness of exposed Glen Dean limestone. . . . . . . . 44.0 

Hardinsburg sandstone: 
1. Shale: Black, brittle; contains sandstone laminae. Base of 

unit is soil covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 81.2 

Excellent exposures of massive, cliff-forming Tar Springs 
sandstones are found on hill summits in the immediate vicinity of 
this section. 

Locality 42, Mulzer Brothers quarry section.-(From an un
published memorandum report by John B. Patton, June 30, 1948.) 
This section is exposed in the active Mulzer Brothers quarry in the 
SW¼NE¼ sec. 10, T. 2 S., R. 2 W., approximately 2.1 miles north 
of the junction of Indiana Highways 145 and 64 and 1,500 feet 
east of Indiana Highway 145, in Crawford County (pl. 2). The 
top of the Glen Dean limestone is 619 feet above sea level. 

Stratigraphic section measured at Mulzer Brothers quarry 

Mississippian system: 
Chester series: 

Glen Dean limestone: 
5. Shale: Dark-gray to black, soft, fissile, unfossiliferous, sus

ceptible to rapid weathering. Unit includes several beds, 
commonly less than 1.0 foot thick, of dark-gray argillaceous 
pyritiferous bryozoan-bearing limestone. Top of unit is soil 

Feet 

covered ... . ..... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.8 
4. Limestone: White, crystalline. Unit is massive and fos

siliferous and grades into dark gray in the upper 0.6 foot .. 5.9 
3. Limestone: Tan, crystalline; massive, fossiliferous . . . . . . . . 9.5 
2. Limestone: Gray and buff, coarsely crystalline; banded, 

crinoidal, fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 .9 
1. Limestone: Gray and buff, coarsely crystalline; banded, 

crinoidal, fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. 7 

Total thickness of exposed Glen Dean limestone . . . . . . . . 52.8 

Since Patton examined this quarry in 1948, a considerably 
greater thickness of black shale and interbedded argillaceous lime
stone has been exposed as a result of more recent quarrying opera
tions. Patton's report therefore has been slightly modified. Ac-
cording to the quarry operators, Messrs. Arnold, Edgar, and Rol-
and Mulzer, of Tell City, Ind., a 4.5-foot thickness of shaly lime-



100 MERAMEC-CHESTER AND INTRA-CHESTE R BOUNDARIES 

stone underlies the lowest unit in this section. Additional informa
tion concerning this quarry is given in Field Conference Guide
book No. 9 (Indiana Geological Survey, 1957, p. 26-28). 

Locality 43, Hillham section.-(From an unpublished memo
randum report by Dallas Fiandt, July 12, 1950.) This section is 
exposed in an abandoned quarry in the NE¼SW¼ sec. 22, T. 1 N., 
R. 3 W., approximately 1.85 miles southwest of the village of Hill
ham and 310 feet northwest of Indiana Highway 56, in Dubois 
County (pl. 2). The top of the Glen Dean limestone is 553 feet 
above sea level. 

Stratigraphic section measured n ear Hillham 

Pennsylvanian system : 
Pottsville series: 

Mansfield formation: 
8. Sandstone: Rust-gray, medium-grained , hard. Beds range 

from 0.2 to 0.7 foot in thickness. The top of this not easily 
accessible unit is soil covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.5 

7. Shale: Drab-gray to dark-gray, thin-bedded; not easily acces-
sible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.0 

Total thickness of exposed Mansfield formation . . . . . . . . 34.5 
Mississippian system : F eet 

Chester series: 
Glen Dean limestone : 

6. Limestone: Blue-gray, dense and finely crystalline ; hard . . . . 9.4 
5. Limestone: Mottled-tan to blue-gray, highly weathered; very 

fossiliferous, dolomitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 
4. Limestone: White, fragmental, oolitic . . . . . . . . . . . . . . . . . . . . . 3.0 
3. Limestone: Gray, granular ; massive, semioolitic . . . . . . . . . . 4.3 
2. Limestone : Mottled-gray and tan, coarsely crystalilne; mas-

sive, semioolitic, fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.2 
1. Limestone: White, fragmental; massive, oolitic, crossbedded. 

Base of unit is concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.6 

Total thickness of exposed Glen Dean limestone . . . . . . . . 29.1 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . . 63.6 

Hill summits in the vicinity of this section invariably are 
capped by the Mansfield formation. 

Locality 44, Gerkin quarry section.-(From an unpublished 
memorandum report by John B. Patton, July 12, 1947.) This sec
tion is exposed in the abandoned Gerkin quarry in the NW¼SW¼ 
sec. 12, T. 3 N., R. 4 W., approximately 2.9 miles northwest of the 
town of Shoals and 630 feet west of Indiana Highway 450 (from 
which the quarry is visible), in Martin County (pl. 2). This 
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quarry formerly was operated by Mr. Harry Gerkin, Loogootee, 
Ind. The top of the Glen Dean limestone is 521 feet above sea level. 

St ratigraphic section measured near Shoals 

Mississippian system: Feet 
Chester series : 

Tar Springs sandstone: 
4. Shale: Drab-gray, thin-bedded. Unit has arenaceous inter-

vals. Top of unit is soil cover ed . . . . . . . . . . . . . . . . . . . . . . . . . . 12.0 
Glen Dean limestone: 

3. Limestone: Gray-brown, crystalline. Unit consists of 2 beds; 
the upper is 5.3 feet thick, and the lower, 3.4 feet thick... . 8.7 

2. Limestone: Gray to brown-gray, dense to finely crystalline. 
Unit includes an upper 5.8-foot bed and a lower 3.7-foot bed. 
A few erratic 1.0-inch thick lenses of white fossiliferous 
chert have been formed a long minor bedding planes in this 
unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5 

1. Limestone: Gray, dense to moderately crystalline. Unit con
sists of 2 beds; the upper is 1.6 feet thick, and the lower, 
3.0 feet thick. Base of unit merges into quarry floor . .. . . . 4.6 

Total thickness of exposed Glen Dean limestone . ... .. .. 22.8 

Total thickness of measured section . . . . . . . . . . . . . . . . . . . 34.8 

Patton estimated that the quarry floor consists of a 4.0-foot 
bed whose upper lithology is similar to unit 1. On the basis of 
this estimate the Glen Dean limestone approximates a thickness 
of 26.8 feet at this locality. Patton assigned the elastic rocks above 
the Glen Dean to the Tar Springs sandstone. Malott (1951, p. 
243) wrote: "No Tar Springs sandstone is known to occur north 
of Shoals in Martin County." The writers cannot offer evidence 
to establish the identity of these elastics with certainty, but they 
believe that these elastics are Mansfield because interbedded dark 
shales and argillaceous limestones, commonly noted above the mas
sive limestone part of the Glen Dean, do not occur in this section. 

STRUCTURE 

The upper surface of the Ste. Genevieve and Beech Creek lime
stones has been contoured throughout the areal extent of these 
formations in Indiana (pl. 2). A 50-foot contour interval was se
lected to conform with the number and accuracy of field observa
tions. The top of the Glen Dean limestone was not contoured be
cause the upper part of the formation in most places consists of 
interbedded limestone and elastic rocks which may be largely 
covered in natural exposures; thus, difficulty is experienced in 
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recognizing the upper boundary of the formation with strati
graphic consistency. The writers believe, however, that contour
ing the top of the Glen Dean or other Chester limestones would 
reveal subdued structural anomalies similar to those that charac
terize the Ste. Genevieve and Beech Creek limestones throughout 
their outcrop areas. 

The Ste. Genevieve and Beech Creek limestones have a regional 
strike that averages N. 25° W., and their regional southwesterly 
dip commonly ranges between 25 and 40 feet per mile. Well
defined local basins and more rarely occurring domes are super
imposed on the regional structure. Contouring the upper surface 
of the Ste. Genevieve and Beech Creek limestones also reveals well
defined structural noses that may persist through several sections 
and that in most places have a gentle southwesterly plunge. The 
upper surface of the Beech Creek shows a good example of such a 
nose in the northern part of Martin County. The Beech Creek 
limestone also shows an equally persistent, somewhat broader nose, 
on which a local basin is superimposed, in northern Greene County. 
Troughs that have a gentle southwesterly plunge flank most of 
these structural noses. 

In general, subdued structural anomalies that are developed on 
the Meramec-Chester boundary are not reflected on the upper sur
face of the Beech Creek limestone. This lack of structural con
cordance is attributed largely to local variations in thickness of 
the elastic formations in the lower Chester group. 

A large syncline is on the upper surface of the Ste. Genevieve 
limestone in Harrison and Crawford Counties and southwestern 
Washington County. A westward-trending and westward-plunging 
nose that begins 1.5 miles south of the town of Corydon, Harrison 
County, and that pinches out approximately 2 miles east of the 
Blue River bisects this large syncline. Some flattening of dip and 
minor flexures accompany this prominent structure, which, be
cause of its excellent development in Harrison County, is called the 
Harrison County syncline. 

The northern extremity of the Harrison County syncline is 
marked by irregularities and much flattening of the dip in south
eastern Orange County. As the strike of the Meramec-Chester 
boundary changes from west to northwest in this county, north of 
the northern limit of the Harrison County syncline, additional 
structural irregularities occur. These structural anomalies are 
associated with a small dome (pl. 2) that is several square miles 
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in area and that is south of the town of Paoli, in Orange County. 
This structural dome also could have been interpreted as a broad 
nose or shelf, as field evidence for closure is not conclusive. 

The upper surface of the Ste. Genevieve limestone reveals a 
slight nose that trends westward-southwestward from the town of 
Mitchell, Lawrence County; a nearly parallel anomaly is approxi
mately 4 miles northwest of this structure. Another nose, which 
is a part of the series of flexures noted above, is found along the 
East Fork of White River. North of the East Fork of White 
River, the strike of the Meramec-Chester boundary continues 
northward to about 8 miles northwest of the city of Bloomington, 
Monroe County. A long, flat-topped nose that has an unusually 
straight strike lies southwest of Bloomington. 

As previously stated (p. 14-15), stratigraphic control on the 
Meramec-Chester contact is sparse north of the Illinoian glacial 
boundary (fig. 1). Because of this paucity of control, the struc
tural contours in this area should be regarded only as generalized 
approximations. Probably the structural relief on the Meramec
Chester boundary in this area is comparable to that in other re
gions. In all probability, accurate contours drawn with the aid 
of sufficient control would show a more highly irregular upper 
Ste. Genevieve surface in Owen and Putnam Counties than else
where because of the development of an uneven pre-Pennsylvanian 
erosional surface. 

The upper surface of the Beech Creek limestone reveals well
defined local basins that occur more commonly than domes. In 
Crawford County this formation exhibits a very local basin that 
is centered about 2.0 miles northwest of the village of Leaven
worth and a somewhat larger basin whose center lies about 3.5 
miles southeast of the village of English. The contour interval 
used does not indicate any basins that are developed on the Beech 
Creek in Orange County. A small local basin that was revealed 
by contouring the upper surface of the Beech Creek occurs near 
the east margin of Martin County and is centered in sec. 25, T. 4 
N., R. 3 W. A small basin is confined largely to sec. 29, T. 8 N., 
R. 3 W., in northern Greene County, and a somewhat larger north
south elongated basin occurs in northern Greene County and 
southern Owen County; the latter two basins have been formed 
on the upper surface of the Beech Creek limestone. 

Contouring the upper surface of the Ste. Genevieve and Beech 
Creek limestones also reveals: (1) steepenings of the regional dip 
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that result in local monoclinal structures and (2) local areas in 
which the regional dip conspicuously decreases so that a relatively 
flat, plateaulike surface results. 

ECONOMIC GEOLOGY 

ECONOMIC SIGNIFICANCE OF THE STE. GENEVIEVE LIMESTONE 

Crushed stone.-All limestones of the Meramec series are quar
ried in Indiana to make crushed stone (Patton, 1949, p. 7-8) for 
use as agricultural limestone, road metal, construction aggre
gate, fill, and riprap. Most of the Ste. Genevieve limestone is 
admirably suited for these purposes. Many active and abandoned 
quarries are present throughout the Indiana outcrop area of the 
Ste. Genevieve limestone, and new quarries can be opened in most 
parts of the belt. Some of the oolitic limestone in the Ste. Gene
vieve limestone is too soft and friable for some construction uses. 

The Ste. Genevieve limestone is probably Indiana's best source 
of calcium oxide for any purpose. Cement and high-calcium lime
stone constitute the products at the present time. Beds of high
calcium limestone for use in the raw state for manufacturing high
calcium lime are present at many places throughout the Ste. 
Genevieve limestone outcrop belt but have not been utilized fully. 
Proximity of the shales and siltstone of the Borden group enhances 
the value of this limestone as raw material for cement manufac
ture. The fact that the Ste. Genevieve limestone is hard and thus 
much of it is difficult to grind fine is a disadvantage. 

Building stone.-White to light-gray lithographic thin-bedded 
limestone of the Levias member has been used as a building stone. 
Several old buildings in Spencer, Ind., were constructed of this 
stone. Recently, Levias limestone was used in Indianapolis for 
facing an addition to a church that was originally constructed of 
this stone. 

This limestone of the Levias member was used originally for 
building stone because it occurs in thin beds that could be quar
ried and broken into easily handled sizes by primitive methods. 
The stone is rather hard, and therefore it cannot compete with 
softer, more easily milled Salem limestone in Indiana; the fact that 
Levias limestone is not massively bedded would eliminate its use 
for many purposes. The Levias limestone probably will continue 
to be used occasionally, however, in special construction work in 
which architectural considerations are more important than eco
nomic demands. 
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ECONOMIC SIGNIFICANCE OF CHESTER ROCKS 

Quarrying operations have been undertaken in practically all 
Chester limestones, but many of the small quarries have been 
abandoned. Quarries in the Chester limestones of Indiana have 
produced chiefly agricultural lime and crushed stone. 

Both the Paoli and Beaver Bend limestones have been quarried 
for crushed stone and agricultural lime. The Paoli limestone is 
quarried commonly with the Ste. Genevieve limestone, and some 
quarries, none now active, have been entirely within the Paoli lime
stone. Similarly a few small roadside quarries have been opened 
in the Beaver Bend limestone to supply crushed stone for local road 
construction and maintenance; in most areas, however, it is not 
thick enough to be an economic quarry stone. If the Beaver Bend 
limestone is encountered as overburden, it is crushed with the 
rest of the stone in small operations but is discarded in large 
operations. 

The Aux Vases formation, if present, is quarried with adjacent 
stone. This is not true in the rare place where it is thick or nearly 
all sandstone. If the Aux Vases formation is represented by thin 
noncalcareous shale, it also may be quarried because it will dis
integrate and pass off in the fines and will not contaminate the 
high-grade aggregate usually made from the stone above and be
low it. However, such material does reduce the quality of agri
cultural limestone. 

During the summer of 1952 representative sections of the 
Sample, Cypress, and Tar Springs sandstones were sampled to de
termine their suitability for use as high-silica sand. The Tar 
Springs, on the basis of four sampled sections in Perry and Craw
ford Counties, is too f erruginous to meet high-silica sand require
ments. The Sample also is too ferruginous for use as a high
silica sand. Locally, the Cypress is sufficiently pure for use as a 
high-silica sand, but most of it fails to conform to textural specifi
cations because of its fineness (Murray, 1953, oral communica
tion). Four of the 14 Cypress exposures sampled did, however, 
meet high-silica sand requirements. The locations of these pub
lished sections (Murray and Patton, 1953, p. 17-20) are: Upper 
Sulphur Creek section in the SW¼SW¼ sec. 5, T. 1 N., R. 1 W.; 
Painter Creek section in the NE¼NE¼ sec. 15, T. 1 S., R. 2 W.; 
English section in the SE¼SW¼ sec. 19, T. 2 S., R. 1 E.; and the 
Dog Creek section in the NE¼NE ¼ sec. 6, T. 2 S., R. 1 E. Other 
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Chester sandstones probably do not approach the requisite stand
ards for high-silica sands. 

Springs commonly emerge from the base of the Beech Creek, 
particularly in areas where the upper part of the Elwren is a com
pact shale. Because of the well-developed jointing in the Beech 
Creek, springs are associated more commonly with this formation 
than with other Chester limestones. The springs afford a con
venient water supply for many people living in rural Indiana and 
thereby materially contribute to their welfare. 
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Bryantsville breccia 0-12 ft. 

; 0 

UNNAMED 

Levias member 25-60 ft. I I 

Ste. Genevieve ls. 70-170 ft.0 

· · · Rosiclare member 1-40 ft. 
o 

Fredonia member 30-110 ft.
1
• 
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I I I 
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I I I 

Lost River chert 1- 6 ft . 
I I I 
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L ight-gray lithographic to medium-grained crystalline oolitic limestone 
in thin to mass ive beds. Bryant svill e marker bed is dark-gray brecci
ated cherty limestone that weathers to rubble . 

Gray fine- to medium-grained crystalline ool i tic limestone; locally 
argillaceous, arenaceous, or conglomeratic. In places contains shale 
and sandstone beds. 

Gray thin-bedded very fine- to coarse-grained cry stalline limestone; 
locally contains beds of oolite. Lost River chert is blue gray and 
weathers to rough pitted surfaces . 

STRATIGRAPHIC COLUMN SHOWING LATE MERAMEC, CHESTER, 

AND EARLY PENNSYLVANIAN ROCKS IN INDIANA 






