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Introduction 
Since the early 1950's the Geologic Names 
Committee of the Indiana Geological Survey 
has maintained charts showing the more 
important rock- and time-stratigraphic names 
that have been used in Indiana. These charts 
further show the current classification that is 
recommended for general use by Survey 
employees and many other persons who use 
and contribute to the geologic knowledge of 
the state. These charts also show many , but 
not all, obsolete, colloquial, trade, and 
synonymous terms along with some common
ly used bionomenclatural terms. They were 
first published in 1970, together with 
essential descriptive and correlative informa
tion for each current rock-unit name, in 
Indiana Geological Survey Bulletin 43, "Com
pendium of Rock-Unit Stratigraphy in Indi
ana" (Shaver and others, 1970). 

The unification and stabilization of an 
ever-changing stratigraphic nomenclature 
should enhance the production, understand
ing, and dissemination of geologic knowledge. 

The 197 0 compendium was successful, one 
evidence being the need to reprint it twice 
during the ensuing years. But the very kind of 
investigation it was meant to foster has also 
made much of that compendium obsolete. 
Three kinds of geologic programs in particular 
have ensured this result. One program consists 
of a great many subsurface stratigraphic 
investigations that have been carried on 
during the past two decades, not only by 
Survey employees but also by Indiana 
University faculty members and graduate 
students and by still other geologists repre
senting both academic and industrial interests. 

Basic surface stratigraphic investigations have 
continued, of course, but the most striking 
phenomenon has been the nearly wholesale 
classificatory rev1s10ns of some of the 
Paleozoic systems of Indiana rocks. These 
revisions have resulted from deliberately 
intensified studies of extensive subsurface 
rock sequences that had been virtually 
ignored. Long-accumulating drilling records 
were necessary, of course, to foster these 
studies. 

Another program that has led to revision of 
the first compendium has been the modern 
state-mapping program. Although the first 
phase that concentrated on the production of 
eight 1 ° X 2° Regional Geologic Maps (scale 
1:250,000 and covering Indiana and adjacent 
parts of bordering states) was completed in 
the early 1970's, the work of this phase had 
already made parts of the 1970 compendium 
(mostly a middle 1960's effort) obsolete. 
Further, new investigations, both field and 
subsurface, for the second state-mapping 
phase (single-sheet maps for both bedrock and 
Quaternary deposits; scale 1 : 500,000) have 
contributed to the same result . 

A third program that suggests the need for 
a revised compendium has been the project 
called "Correlation of Stratigraphic Units of 
North America" (COSUNA). Managed by the 
American Association of Petroleum Geolo
gists, funded by the U.S. Geological Survey 
and also by private and industrial donations, 
and supported by hundreds of contributing 
geologists and scores of their government, 
academic, and industrial organizations, this 
project resulted in publication beginning in 
1983 of 20 regional correlation charts, 
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2 COMPENDIUM OF PALEOZOIC ROCK-UNIT STRATIGRAPHY IN INDIANA 

including the midwestern chart (Shaver and 
others, 1985). These charts cover the whole 
of the United States and show the complete 
stratigraphic record, Precambrian to Holocene 
and surface and subsurface. Two chronostrati
graphic scales, one global and one North 
American, provide a single framework for the 
expression of the stratigraphic condition of all 
U.S. regions. General acceptance of this 
scheme of chronostratigraphic classification 
should result in further enhancement of 
stratigraphic knowledge and its use. 

The global scheme appearing on the 
COSUNA charts is ambiguous in part, 
however, because a nondefinitive "Series/ 
Stages" heads the column showing the 
time-rock units that are subdivisions of a 
system. For example, the rank generally 
assigned by geologists the world over to 
"Lower Silurian" and "Upper Silurian" is that 
of a series, but this rank is also generally 
applied to the geographically derived subdivi
sions of the Silurian System: Llandoverian 
Series, Wenlockian Series, etc. The Geologic 
Names Committee does not actively recom
mend use of such a dual system, but we think 
it is important to collate the different 
standard systems and so have shown two 
kinds of globally used series on plate 2, 
believing that neither subsystem nor stage is 
the most common rank assigned to the names 
shown in the global column. 

The revised compendium, therefore, uses 
the COSUNA system as shown on the left side 
of plate 2A-E. Only for a small part of the 
Carboniferous hierarchy do these charts 
depart from the COSUNA plan. Specifically, 
the CO SUN A scheme, if generally accepted, 
will bring about changes in North American 
expression when such spatial and time terms 
as "Lower," "Middle," "Upper," "Early," 
and "Late" are used as parts of formal time 
and time-rock terms. For example, although 
"Middle Devonian" would mean what it 
previously did in Indiana and in North 
America generally, "Upper Ordovician" no 
longer would be synonymous with "Cincin
natian," and a "Middle Silurian Series" would 
no longer exist. The same terms, however, 
could be used as parts of indefinite 
expressions, applied to provincial circum
stances, for example, but without capitaliza
tion. 

Organization and Scope 
Unlike the original compendium, the present 
revision treats only of Paleozoic rock units. 
Classification of Quaternary rock units has 
been in a state of flux, and a number of 
ongoing (at the time of this writing) glacial 
stratigraphic studies in Indiana, including 
production of a new Quaternary map of 
Indiana, suggest that a Quaternary supple
ment to the revised compendium would have 
greater value if produced at a later time when 
greater stability in Quaternary nomenclature 
has been achieved. 

The main body of the revised compendium, 
headed "Rock-Unit Names," is arranged 
alphabetically and consists of historical, 
bibliographic, descriptive, and correlative 
information for each of the Paleozoic 
rock-unit names that the Geologic Names 
Committee has approved as of March 31, 
1985, for general Indiana use in Indiana 
Geological Survey-sponsored publications. 
For some of the names treated here in 
primary fashion, the compendium represents 
the first Survey use of preexisting names, or it 
serves to make slight classificatory changes, 
for example, changes in surnames whether a 
rank or a lithologic change. The compendium 
also establishes some new reference sections. 

Names not recommended by the Geologic 
Names Committee for general use in Indiana 
are not treated in primary fashion, but they 
are listed in the alphabetically arranged index 
and shown on plate 2. Bionomenclatural 
terms are treated in the same manner, but 
plate 2A and B includes special columns for 
some of the most important Carboniferous 
biozones for regional and interregional corre
lation of Indiana rocks. The key to inclusion 
of these two groups of terms is their use by 
authors in the text, but some fossils named in 
the text do not appear in the bionomencla
ture columns of plate 2 because the authors' 
notations are only in the sense of lithologic 
character. The listing here, therefore, is not 
exhaustive for Indiana. Nor are time and 
time-rock terms given primary treatment, but 
as already noted the terms recommended for 
general use are shown on plate 2. 

The general locations of type sections, 
localities, and areas for rock units named for 
Indiana places are shown on plate 1. Exact 
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locations, however, are stated only in the text 
for some, but not all, names. 

The compendium is not intended as a 
direct statement of stratigraphic policy, 
although the Indiana Geological Survey has 
adopted most of the principal provisions of 
the North American Stratigraphic Code 
(North American Commission on Strati
graphic Nomenclature, 1983). 

Because they have much first-hand experi
ence, authors of the compendium were 
encouraged to be somewhat authoritative 
rather than merely compilatory in their 
presentation, so that primary authorship of 
each article is indicated by initials. An 
example of correct bibliographic citation of a 
single compendium article follows : Rexroad, 
C. B., 1986, Brassfield Limestone, in Shaver, 
R. H., and others, Compendium of Paleozoic 
rock-unit stratigraphy in Indiana A 
revision: Indiana Geol. Survey Bull. 59, p. 
20-21. 

Many modem reports provide detail on 
individual Indiana rock units that the 
compendium does not; they are cited in the 
appropriate articles. Several modern sum
mary-type reports and maps complement the 
compendium by provision of similar informa
tion ranging in scope from that of individual 
units to groups or larger sequences of units. 
They include: For surficial distribution-the 
eight sheets in the 1 ° X 2° Regional Geologic 
Maps series and the single-sheet 1: 500,000-
scale "Bedrock Geologic Map of Indiana" 
(Gray, Ault, and Keller, in preparation); for 
overall distribution (including subsurface), 
major lithology, thickness, and regional to 
interregional correlation-Shaver and others, 
1985; for regional to interregional thickness, 
correlation, and paleoenvironments of lower 
through middle Paleozoic units-Droste and 
Shaver, 1983; for thickness and distribution 
maps of major groups of Indiana rocks
Rupp, in preparation; and for relationships 
with physiographic provinces-Malott, 1922. 
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Southwest State University, Marshall, Minn.; 
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We remain very much aware of the work of 
many pioneers in Indiana stratigraphy, some 
of whom are listed in the first compendium, 
and the revised compendium is rededicated to 
them and is built from the foundation that 
they provided. Much of that foundation was 
summarized by Edgar R. Cumings (1922) in 
his "Nomenclature and Description of the 
Geological Formations of Indiana." The 
"Handbook of Indiana Geology" (Logan and 
others, 1922), in which Cumings's summary is 
published, is still one of the most frequently 
cited publications on Indiana geology. Much 
information in Cumings's chapter, particularly 
paleontologic , historical, and bibliographic, is 
not repeated in the revised compendium, 
which, therefore, forms a supplement to the 
"Handbook of Indiana Geology" is some 
respects. 
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Rock-Unit Names 

Alum Cave Limestone Member, AMB & CEW 
Dugger Formation, 
Pennsylvanian System 

Type section and use of name: The name 
Alum Cave was first used by Logan (1930, p. 
168) in a columnar section for an indefinite 
interval of rock above the Springfield Coal 
Member in Sullivan County, Ind. Logan's 
term was modified to "Alum Cave Lime
stone" by Wanless (1939, table 2) and 
restricted to the limestone above the coal, 
although Culbertson (1932) had called the 
same limestone the Arthur Limestone. This 
limestone was designated as the Alum Cave 
Limestone Member in 1950 by Wier and 
assigned, as the uppermost member, to the 
Petersburg Formation. It was later assigned, as 
the lowermost member, to the Dugger 
Formation by Wier (1961, 1965) in unpub
lished manuscripts and by Wier and Gray 
(1961) on the Indianapolis 1 ° X 2° Regional 
Geologic Map. A type section was designated 
(Wier, 1961, 1965) near the site of the former 
town of Alum Cave, Sullivan County, Ind., in 
the NW¼NE¼ sec. 25, T. 9 N., R. 8 W. 

Description: Typically a medium- to blue-gray 
limestone that is fine grained, argillaceous, 
locally sandy, and fossiliferous, the Alum 
Cave in most places is separated into two beds 
by a few inches of shale. The thickness of the 
limestone ranges from 0.1 to 11.8 feet (0.03 
to 3.6 m); the average thickness is 2.8 feet 
(0.8 m) (Wier, 1965). It generally contains a 
fauna rich in crinoid columnals, brachiopods, 
gastropods, and pelecypods. Fusulinids and 
ostracods are present in places; trilobites are 
rare. 

The Alum Cave Limestone Member lies 1 
to 30 feet (0.3 to 9 m) above the Springfield 
Coal Member but is generally less than 6 feet 
(1.8 m) above this coal (Wier, 1961, 1965). 
The thickest exposures of the Alum Cave are 
in Sullivan and Greene Counties. It is not 
found in the subsurface in parts of western 
Sullivan County and Vigo County and cannot 
be identified in outcrop in northern Vigo 
County and Vermillion County. South of 
Sullivan County the limestone is thin and 
nodular. It can be traced as gray to brown 

calcareous fossiliferous shale containing lime
stone nodules as far south as Pike and Warrick 
Counties. 

Correlation: The calcareous fossiliferous shale 
extends into Kentucky, where it is called 
Pennywinkle Rock (presumably a variant of 
periwinkle) by the miners because of the 
abundant, poorly preserved gastropods in the 
shale (Wier, 1961, 1965). The Alum Cave 
Limestone Member is correlated with the St. 
David Limestone Member of the Carbondale 
Formation in Illinois. 

Ancell Group, JBD & JBP 
Champlainian Series, 
Ordovician System 

Type locality: The composite type section of 
the Ancell Group (Templeton and Willman, 
1963, p. 29) was designated in the bluffs 
north of Ancell, between Dutchtown and 
Rock Levee, Mo. In the type locality the 
sandstones and carbonate rocks of the group 
overlie the Everton Dolomite and underlie the 
carbonate rocks of the Platteville Group. 

Description: The Ancell Group of Indiana 
(Droste, Abdulkareem, and Patton, 1982) 
consists of three formations, the St. Peter 
Sandstone, the Dutchtown Formation, and 
the Joachim Dolomite. These three forma
tions are in partial facies relationships with 
one another. The Ancell lies with unconformi
ty on the rocks of the Knox Supergroup as 
follows: in northwestern Indiana on the 
Potosi Dolomite (Trempealeauan), in south
western Indiana on the Everton Dolomite 
(Whiterockian), and elsewhere in the state on 
the Prairie du Chien Group (Canadian). On 
some of the highest erosion remnants along 
the unconformity at the top of the Knox, the 
Ancell rocks may be entirely missing, so that 
rocks of the Black River Group lie superjacent 
to Knox rocks. Generally the Ancell Group 
thickens from less than 50 feet (15 m) in 
northern Indiana to more than 450 feet (137 
m) in southwestern Indiana. Lower Ancell 
rocks are Chazyan in age, and the upper 
Ancell is early Blackriverian. Rocks of the 
Ancell are present in faulted blocks in the 
Kentland structure in Newton County, Ind. 
(Gutschick, 1983). 
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Correlation: The Ancell Group of Indiana 
correlates with the Ancell Group of Illinois; 
with the St. Peter Sandstone and the 
Glenwood Formation of Michigan; with the 
lower part of the Black River Limestone, the 
Wells Creek Formation, and the St. Peter 
Sandstone of Ohio; and with the lower part of 
the High Bridge Group and the Wells Creek 
Dolomite of central Kentucky and the St. 
Peter Sandstone and the Dutchtown Forma
tion of western Kentucky (Droste and Shaver, 
1983; Shaver and others, 1985). 

Antioch Limestone Member, AMB & NRH 
Dugger Formation, 
Pennsylvanian System 

Type section and description: The name 
Antioch Limestone Member (of the Dugger 
Formation) was proposed by Wier (1961, 
1965) in an unpublished manuscript and was 
first published by Burger (1970). At its type 
section in the NE¼SE¼NW¼ sec. 24, T. 8 N., 
R. 8 W., near Antioch Church, Sullivan 
County, Ind., it consists of a conglomeratic 
limestone 6.4 feet (2.0 m) thick. This unit lies 
2 feet (0.6 m) below the Bucktown Coal 
Member of the Dugger Formation and 20 feet 
(6 m) above the Alum Cave Limestone 
Member. In places a thin unnamed coal lies 
between the Alum Cave and Antioch 
limestones, but it is not present in the type 
area (Wier, 1965). The Antioch has locally 
been called the Upper Alum Cave Limestone. 
(See Wier, 1951, and Kottlowski, 1954.) The 
Antioch has few specifically identifiable 
fossils but does have partly broken and 
recrystallized remains of gastropods, ostra
cods, brachiopods, and crinoid columnals. 
The limestone extends northward from its 
type area to Vermillion County. Although the 
Antioch limestone is generally not found 
south of Knox County, a limestone in the 
stratigraphic position of the Antioch has been 
reported from a few localities in Pike County. 

Antrim Shale, Erian to NRH 
Chautauquan Series, 
Devonian System 

Type area and use of name in Indiana: The 
name Antrim Shale was suggested by A. C. 
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Lane in 1901 for the shale unit, then called 
the St. Clair, that was well exposed in Antrim 
County, Mich. The name Antrim was 
introduced by Lineback (1968) for the rocks 
that are north of the Kankakee and Cincinnati 
Arches in Indiana and that are mostly 
coextensive with the Antrim of the Michigan 
type area. The term Genesee Shale, however, 
has also been used in this part of Indiana, for 
example, by Blatchley (1898, p. 27-28). 

Description: The Antrim Shale in Indiana is 
predominantly brownish-black noncalcareous 
shale; however, in some places a medium-gray 
calcareous shale or limestone is in the lower 
part of the unit. In some areas in western 
LaPorte County a thin bed of fine-grained 
quartz sandstone is at the base of the Antrim. 
Paraconformably overlying the Traverse For
mation, the Antrim Shale ranges from 60 (18 
m) to more than 220 feet (67 m) in thickness 
and attains the Indiana maximum thicknesses 
in southeastern Lagrange County and north
ern Steuben County (Hasenmueller and 
Bassett, 1979). The gray calcareous shale in 
the lower part of the Antrim thickens from 0 
foot in western LaPorte County to more than 
50 feet (15 m) in Elkhart County (Hasen
mueller and Bassett, 1981). The Antrim is at 
the bedrock surface as far west as Lake 
County and as far south as Pulaski County 
(Schneider and Keller, 1970); however, it is 
not exposed in Indiana because of the thick 
cover of glacial drift. 

Correlation : The fossil Protosaluinia (Foer
stia) has been recognized in the Antrim Shale 
of Michigan (Matthews, 1983) and has also 
been found about 20 feet above the base of 
the Clegg Creek Member of the New Albany 
Shale in southeastern Indiana (Hasenmueller, 
1982). The gray calcareous shale in the lower 
part of the Antrim Shale in northern Indiana 
is considered equivalent to the upper part of 
the Traverse Group in Michigan (Schneider 
and Keller, 1970). These correlations suggest 
that the Antrim of northern Indiana is 
equivalent to the Blocher, Selmier, Morgan 
Trail, and Camp Run Members and at least 
part of the Clegg Creek Member of the New 
Albany Shale in the Illinois Basin. 
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Anvil Rock Sandstone Member, CHA 
Dugger Formation, 
Pennsylvanian System 

Type section: What is now-called the Anvil 
Rock Sandstone Member was first noted by 
Owen (1856, p. 45), who recorded the name 
Anvil Rock for a natural feature of sandstone 
shaped like an anvil near Dekoven, Union 
County, Ky. (2,750 feet from the east line 
and 1,100 feet from the south line, N-17, 
Carter coordinates). This sandstone was 
mapped in Illinois, Kentucky, and Indiana by 
Hopkins (1958). Unpublished detailed map
ping in Posey County by Curtis H. Ault and in 
Gibson County by Donald L. Eggert ( oral 
communication, 1985) shows that the sand
stone is there as channel fill and also as a thin 
widespread sheet in many places. The name 
Anvil Rock Sandstone Member, therefore, is 
here adopted for use in Indiana where it has 
been mapped south of Sullivan County and is 
assigned to the Dugger Formation. 

The interval cored from 538 to 561 feet 
(164 to 171 m) in Indiana Geological Survey 
drill hole (SDH) 285, SE¼NE¼SE¼ sec. 35, 
T. 5 S., R. 14 W., Posey County, is here 
designated as an Indiana reference section for 
the Anvil Rock Sandstone Member. 

Description: In SDH 285 the Anvil Rock is a 
siltstone and very fine grained to fine-grained 
sandstone that is gray to light gray and 
crossbedded in part and exhibits small black 
flecks. The sheet phase contains beds of silty 
mudstone and shale in SDH 285 and in other 
places. Only a few cores of the sandstone are 
available in Posey and Gibson Counties, and 
detailed petrography of the sandstone is not 
well known for the subsurface in Indiana. The 
Anvil Rock sandstone is coarser grained in 
some channel fills described in Illinois than is 
stated above. 

The sheet phase of the Anvil Rock 
sandstone underlies a gray shale below the 
Universal Limestone Member and overlies a 
gray shale above the Hymera Coal and 
Providence Limestone Members, all of the 
Dugger Formation. In Posey County channels 
filled with Anvil Rock sandstone have been 
cut through underlying members of the 
Dugger to within about 30 feet of the 
Springfield Coal Member (Petersburg Forma
tion). The Anvil Rock channel-fill sandstone 

and the overlying sheet sandstone together 
exceed 100 feet (30 m) in thickness in places. 

A major channel cut through the Herrin 
Coal Member (Dugger Formation) and filled 
mostly with Anvil Rock sandstone trends 
generally northeast-southwest in northwestern 
Posey County, western Gibson County, and 
southwestern Knox County (Hopkins, 1958). 
A second channel filled with Anvil Rock has 
been mapped in eastern Posey County and 
extends southward into Kentucky and prob
ably connects with the channel noted first 
above. 

Available information indicates no contem
poraneity of deposition of the Anvil Rock 
with the Herrin coal, which does not appear 
to thicken or split as it approaches the 
sandstone-filled channels in Indiana. 

Correlation: Part of the Anvil Rock Sand
stone Member occupies the same stratigraphic 
position as the Bridge Junction Sandstone 
Member mapped by Friedman (in prepara
tion) in parts of Vigo County, Ind. No direct 
correlation between the sandstones, however, 
has yet been shown, although they may well 
be the same sandstone. 

Aux Vases Formation, HHG 
Blue River Group, 
Mississippian System 

Type section and use of name in Indiana: The 
name Aux Vases Sandstone was given by 
Keyes (1892, p. 296) to sandstone exposed in 
the bluffs at the mouth of the Aux Vases 
River in eastern Ste. Genevieve County, Mo. 
The name was later applied to the Indiana 
outcrop by Malott (1945, 1946, 1952), but 
following Gray, Jenkins, and Weidman (1960, 
p. 49) and Swann (1963, p. 32-33), the Aux 
Vases of Malott is considered to be the 
Popcorn Member of the Paoli Limestone. As 
now recognized in Indiana, the Aux Vases 
Formation comprises the rocks that have 
commonly been called the Aux Vases in 
subsurface work in southeastern Indiana and 
that were described as such by Pinsak ( 1957, 
p. 19, 22) and Swann (1963, p. 18-20, 29, 30; 
Swann and Atherton, 1948). 

Description: In Indiana the Aux Vases 
Formation is recognized only in the subsur
face. It extends from Knox County to Perry 
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County and southwestward. Commonly it is 
less than 2 5 feet ( 8 m) thick and includes 
dolomite, green calcareous shale, and green 
argillaceous dolomite, all of which grade 
southwestward into fine- to medium-grained 
quartz and limestone sand in a green 
argillaceous matrix. In some places the 
uppermost part of the formation consists of 
arenaceous dolomite. According to Swann 
(1963, p. 30), these rocks are a tongue that is 
recognizable eastward to within about 20 
miles (30 km) of the Indiana outcrop; Pinsak 
(1957, pl. 1), however, recognized tongues of 
shaly sandstone that may represent the Aux 
Vases Formation in the middle and upper 
parts of the outcropping Levias Member of 
the Ste. Genevieve Limestone. 

Correlation : Southwestward the Aux Vases 
extends into and correlates with the type 
Rosiclare Sandstone Member of southern 
Illinois. Westward it extends across the Illinois 
Basin and into the type Aux Vases of Missouri 
(Swann, 1963, p. 59, 80). As used in the type 
area, however, the Aux Vases spans a 
considerably greater stratigraphic range than 
in Indiana. 

Because the guide fossil Platycrinites 
penicillus has been observed in the Aux Vases 
of areas west and south of Indiana and in Aux 
Vases lateral equivalents in Indiana, the Aux 
Vases Formation is assigned to the Valmeyer
an Series. 

Backbone Limestone, JBD & RHS 
New Harmony Group, 
Devonian System 

Type section and use of name in Indiana : The 
Backbone Limestone was named for the ridge 
called the Devil's Backbone Ridge along the 
Mississippi River north of Grand Tower, 
Jackson County, southwestern Illinois (Sav
age, 1920, p. 173). There in the type section 
in a quarry (SE¼SW¼SW¼ sec. 24, T. 10 S., 
R. 4 W.) the Backbone consists of less than 
100 feet of light-colored coarse-grained 
thick-bedded fossiliferous limestone. 

The term Backbone was later defined in the 
Illinois Basin, including in subsurface Indiana, 
by Collinson and others (1967, p. 941) and 
Becker (1974, fig. llC and p. 28). Further 
refinement for Indiana was made when 
Becker and Droste (1978, fig. 2 and p. 4-5) 
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recognized that Backbone-like deposits were 
in interfingered relationship with Grassy 
Knob-like rocks and in a complementary 
thickness, partial-facies relationship with 
Clear Creek-like deposits ; they also recognized 
that the clean coarse carbonate rocks at the 
top of what had been called the Bailey 
Limestone more appropriately belonged in 
the lowermost Backbone. In effect, therefore, 
an arbitary vertical cutoff was defined 
between the two parts of the Grassy Knob 
facies relationship and placed along the 
farthest basinward extension of the lowest 
tongue of Backbone-like lithology. (See, for 
example, Becker and Droste, 1978, fig. 5, sec. 
GG'; also the map in Droste and Shaver, in 
preparation, fig. 8.) This cutoff placed in the 
Backbone most of the cherty rocks that for a 
short time had been called the Grassy Knob in 
Indiana. Droste and Shaver (in preparation, 
fig. 8) also recognized the same cutoff 
boundary as being almost wholly beyond the 
state boundary. 

Description: The Backbone is characteristical
ly made up of light-colored medium- to 
coarse-grained, rather pure bioclastic lime
stone. In accord with the Indiana definition 
given above, however, the Backbone also has 
two prominent intervals of drab cherty 
dolomitic limestone and dolomitic chert that 
are overlain and underlain by coarse-grained 
Backbone limestones. Some glauconite is 
present. (See typical sections in Becker and 
Droste, 1978, and Droste and Shaver, in 
preparation.) 

The Backbone conformably overlies the 
drab fine-grained carbonate rocks of the 
Bailey Limestone (Silurian) in the deeper part 
of the Illinois Basin and probably conform
ably and unconformably overlies reef and 
nonreef rocks of the Wabash Formation 
(Silurian) toward the basin margin. Similarly, 
the Backbone has conformable and uncon
formable relations with overlying rocks, the 
Clear Creek Chert (Lower Devonian) and the 
Jeffersonville Limestone (Middle Devonian) 
respectively . The boundary with the Clear 
Creek is placed where light-colored fine- to 
medium-grained, somewhat cherty rocks 
(Clear Creek) become dominant over the 
coarser and purer carbonate rocks below 
(Backbone). 
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In its approximately 10-county area of 
distribution in subsurface southwestern Indi
ana, the Backbone thickens southwestward 
from an erosional zero to a north-south 
elongate area of maximum thickness in the 
westernmost counties south of Vigo County. 
The Backbone also thickens southward along 
this area, so that the thickest deposits may 
reach 600 feet (183 m) in Posey County. 
Westward from this area thinning occurs 
basinward, probably because of a complemen
tary relationship with the Clear Creek Chert, 
which generally onlaps and overlies the 
Backbone. 

Correlation: The Backbone of Indiana ex
tends to rocks of the same name in the Illinois 
and Kentucky parts of the Illinois Basin, but 
because of varying definitions in the Illinois 
Basin simple statements on correlation cannot 
be made. In the Indiana definition, lower 
Backbone rocks correlate (as facies) with the 
Grassy Knob of extreme southwestern Indi
ana and adjacent Illinois, and upper Backbone 
rocks probably have a partial complementary 
age relationship with lower Clear Creek rocks 
of Indiana and Illinois. 

The lowermost Backbone beds, common to 
Indiana and Illinois ( often called the upper 
Bailey in Illinois) , have yielded the conodont 
Icriodus woschmidti (Collinson and others, 
1967, p. 940), which indicates an earliest 
Devonian (Gedinnian) age (early Ulsterian, 
American standard) . Other Lower Devonian 
fossils found in Illinois indicate ages as young 
as Emsian (late Ulsterian) for the Backbone of 
Indiana and correlative Illinois rocks. ( See 
Collinson and Atherton, 1975, p. 109-112, 
and Shaver and others, 1985.) 

Bailey Limestone, JBD & RHS 
Bainbridge Group, 
Silurian System 

Type area and use of name in the Illinois 
Basin: The Bailey Limestone was named for 
exposures of argillaceous limestones and 
shales along the Mississippi River between 
Bailey's Landing and Red Rock Landing in 
Perry County, Mo . (E. 0 . Ulrich as published 
by Buckley and Buehler, 1904, p. 110). The 
Bailey was then considered to be Early 
Devonian in age. After Collinson and others 

(1967, p. 940) delineated the general 
distribution of the Bailey in the Illinois Basin, 
its occurrence in the southwestern Indiana 
subsurface, in an area of about eight-county 
size, was detailed by Becker (1974, p. 27 and 
various illustrations). Although Silurian cono
donts had been discovered in a part of the 
Bailey in Illinois (Collinson and others, 1967, 
p. 940), Becker (1974) treated the formation 
as mostly Devonian in age and included as its 
top part a few tens of feet of white medium
to coarse-grained pure bioclastic limestone as 
had been the practice in Illinois. 

This upper limestone has been found to 
have Devonian conodonts and also to 
coextend with the Backbone Limestone 
(Lower Devonian). It was removed, as a 
classificatory matter, from the Bailey by 
Becker and Droste (1978, p. 3-4). This 
reassignment left the Bailey of Indiana wholly 
within the Silurian System. This classification 
was also adopted by Droste and Shaver (1980 
and in preparation). 

Description: The Bailey consists of drab, 
neutrally colored limestones and some dark
gray limestone. They are mostly very fine 
grained, somewhat cherty, and slightly dolo
mitic. The bottom part of the Bailey is 
lithologically transitional to the Moccasin 
Springs below, but the conformable contact is 
placed at the top of the blackish dense 
dolomitic shale and dark greenish-gray lime
stone of the Moccasin Springs. The top of the 
Bailey is placed at the base of the whitish 
granular bioclastic Backbone Limestone as 
noted above. This contact appears to be 
conformable in deeper basin areas but may be 
unconformable in the more distal basin area. 
Middle Devonian rocks unconformably overlie 
the Bailey in a small part of its area of 
occurrence. 

The Bailey has a reef-and-bank facies 
consisting of light-colored granular, rather 
pure carbonate rocks that are distributed in 
so-called pinnacle reefs, in coalesced reef 
masses, and as reef detritus that helps to make 
up the feature called the Terre Haute Bank. 
(See Droste and Shaver, 1980, fig. 7.) Insofar 
as known, the Bailey reef rocks are upward 
continuations of reefs that began to grow in 
the St. Clair Limestone and the Moccasin 
Springs Formation. 
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The Bailey has a more or less vertical cutoff 
boundary with upper Wabash rocks along the 
basin margin of the Terre Haute Bank. Its 
nonreef thickness is as much as 375 feet (114 
m) but reaches zero in its northern occurrence 
in Indiana, where the Bailey is erosionally 
truncated below Middle Devonian rocks. (See 
the cross sections in Becker and Droste, 1978, 
and Droste and Shaver, in preparation.) 

Correlation : Like all the formations in the 
Bainbridge Group, some diachroneity along 
contacts may apply to the basin-to-shelf 
relationships among these rocks as well as to 
the equivalent section eastward ranging 
upward from the Salamonie Dolomite and 
culminating in the Wabash Formation. (See 
the suggestion of this circumstance in Droste 
and Shaver, 1980, fig. 4.) These general 
statements on correlation may be made, 
however: The Bailey of Indiana has coexten
sion with the Bailey in the Illinois Basin parts 
of Illinois and Kentucky. In Illinois the 
highest Bailey rocks as generally defined there 
are Devonian in age and therefore are younger 
than the Bailey of Indiana. (See Shaver and 
others, 1985, for depiction.) In Kentucky an 
equivalent of the lower Bailey of Indiana is 
called the Decatur Limestone. Northeastward 
in Indiana and northward and some westward 
in Illinois, upper Wabash rocks (Kokomo, 
Kenneth, and Liston Creek members) and 
upper Racine rocks respectively are correla
tives of the Bailey of Indiana. 

Fossil data for the subsurface Bailey are 
sparse, but Silurian conodonts (Collinson and 
others, 1967) and Silurian ostracods 
(Schwalb, 1975; Droste and Becker, 1978, p. 
4) have been found in Illinois and Kentucky. 
These fossils and the principles of sequence 
stratigraphy suggest that the Bailey ranges 
from about late Ludlovian through Pridolian 
in age (Cayugan in the American standard). 

Bainbridge Group, Niagaran and JBD & RHS 
Cayugan Series, Silurian System 

Type area and history of name: The term 
Bainbridge Limestone was first given (E. 0. 
Ulrich as published by Buckley and Buehler, 
1904, p. 110) to all the Silurian carbonate 
rocks that lie above what was then designated 
as the Girardeau Limestone and below the 
Bailey Limestone along a several-mile stretch 
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of the Mississippi River bluffs above and 
below Bainbridge, Mo ., and Thebes, Ill. Ulrich 
(1911, pl. 28) redefined the lower boundary 
as being with the Brassfield Limestone, which 
meant that he restricted the Bainbridge to 
what were then considered to be Niagaran 
rocks. During that period of study, what is 
now considered to be the Bailey part of the 
Bainbridge was thought to be Early Devonian 
in age. 

By 1949 Lowenstam (p. 12) elevated the 
rank and assigned two formations to the 
Bainbridge Group, the St. Clair Limestone 
below and the Moccasin Springs Shale above, 
and also defined the relations of this group in 
the Illinois Basin. This arrangement was 
continued in 197 4 (Becker, p. 14) for the 
Indiana part of the basin. By 1978 (Becker 
and Droste, fig. 2 and p. 4) and 1980 (Droste 
and Shaver, fig. 4), however, full realization 
of a Silurian age for all but a small upper part 
of the Bailey Limestone brought about 
further redefinition of the Bainbridge Group 
to include the Bailey as its uppermost 
formation of three. In Indiana the uppermost 
part of what had been called the Bailey was 
reassigned to the New Harmony Group 
(Lower Devonian), although in Illinois the 
Bailey is still considered to include some 
Devonian rocks. (See this relationship in 
Shaver and others, 1985.) 

In this understanding the Bainbridge Group 
has a rather vaguely defined vertical cutoff 
boundary in southwestern Indiana (as shown 
by maps in sources cited above) against rocks 
ranging upward from the Salamonie Dolomite 
through the Wabash Formation. This bound
ary is in the area of extensive deposits of reef 
and reeflike rocks included in the feature 
called the Terre Haute Bank. 

Description : Three rather distinctive litholo
gies of regional scope characterize the 
Bainbridge from the bottom part upward: (1) 
relatively pure white to pink, red, gray, and 
brown granular echinoderm-rich limestone 
(St. Clair Limestone); (2) multihued dense 
argillaceous to shaly, silty limestone and some 
shale (Moccasin Springs Formation); and (3) 
white, gray , and brown, very fine grained, 
cherty, and partly argillaceous limestone and 
some dolomitic limestone (Bailey Limestone). 

A fourth distinctive lithology of the Bailey 
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consists of rather pure light-colored granular 
carbonate rocks in reefs and banklike deposits 
that may extend vertically (for example, in 
pinnacle reefs as thick as 800 or 900 feet 
[244 or 27 4 m]) from within the St. Clair 
through the Bailey. (Besides the Indiana 
sources cited above, see Becker and Keller, 
1976, and Droste and Shaver, in preparation.) 

The Bainbridge rests unconformably on the 
Sexton Creek Limestone and underlies the 
New Harmony Group (Lower Devonian) 
probably unconformably and conformably. In 
its nonreef facies the Bainbridge thickens 
southwestward from about 200 feet (61 m) to 
about 400 feet (122 m) in the area of its 
southwestern Indiana distribution in the parts 
or whole of 10 counties. 

Correlation: As noted above, the Bailey part 
of the Bainbridge Group was long correlated 
with Lower Devonian rocks, and as late as 
1974 and 1975 (Becker, p. 14; Willman and 
others, fig. S-16 and p. 107-108) common 
practice in Indiana and Illinois was still to 
assign all or nearly all the Bailey to the 
Devonian. Nevertheless, Collinson and others 
(1967) and Schwalb (1975, as reported by 
Becker and Droste, 1978, p. 4) by that time 
had discovered Silurian conodonts and ostra
cods within the Bailey of Illinois and 
Kentucky; further, the geophysical correla
tions at the base of Becker and Droste's 
(1978) and Droste and Shaver's (1980) 
Indiana work pointed to a Silurian assignment 
for nearly all the Bailey as it was previously 
understood. 

In these considerations, then, the Bain
bridge Group ranges from early Niagaran (late 
Llandoverian) in age through latest Silurian 
and can be correlated approximately with a 
great many midwestern and midcontinent 
Silurian formations as shown in part by 
Shaver and others (1985). Direct-age data 
remain very sparse, however, and much of the 
suggested correlation is based on direct 
tracing and geophysical logging. 

Beaver Bend Limestone, HHG & ASH 
West Baden Group, 
Mississippian System 

Type locality and description: The Beaver 
Bend Limestone was named by Malott (1919, 

p. 9-10; 1952, p. 103-105) for exposures near 
Huron, Lawrence County, Ind., where Beaver 
Creek makes a conspicuous bend. A gray 
skeletal to oolitic to biomicritic limestone, 
the unit is generally 10 to 14 feet (3 to 4 m) 
thick (Malott, 1952, p. 13) but is as thin as 1 
foot (0.3 m) (Malott, 1952, p. 27) and as 
thick as 30 feet (9 m) (Sullivan, 1972, p. 17). 
Anomalously thick sections commonly are 
along the edge of linear areas in which the 
Beaver Bend and Reelsville Limestones are 
missing and in which much of the West Baden 
Group is made up of sandstone. Sullivan 
(1972) referred to these linear areas, which 
trend downdip toward the axis of the Illinois 
Basin, as the West Baden elastic belt and 
noted reeflike buildups of limestone along 
their margins. (See discussion of the West 
Baden elastic belt under "Elwren Forma
tion.") 

The Beaver Bend Limestone conformably 
overlies the Bethel Formation and is overlain 
conformably by the Sample Formation or 
disconformably by the Mansfield Formation 
(Morrowan). It is known on the outcrop from 
central Putnam County southward to the 
Ohio River and can be recognized in the 
subsurface from Parke County southwest
ward. 

Correlation: Although other correlations have 
been suggested, the Beaver Bend Limestone is 
now thought to be equivalent to the lower 
part of the Ridenhower Formation of the 
Illinois standard section and is recognized as 
the basal member of that formation (Swann, 
1963, p. 35; Willman and others, 1975, p. 
154). In the subsurface of the lower Wabash 
Valley area, the Beaver Bend has commonly 
been called the Lower Paint Creek Limestone, 
but this assignment is incorrect, and Sullivan 
(1972, p. 10) has recommended that the 
latter term be suppressed in favor of the more 
precise name Beaver Bend. 

As reported by Pohl (1970), the coral 
Caninia veryi (Greene) in Kentucky is 
restricted to the Beaver Bend Limestone. This 
coral has not been reported in Indiana, but 
typical forms of the blastoid Pentremites 
godoni (Defrance), common in the Paint 
Creek Group in Illinois, are present (Galloway 
and Kaska, 1957). The Beaver Bend corre-
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sponds to rocks in the lower part of North 
American foraminiferal Zone 16s of Mamet 
and Skipp (1971) and within Zone V3cs of 
the type Visean sequence in Belgium. On the 
basis of its conodont fauna, the Beaver Bend 
is assigned to the Gnathodus bilineatus
Cavusgnathus charactus Assemblage Zone of 
North American usage (Collinson, Rexroad, 
and Thompson, 1971). 

Beech Creek Limestone, HHG & ASH 
Stephensport Group, 
Mississippian System 

Type section and description: The Beech 
Creek Limestone was named by Malott (1919, 
p. 11-15) for exposures along Beech Creek in 
Greene County, Ind. Malott later (1952, p. 
7 3-7 5) designated a type section at Rays Cave 
in sec. 13, T. 7 N. R. 4 W. The formation is 
typically a gray skeletal to biomicritic 
limestone 8 to 33 feet (2 to 10 m) thick 
(Perry and Smith, 1958, pl. 1). The lower 
third of the formation is characteristically 
somewhat darker than the upper two-thirds. 
This lithologic contrast is thought to repre
sent a transgressive-regressive depositional 
couple (Kissling, 1967, p. 168-169). Typical 
fossils include large crinoid columnals as 
much as 2 5 mm in diameter and a variety of 
brachiopods. (See Malott, 1952, p. 15.) 

The Beech Creek is recognized at the 
surface from Owen County southward to the 
Ohio River; in the subsurface, where it has 
sometimes been called the Barlow Lime, it is 
recognized from Clay County southwestward. 
It is the most widely recognized marker in the 
Chesterian Series, and in only a few places can 
this unit be demonstrated to be absent from 
its expected stratigraphic position. The Beech 
Creek conformably overlies the Elwren 
Formation and is overlain conformably by the 
Big Clifty Formation or disconformably by 
the Mansfield Formation (Morrowan). 

Correlation: The Beech Creek Limestone was 
considered by Malott (1931, p. 222; 1952, p. 
15) to be equivalent to the upper part of the 
Paint Creek Formation in Illinois. The stated 
basis for this assignment was paleontologic 
affinity, but a prominent and widespread 
sandstone bed above each of these formations 
was also considered to be significant. 
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Subsurface information, however, has demon
strated physical continuity of the Beech 
Creek Limestone with the lower part of the 
Golconda Group in southwestern Illinois 
(Swann and Atherton, 1948), and the name 
Beech Creek has now been accepted into the 
standard Chesterian section (Rexroad and 
Jarrell, 1961, p. 2014; Swann, 1963, p. 35-36; 
Willman and others, 1975, p. 155-156). 

The Beech Creek Limestone contains the 
first appearance of the brachiopod Coelidium 
explanatum (Mc Chesney) and also several 
species of the blastoid genus Pentremites that 
exhibit depressed ambulacra (P. cervinius 
Hall, P. elegans Lyon, P. tulipaformis 
Hambach). An upper sandy bed of the Beech 
Creek, recognized at several sites in Indiana 
by Kissling (1967), contains the distinctive 
wing plates of the crinoid Pterotocrinus 
capita/is (Lyon), which on the southwest side 
of the Illinois Basin is restricted to the 
Fraileys Shale. The Beech Creek corresponds 
to rocks within North American foraminiferal 
Zone 16s of Mamet and Skipp (1971) and 
within Zone V3cs of the type Visean 
sequence in Belgium. On the basis of 
contained conodonts, the Beech Creek is 
assigned to the Gnathodus bilineatus-Cavus
gnathus altus Assemblage Zone of North 
American usage ( Collinson, Rexroad, and 
Thompson, 1971). 

Beechwood Member, JBD & RHS 
North Vernon Limestone, 
Devonian System 

Type locality and reference sections: The 
name Beechwood Limestone Member was 
given by Butts (1915, p . 120) to several feet 
of gray thick-bedded coarse-grained crinoidal 
limestone exposed near Beechwood Station 
east of Louisville, Jefferson County, Ky. This 
limestone had been called the Encrinital 
(Encrinal, Crinoidal) Limestone of early 
reports and in Indiana was the restricted 
Sellersburg Limestone of Siebenthal (1901b, 
p. 345-346). (See the North Vernon article 
for evolution of North Vernon nomenclature.) 

A principal reference section for the 
Beechwood was designated in Louisville by 
Orr and Pollock (1968, p. 2258-2261) as were 
three reference sections in Indiana at 
Sellersburg and Speed in Clark County and 
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near Elizabethtown in Bartholomew County. 
Still another Indiana reference section was 
designated by Burger and Patton (1970, p. 
11) at North Vernon, Jennings County. 

Description: The Beechwood Member in 
Indiana is the upper North Vernon member 
where it can be separately recognized from 
Speed and Silver Creek rocks below. It 
consists of light- to dark-gray and brown 
fine-grained to very coarse grained ( calcare
nitic with sparry cement) crinoidal limestone 
commonly containing glauconite in its upper 
part and black rounded phosphate grains or 
pebbles in its lower part; some shale is present 
in places; also, macrofossils, especially brachi
opods, are abundant. 

The Beechwood overlies unconformably 
(but not everywhere? : Patton and Dawson, 
1955, p. 42) the Silver Creek and Speed 
Members of the North Vernon, or North 
Vernon rocks not identified to member, or 
the Vernon Fork Member of the Jeffersonville 
Limestone (lower Middle Devonian). It is 
overlain by the New Albany Shale, variably 
conformably (Blocher Member) and uncon
formably (Blocher and Selmier Members). 

The Beechwood is recognized, often with 
difficulty, along the Devonian outcrop as far 
north as Jennings and Bartholomew Counties 
(Burger and Patton, 1970, p. 11; Droste and 
Shaver, 1975a, p. 405). Although the 
Beechwood is recognizable in the subsurface, 
its subsurface distribution and character have 
not been defined in print. In and near the 
outcrop area the Beechwood is thin, ranging 
from a depositional zero or a few inches to 
about 10 feet in thickness, and is thickest in 
Clark County and generally thinnest in its 
more northern distribution. 

(See Butts, 1915; Dawson, 1941; Patton 
and Dawson, 1955; Orr and Pollock, 1968; 
and Powell, 1970.) 

Correlation : The Beechwood has been corre
lated for more than 100 years with part of the 
Hamilton Group of New York principally on 
the basis of its brachiopods (Borden, 187 4; 
Hall, 1879b; Kindle, 1899, p. 110; and 
Cooper and Warthin , 1942, p. 882-883, 
specifically the Centerfield Limestone Mem
ber of the Ludlowville Formation). Beech
wood conodonts (Orr and Pollock, 1968; Orr, 

1971, p. 17) place this member in the lower 
part of the Polygnathus varcus Zone (middle 
Givetian, global standard) and in close 
correlation with the Ludlowville Formation 
(upper Hamilton) of New York. (See Rickard, 
1975, pl. 3.) 

Close correlatives of the Beechwood in 
neighboring areas are: upper part of the 
Lingle Formation, Illinois (for which see 
Meents and Swann, 1965, and North, 1969); 
upper part of the Traverse Formation 
(Group), northern Indiana, northwestern 
Ohio, and Michigan; and the Beechwood 
Member (Sellersburg Limestone) and upper 
part of the Boyle Dolomite, western and 
central Kentucky. (See Shaver and others, 
1985.) 

Bethel Formation, West Baden Group, HHG 
Mississippian System 

Type locality and history of name in Indiana: 
The name Bethel Sandstone was first used by 
Butts (1917, p. 63-64) in describing exposures 
of thick-bedded coarse-grained sandstone and 
slabby sandstone 10 to 40 feet ( 3 to 12 m) 
thick in the vicinity of Bethel School, near 
Marion, Crittenden County, Ky. The term has 
become widely adopted throughout the 
Illinois Basin and is now a unit in the standard 
Chesterian section (Willman and others, 1975, 
p. 153-154). 

When first recognized in Indiana, this unit 
was identified (Malott, 1919, p. 9) with the 
Sample Sandstone Member of the Gasper 
Oolite (Limestone) of Butts (1917, p. 70-73). 
When the formation was later proved to be 
somewhat older, it was given the name 
Mooretown Sandstone for a village in 
Lawrence County, Ind. (Cumings, 1922, p. 
515). The Bethel identification was estab
lished by Swann and Atherton (1948), among 
others, and the present form of the name was 
adopted in recognition of the mixed lithologic 
character of the unit ( Gray and others, 195 7, 
p. 6, pl. 2). 

Description: In Indiana the Bethel Formation 
includes gray clayey shale, ripple-bedded 
fine-grained sandstone, thin beds of coal, and 
in places underclay and nonstratified sand
stone that contain abundant rootlet compres
sions. It ranges from 1 to 42 feet (0.3 to 13 
m) in thickness (Sullivan, 1972, p. 14), and 
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on the outcrop it generally forms covered 
slopes. The formation crops out from Putnam 
County southward to the Ohio River and can 
be recognized in the subsurface from Parke 
County southwestward. Over most of this 
area it conformably overlies the Paoli 
Limestone of surface nomenclature and the 
Renault Formation of the subsurface. The 
Bethel Formation is overlain conformably by 
the Beaver Bend Limestone or disconform
ably by the Mansfield Formation (Morrowan). 

In a narrow linear area nearly 120 miles 
(200 km) long and mostly in the subsurface, 
the Beaver Bend Limestone is depositionally 
missing (Sullivan, 1972, p. 12-13) and the top 
of the Bethel Formation cannot be deter
mined. This area is called the West Baden 
elastic belt. (See under "Elwren Formation.") 
Where the elastic belt reaches the outcrop in 
Greene and Owen Counties, several sections 
described by Malott (1952, p. 45-49) show 
elastic rocks of the West Baden Group resting 
disconformably on the Levias Member of the 
Ste. Genevieve Limestone. In different areas, 
therefore, the same horizon, the base of the 
Bethel Formation and the base of the West 
Baden Group, is conformable where the 
Bethel can be recognized as a discrete 
formation and disconformable where it 
cannot. 

Scattered deposits of poorly consolidated 
varicolored sand overlying the Salem and St. 
Louis Limestones in upland areas of Washing
ton, Clark, Floyd, and Harrison Counties were 
designated the Ohio River Formation by 
Ashley and Kindle (1903, p. 70). Wayne 
(1960) restudied these deposits and assigned 
them a Paleocene age, but equivalent deposits 
in Kentucky, called the Tip Top Sand by 
Sutton (1931), have been considered by 
others to be Chesterian in age (Ray, Butler, 
and Denny, 1946; Swadley, 1963). A 
petrologic study coordinated by Paul E. 
Potter (Sedimentation Seminar, 1969) dem
onstrated that the Tip Top Sand and the Ohio 
River Formation are remnants of an extensive 
channel filling that belongs to the Bethel 
Formation. In these scattered outliers the 
rocks have been decemented as a result of 
prolonged exposure. Consolidation has fur
ther been destroyed by physical lowering of 
the sand bodies as the underlying limestone 
was dissolved, and this process was itself 
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expedited by the permeability of the sand 
bodies themselves. 

Correlation: Rocks that were formerly re
ferred to the middle part of the Paint Creek 
Formation in the Illinois standard section are 
now assigned to the Bethel Formation, and 
use of the name Paint Creek ( with group 
rank) is restricted to western Illinois (Willman 
and others, 1975, p. 152-154). The name 
Mooretown remains in use for equivalent 
strata in Kentucky (for example, Amos, 
1972). 

Big Clifty Formation, HHG 
Stephensport Group, 
Mississippian System 

Type locality and history of name in Indiana: 
The name Big Clifty Sandstone is generally 
credited to Norwood (1876), who, however, 
did not specifically indicate the source of the 
name. Presumably it derives from Big Clifty 
Creek in Grayson County, Ky. (Butts, 1917, 
p. 87; Willman and others, 1975, p. 157). The 
formation was described as a buff to cream 
heavy-bedded and cross-laminated fine
grained friable sandstone 60 to 130 feet (18 
to 40 m) thick that passes westward into 
shale. 

A major part of the Big Clifty Formation 
on the outcrop in Indiana is a prominent 
cliff-forming sandstone that for many years 
was referred to as the Cypress Sandstone 
(Malott, 1931, 1952), a result of miscorrela
tion as explained below. Above the sandstone 
is a gray shale and mudstone that was for a 
time called the Indian Springs Shale (Malott 
and Thompson, 1920; Malott, 1931, p. 224) 
but that was later assigned to the Golconda 
Formation (Malott and Esarey, 1940; Malott, 
Esarey, and Bieberman, 1948). 

When the name Big Clifty was adopted for 
use in Indiana, it was modified to the present 
form (Gray, Jenkins, and Weidman, 1960, p. 
40-41), and the unit was redefined to include 
the gray shale and mudstone that are now 
designated the Indian Springs Shale Member. 
An exposure that shows both aspects of the 
formation is in a railroad cut about 3 miles ( 4 
km) east of Shoals, in sec. 28, T. 3 N., R. 3 
W., Martin County (Gray and others, 1957, p. 
14-16). This exposure and an equally 
representative core from sec. 32, T. 2 N., R. 2 
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W., Orange County (Gray, Jenkins, and 
Weidman, 1960, p. 75-77), are here desig
nated principal reference sections of the Big 
Clifty Formation in Indiana. 

Description: In many places the Big Clifty 
Formation is composed in descending order 
of 3 to 14 feet (1 to 4 m) of gray fossiliferous 
shale and interbedded limestone, 3 to 10 feet 
(1 to 3 m) of varicolored mudstone and 
siltstone, 25 to 40 feet (8 to 12 m) of 
thin-bedded fine-grained sandstone, and in 
places as much as 6 feet (2 m) of black 
pyritiferous shale at the base. The two upper 
units are assigned to the Indian Springs Shale 
Member. On the outcrop the sandstone 
member of this formation is a conspicuous 
cliff former of great lateral extent (Gray, 
Jenkins, and Weidman, 1960, p. 40-41), but 
downdip in the subsurface of southwestern 
Indiana the formation is primarily shale, and 
the sandstone, sometimes referred to by 
drillers as the Jackson Sand, occurs as isolated 
lenses. 

The Big Clifty Formation is recognized on 
the surface from Owen County southward to 
the Ohio River and in the subsurface from 
central Clay County southwestward. The 
formation conformably overlies the Beech 
Creek Limestone (Barlow Lime of some 
subsurface usage) and is overlain conformably 
by the Haney Limestone or disconformably 
by the Mansfield Formation (Morrowan). 

Correlation: Butts (1917 , p. 86-90) was 
possibly the first to mistakenly equate the Big 
Clifty Sandstone of western Kentucky with 
the Cypress Sandstone of southern Illinois. 
This view was shared by Malott (1919, p. 17; 
1952, p. 16), who adopted the name Cypress 
Sandstone for use in Indiana. The Cypress, 
however, is equivalent to an older unit, the 
Elwren Formation (Swann and Atherton, 
1948; McFarlan and others, 1955). The Big 
Clifty Formation of Indiana usage is equiva
lent to the Fraileys Shale of the standard 
Chesterian section, but in Illinois the term Big 
Clifty is applied to a sandstone member of the 
Fraileys Shale (Swann, 1963; Willman and 
others, 1975, p. 156-157). 

The fossiliferous shale and limestone of the 
Indian Springs Shale Member at the top of the 

Big Clifty contain wing plates of the crinoid 
Pterotocrinus, which elsewhere in the Illinois 
Basin is restricted to the Golconda Group and 
is especially characteristic of the Fraileys 
Shale and Haney Limestone (Welch, 1978). 
The Big Clifty corresponds to rocks within 
North American foraminiferal Zone 16s of 
Mamet and Skipp (1971) and within Zone 
V3cs of the type Visean sequence in Belgium. 
The Big Clifty is within the conodont-based 
Gnathodus bilineatus-Cavusgnathus altus 
Assemblage Zone of Collinson, Rexroad, and 
Thompson (1971). 

Black River Group, JBD, JBP & CBR 
Champlainian Series, 
Ordovician System 

Type area and use of name: The name Black 
River Limestone was proposed by Vanuxem 
(1842, p. 38-45) for rocks exposed in cliffs 
along the Black River in Oneida and Lewis 
Counties, N. Y. The early history of use of the 
name Black River, including its use as a group 
in New York, was given by Wilmarth (1938, 
p. 205). The original name, Black River 
Limestone, was used for many years in 
Indiana (Gutstadt, 1958a; Gray, 1970), but in 
1982 (Droste, Abdulkareem, and Patton) the 
Black River rocks were assigned group status 
and divided into two parts, the Pecatonica 
Formation below and the Plattin Formation 
above. 

Description: The Black River Group in 
Indiana is known only in the subsurface 
except for faulted blocks of the Pecatonica 
and the Plattin in the quarried Kentland 
structure, Newton County, Ind. (Gutschick, 
1983). The group consists predominantly of 
light- to dark-gray and brown lithographic to 
very finely crystalline limestones that are so 
common to rocks of Blackriverian age in the 
eastern United States. In northwestern Indi
ana the Black River rocks are dolomite and 
very dolomitic limestone. The group ranges in 
thickness from slightly less than 100 feet ( 30 
m) in northwestern Indiana to more than 500 
feet (152 m) in southwestern Indiana. 

The Black River Group generally overlies 
the Joachim Dolomite, possibly with minor 
unconformity, and is overlain, possibly with 
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some unconformity, by the Trenton Lime
stone throughout most of the state. In that 
part of Indiana where the Trenton Limestone 
is not recognized, its lateral equivalents, the 
Kope Formation and the Lexington Lime
stone, variably overlie the Black River. In a 
few isolated places in eastern Indiana where 
Ancell rocks are missing because of nondepo
sition, the Black River Group overlies the 
Prairie du Chien Group (Ordovician) or the 
Potosi Dolomite (Cambrian) with major 
unconformity (Droste and Shaver, 1983, fig. 
2). 

Correlation : The Black River Group of 
Indiana is equivalent to the Platteville Group 
of Illinois, the Black River Group of 
Michigan, most of the Black River Limestone 
of Ohio, and the upper part of the High 
Bridge Group of Kentucky. According to 
Votaw (1978), conodonts from the upper few 
feet of the Black River (Plattin Formation) 
taken from a cored well in White County, 
Ind., appear to indicate fauna 8 of Sweet, 
Ethington, and Barnes (1971); conodonts 
from the rest of the Plattin Limestone and the 
Pecatonica Formation represent fauna 7 
(Votaw, 1978). This includes a sandy interval 
at the base of the Black River that is 
equivalent to the Hennepin Member (Peca
tonica Formation) of Illinois but that Votaw 
referred to the St. Peter Sandstone. 

Blocher Member, New Albany Shale, NRH 
Devonian System 

Type section and use of name: The name 
Blocher Formation was first used by Camp
bell (1946, p. 840) for the brownish-black, 
slightly calcareous shale in the basal part of 
the New Albany Shale in the outcrop area in 
southeastern Indiana. At some localities beds 
of sandstone were included in the top of the 
Blocher. The unit was redefined by Lineback 
(1968, 1970) to include the section up to the 
base of the Spathiocaris Zone of Campbell 
and was reduced in rank to member status. 
The established type section is near Blocher in 
the SE¼SW¼SW¼ sec. 9, T. 3 N., R. 8 E., 
Jefferson County (Campbell, 1946; Lineback, 
1968, 1970). Recent mapping of the Blocher 
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in the subsurface of Indiana indicates that the 
member more closely corresponds to the 
Blocher delineated by Campbell in the 
outcrop area in southeastern Indiana (Hasen
mueller and Bassett, 1981). 

Description: The Blocher Member of the New 
Albany Shale is a brownish-black to grayish
black, slightly calcareous fissile pyritic shale, 
which is light gray and has brown and yellow 
stains on weathered surfaces. Beds of 
dolomite, dolomitic sandstone, and gray shale 
are present in places, and a brownish-black 
calcareous mudstone is present in the basal 
part of the member in central Indiana. In 
surface exposures the Blocher Member para
conformably overlies the North Vernon 
Limestone (Middle Devonian) and ranges 
from 3 to 15 feet (0.9 to 4.6 m) in thickness. 
It is overlain by the Selmier Member of the 
New Albany Shale. The Blocher is thinnest at 
Lexington, Scott County (Lineback, 1970), 
and reaches its maximum thickness of 67 feet 
(20 m) in Posey County (Hasenmueller and 
Bassett, 1981). It is widely recognizable in the 
southeastern Indiana outcrop area and in the 
subsurface. 

Correlation: The Blocher Member of Indiana 
is correlative with the Blocher Shale mapped 
by North (1969, fig. 20) in Illinois, the 
Blocher Shale and the lower part of the 
Selmier Shale mapped by Cluff and others 
(1981) in Illinois, and the Blocher Member of 
the New Albany Shale mapped by Schwalb 
and Norris (1980a) in western Kentucky 
(Hasenmueller and Bassett, 1981). In Illinois 
evidence from geophysical logs and sample 
studies indicates that the lower part of the 
Blocher grades laterally into the upper part of 
the Lingle Formation in a westerly direction 
(North, 1969). The Blocher Member is 
equivalent to the lower part of the Antrim 
Shale of the Michigan Basin and to the lower 
part of the Dowelltown Member of the 
Chattanooga Shale of Tennessee. Conodonts 
from the Blocher are indicative of the do I 
division of the German Devonian standard. 
(See Lineback, 1970; Hasenmueller and 
Bassett, 1981.) 
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Blue Creek Coal Member, HCH & WAH 
Mansfield Formation, 
Pennsylvanian System 

Type section: The Blue Creek Coal Member, 
named by Gray, Jenkins, and Weidman (1960, 
p. 25, 71, 72), consists of the coal mined 
extensively on Coal Mine Ridge at the 
headwaters of Blue Creek in southeastern 
Martin County and in northeastern Dubois 
County, Ind. The type section is in an 
abandoned strip mine in the SW¼NW¼ sec. 
10, T. 1 N., R. 3 W. (Gray, Jenkins, and 
Weidman, 1960, p. 71-72. (See also Jenkins, 
1956, p. 30-31.) 

Description and correlation: Near the type 
section the Blue Creek is divided into two 
benches. The upper bench, 2.0 feet (0.6 m) 
thick, is dull banded and slightly fissile to 
shaly, and the lower bench, 2.8 feet (0.8 m) 
thick, is bright banded and has blocky to 
hackly fracture. The roof of the coal is 
dark-gray carbonaceous ferruginous shale that 
is 8.0 feet (2.4 m) thick and is overlain by 6.5 
feet (2.0 m) of yellow-brown to light-gray 
sandstone that is carbonaceous, micaceous, 
and ferruginous. The floor is white fire clay at 
this location. Sandstone overlies the Blue 
Creek at a few locations. 

The Blue Creek is extremely variable in 
quality and thickness within short distances. 
Near Coal Mine Ridge the coal ranges from 
less than 1.0 foot (0.3 m) to more than 5.0 
(1.5 m) in thickness; in places it is an 
economically minable coalbed as described 
above, but at others it is hardly more coaly 
than a black fissile shale. In this area the coal 
lies some 60 to 80 feet (18 to 24 m) below 
the top of the Mansfield Formation and about 
100 feet (30 m) above the Pinnick Coal 
Member, or its mapped position. The Blue 
Creek has been mapped or identified through
out Martin County (Hutchison, 1967), Dubois 
County (Hutchison, 1964), Daviess County 
(Hutchison, 1971a), and Perry County 
(Hutchison, 1971b). 

Blue River Group, V almeyeran and DDC 
Chesterian Series, 
Mississippian System 

Type area: The Blue River Group was named 

by Gray, Jenkins, and Weidman (1960, p. 48) 
for the Blue River in Washington, Harrison, 
and Crawford Counties, Ind. Many excellent 
exposures ( of nearly half the group in places) 
are in the valley walls of the Blue River from 
about 2.5 miles ( 4.0 km) northeast of 
Fredericksburg, Washington County, to the 
Ohio River. 

Description: The Blue River Group is formed 
largely of carbonate rocks but has significant 
amounts of gypsum, anhydrite, shale, chert, 
and calcareous sandstone. The three compo
nent formations of the group in ascending 
order are the St. Louis, Ste. Genevieve, and 
Paoli Limestones. In the subsurface of 
southwestern Indiana the group includes the 
St. Louis and Ste. Genevieve Limestones and 
the Aux Vases and Renault Formations. 

The Blue River Group crops out in an area 
extending from the Ohio River in Harrison 
County to Sugar Creek in northeastern Parke 
County and adjacent Montgomery County. 
The outcrop belt has approximately county 
width in Harrison County, narrows sharply 
northward in Orange and Lawrence Counties, 
and gradually diminishes northward to its 
termination, where it is overlapped by 
Pennsylvanian rocks. The combined thickness 
of the constituent formations is 540 feet (165 
m) in southern Crawford and Harrison 
Counties (Carr and others, 1978, p. 12); 
about 400 feet (122 m) in northwestern 
Orange County (Gray, Jenkins, and Weidman, 
1960, p. 48); and 240 feet (73 m) in southern 
Monroe County (Malott, 1952, p. 57). From 
well records the group is known to be 150 to 
17 0 feet ( 46 to 52 m) thick in parts of Owen 
and Putnam Counties, and in other areas in 
the subsurface its thickness ranges from 325 
to 450 feet (99 to 137 m) near the outcrop to 
a maximum of 650 feet (198 m) in Posey 
County (Pinsak, 1957, pl. 1). 

The Blue River Group rests conformably 
on the Sanders Group and is overlain, 
generally conformably but with local discon
formity, by rocks of the West Baden Group. 
North of Owen County the Mansfield 
Formation of Pennsylvanian age disconform
ably overlaps successively older Blue River 
rocks northward. 
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Correlation and the Mitchell problem: The 
group has no exact named equivalent in 
neighboring states, but it is equivalent to the 
section extending from the St. Louis Lime
stone through the Cedar Bluff Group of 
Illinois usage (Swann, 1963). It spans the 
Valmeyeran-Chesterian boundary as that 
boundary is generally recognized. The Blue 
River Group includes rocks that at different 
times were assigned to units with the 
now-obsolete names Mitchell Formation 
(Limestone, Group, of Hopkins and Sieben
thal, 1897, p. 298-299; Elrod, 1899, p. 259; 
Ashley and Kindle, 1903, p. 73; Malott, 1919, 
p. 8-10, and 1921, p. 365; Logan, 1926, p. 
343) and Lower Kaskaskia Limestone (Kin
dle, 1896, p. 331-332). The upper boundary 
of the Mitchell in these older uses was as low 
as the top of the St. Louis Limestone (Elrod, 
1899, p. 259) and as high as the top of the 
Beaver Bend Limestone (Malott, 1919, 1921; 
Logan, 1926). Because of these irregularities 
in earlier usage, Cumings (1922, p. 507) and 
Perry and Smith (1958, p. 19) recommended 
that the term Mitchell be abandoned, but it 
remained for Gray, Jenkins, and Weidman 
(1960) to describe and name the Blue River 
Group as an appropriate replacement term. 

Bond Formation, McLeansboro Group, AMB 
Pennsylvanian 

Type area and use of name in Indiana : The 
name Bond Formation was first used for 
rocks exposed in Bond County, southwestern 
Illinois (Kosanke and others, 1960, p. 38). 
Use of this name was extended to Indiana for 
rocks between the base of the Shoal Creek 
Limestone Member ( Carthage Limestone 
Member of present usage) and the top of the 
Livingston Limestone Member in the Mc
Leansboro Group (Wier and Gray, 1961; Wier, 
1961, 1965). 

Description: In Indiana the Bond Formation 
consists in ascending order of the Carthage 
Limestone, St. Wendel Sandstone, Fairbanks 
Coal, Riverview Limestone, and Livingston 
Limestone Members and unnamed beds of 
shale, sandstone, and coal. The formation is 
made up of about 95 percent sandstone, 
shale, and siltstone and minor amounts of 
limestone, clay, and coal. The entire forma-

17 

tion is present only in two widely separated 
areas in the state, western Sullivan County 
and the area of northwestern Posey County 
and southwestern Gibson County. Because of 
the distance between these two areas, exact 
correlation and corresponding thicknesses are 
uncertain, but the Bond Formation is about 
150 feet ( 46 m) thick in Sullivan County and 
250 feet (76 m) thick in northwestern Posey 
County (Wier, 1965, p. 114). 

Borden Group, Valmeyeran Series, CBR 
Mississippian System 

Type locality, names, and reference sections: 
The name Borden Series was proposed by 
Cumings (1922, p. 487) to replace the older 
nongeographic term Knobstone. Borden in 
Clark County, Ind., which was the site of the 
Borden Institute that W. W. Borden founded, 
was formerly called New Providence and is 
unique in that the same town serves as the 
source of the names for the Borden Group 
and for one of its formations, the New 
Providence Shale. The type and standard 
reference sections of the formations constitut
ing the Borden Group, which are in ascending 
order the New Providence Shale and the 
Spickert Knob and Edwardsville Formations, 
provide key sections for understanding the 
group. See these units for locations of the 
sections. 

Stockdale (1931) named four facies of the 
New Providence Shale, four of his Locust 
Point Formation, eight of his Carwood 
Formation, three of his Floyds Knob 
Formation, and six of his Edwardsville 
Formation. He also named two members in 
his Carwood and five in his Edwardsville. 
These minor names of Stockdale have 
remained virtually unused, but a listing can be 
found in Stockdale (1931) and Shaver and 
others (1970). (Stockdale's Locust Point and 
Carwood Formations are treated here as parts 
of the Spickert Knob Formation, and his 
Floyds Knob Formation is considered here as 
a member of the Edwardsville Formation.) 

Description: The Borden Group is composed 
dominantly of gray argillaceous siltstone and 
of shale. Fine-grained sandstone is common. 
Interbedded limestones form discontinuous 
lenses and facies that are minor except for the 
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interval of the Floyds Knob Limestone 
Member at the base of the Edwardsville 
Formation. The three formations of the 
Borden represent three major depositional 
settings. The New Providence Shale resulted 
from prodelta deposits, the Spickert Knob 
Formation from delta-slope deposits, and the 
Edwardsville from delta-platform deposits. It 
is convenient, therefore, to summarize the 
lithology of the Borden in terms of these 
three units. Descriptions are given for 
individual formations elsewhere in the com
pendium. 

The New Providence Shale consists domi
nantly of greenish-gray shale and of minor 
amounts of red shale, sandstone, ironstone, 
limestone, and silty dolomite. The lower part 
of the Spickert Knob Formation includes 
siltstone, silty shale, and mixtures of these in 
a complex of discontinuous lenses and facies. 
Very silty shale is common. Upward the 
formation includes more massive siltstone and 
minor amounts of sandstone and limestone, 
which are argillaceous. Ironstone nodules and 
geodes are irregularly distributed in the 
formation. Next above the Spickert Knob, the 
Floyds Knob Limestone Member of the 
Edwardsville is dominantly limestone, but the 
rest of the Edwardsville above includes 
siltstone, sandstone, and sandy shale in 
varying intermixtures and only minor 
amounts of limestone, which is biohermal in 
places. 

The Borden outcrop belt, in places as much 
as 36 miles ( 58 km) wide, extends in Indiana 
from the Ohio River in southern Harrison 
County northward and northwestward to 
Benton County. The Borden ranges from 
about 485 to 800 feet (138 to 244 m) in 
thickness on outcrop (Stockdale, 1939, p. 
27). The group consists of a series of lobate 
deltaic pods of sediment that in total thin in a 
southwesterly direction, so that the group is 
represented only by very thin time-equivalent 
shale in the subsurface of the southwestern
most part of the state. North of Putnam and 
Parke Counties, however, thinning of the 
group is the result of the Mississippian-Penn
sylvanian erosional unconformity (Pinsak, 
1957, p. 30). 

The Borden Group rests on the Rockford 

Limestone or, where that is absent, on the 
New Albany Shale. It is unconformable at the 
base except in northwestern Indiana, where it 
is apparently conformable with the Rockford 
(Rexroad and Scott, 1964, p. 19). The 
Borden is overlain with apparent disconform
ity by the Ramp Creek Formation and the 
laterally equivalent Muldraugh Formation. 
Along the northern part of the Borden 
outcrop area in central western Indiana, the 
Mississippian-Pennsylvanian unconformity 
truncates younger Mississippian rocks down 
to the New Albany Shale, so that the 
Mansfield Formation (Morrowan) overlies the 
Borden Group in part of that area. 

Correlation : The Borden Group is termed the 
Borden Formation in Kentucky and there 
includes the Muldraugh Member, which is a 
postdeltaic equivalent of the Ramp Creek 
Formation. The Muldraugh was deposited in 
the topographic basin left after cessation of 
Borden sedimentation and is not time 
correlative with any part of the Borden Group 
of Indiana. In Illinois the group is represented 
in the subsurface by the Borden Siltstone, and 
according to Shaver and others (1985), it 
correlates with the Springville and Warsaw 
Shales, the Fern Glen Formation, and the 
Meppen, Burlington, and Keokuk Limestones. 
Rexroad and Scott (1964, p. 19) showed that 
the base of the Borden Group in Benton 
County was in the Bactrognathus-Polygnathus 
communis Assemblage Zone (conodonts) and 
correlated with the lower part of the 
Burlington Limestone of the upper Mississippi 
Valley. In part of southern Indiana the base 
belongs in the younger Bactrognathus-Taphro
gnathus Assemblage Zone and is no older than 
late Burlington in age. Indeed, a number of 
workers (for example, Kammer, Ausich, and 
Lane, 1983; Kammer, 1984; and Butts, 1915) 
correlated the lower interval with the Keokuk 
Limestone. Conodonts recovered from the 
Floyds Knob Limestone Member of the 
Edwardsville Formation indicated correlation 
with part of the Keokuk Limestone of the 
upper Mississippi Valley (Gates and Rexroad, 
1970; Whitehead, 1978) , as did crinoids from 
the upper part of the group in Montgomery 
County (Van Sant and Lane, 1964). 
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Brainard Shale, Maquoketa Group, HHG 
Ordovician System 

Type locality and use of name in Indiana: The 
Brainard Shale was named by Calvin (1906, p . 
60, 97) for exposures of bluish-gray shale near 
Brainard, Fayette County, Iowa. This forma
tion has been widely recognized in Illinois 
(Templeton and Willman, 1963; Kolata and 
Graese, 1983), where it has been assigned to 
the Maquoketa Group. Gutstadt (1958a, p. 
76) recognized the Maquoketa in northwest
ern Indiana and noted that it consisted of 
"upper and lower shale units separated by 
interbedded shale and limestone or dolomite 
units," but he did not apply names to the 
divisions. Gray (1972b, fig. 5 and p. 20-21) 
adopted the name Brainard Shale for the 
uppermost formation in the Maquoketa 
Group in western Indiana. 

Description and correlation: The Brainard 
Shale is restricted to subsurface usage in 
Indiana and depends for its recognition on 
identification of the underlying Fort Atkin
son Limestone. Gray (1972b) recognized the 
Brainard primarily in northwestern Indiana, 
but later work by John B. Droste (oral 
communication, 1983) shows that the Fort 
Atkinson and, therefore, also the Brainard are 
identifiable over a wider area that includes 
much of northern, central, and southwestern 
Indiana. Flugeman and Pope (1983) have 
recognized thin outliers or tongues of 
Brainard Shale on the outcrop in southeastern 
Indiana. 

Over most of the area of its recognition, 
the Brainard Shale is 75 to 100 feet (23 to 30 
m) thick, but in a narrow area from central 
Indiana northward to the southern shore of 
Lake Michigan it is thin to absent because of 
erosion before deposition of overlying Silu
rian rocks. The Brainard consists principally 
of gray to greenish-gray shale that contains a 
few thin interbeds of limestone. It is overlain 
in central and western Indiana by the Sexton 
Creek Limestone and in northeastern Indiana 
by the Manitoulin Dolomite Member of the 
Cataract Formation. 

The Brainard overlies the Fort Atkinson 
Limestone through nearly all of its known 
extent, but in the outliers mentioned above 
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the Brainard rests on a hardground developed 
on the underlying Whitewater Formation 
(Flugeman and Pope, 1983). Regional signifi
cance of this feature is unclear; according to 
Willman and others (1975, p. 86), fossils in 
the upper part of the Brainard in Illinois 
suggest equivalence to the Elkhorn Formation 
of former Indiana usage (uppermost Rich
mondian), whereas Flugeman and Pope 
concluded that "the Maquoketa Group is in 
part younger than the entire Cincinnatian 
Series in southeastern Indiana." 

Branchville Formation, HHG 
Buffalo Wallow Group, 
Mississippian System 

Type and reference sections and description: 
The Branchville Formation was named by 
Gray (1978, p. 8) for a small settlement in 
Perry County, Ind. A section near Branchville, 
earlier described by Malott (1925, p. 
125-126), was designated as the type section, 
but because this section was much overgrown, 
several reference sections were specified. The 
most important of these is Indiana Geological 
Survey drill hole 132, near Oriole, Perry 
County (Gray, 1978, appendix 2). In this hole 
the Branchville Formation is 92 feet (28 m) 
thick and consists mainly of mudstone, shale, 
siltstone, and sandstone, all in relatively thin 
beds. At its base is the Vienna Limestone 
Member, and marking its top is the Leopold 
Limestone Member. Both of these members 
are thin. 

The Branchville Formation crops out from 
the Ohio River northward to southwestern 
Orange County. Where the entire formation is 
present, it is 85 to 105 feet (26 to 32 m) 
thick. It conformably overlies the Tar Springs 
Formation and is clearly distinguishable from 
that formation only where the Vienna 
Limestone Member is present. It is conform
ably overlain by the Tobinsport Formation, 
and this distinction can commonly be made 
only where the Leopold Limestone Member is 
present. Along the north edge of its extent, 
the Branchville Formation is truncated and 
disconformably overlain by the Mansfield 
Formation (Morrowan). 

The Branchville Formation is restricted to 
outcrop use, but the basal key member, the 
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Vienna, is widely recognized in the subsur
face, where it has formation rank as the 
Vienna Limestone. The upper key member, 
the Leopold, is a tongue of the Menard 
Limestone of subsurface usage. 

Correlation: The Branchville Formation is 
equivalent to the lower part of the Buffalo 
Wallow Formation of Kentucky usage and to 
the Vienna Limestone, the Waltersburg 
Formation, and some part of the Menard 
Limestone of the standard Chesterian section. 
The Branchville equates with rocks within 
North American foraminiferal Zone 17 of 
Mamet and Skipp (1971) and within Zone El 
of the Namurian Series of European usage. On 
the basis of contained conodonts, the 
Branchville belongs to the Kladognathus 
primus Assemblage Zone and the lower part 
of the overlying Kladognathus-Cavusgnathus 
naviculus Assemblage Zone of North Ameri
can standard usage (Collinson, Rexroad, and 
Thompson, 1971). 

Brassfield Limestone, Alexandrian and CBR 
Niagaran Series, Silurian System 

Type section and use of name in Indiana: The 
Brassfield Limestone was named by Foerste 
(1906, p. 18, 27) for exposures along the 
now-abandoned Louisville and Atlantic Rail
road between Brassfield and Panola in 
Madison County, east-central Kentucky. The 
Brassfield of Indiana was first called the 
Clinton Limestone (Foerste, 1896, 1897), a 
now-abandoned term because the Brassfield 
of Indiana is continuous with the type 
Brassfield in east-central Kentucky. In south
eastern Indiana and adjacent Kentucky the 
Lee Creek Member is now recognized at the 
top of the formation (Nicoll and Rexroad, 
1968, p. 8-10). The Belfast Bed of Foerste 
(1896, p. 163-164), named for strata in Ohio 
on the eastern flank of the Cincinnati Arch, 
has been tentatively included as a basal part 
of the Brassfield at one locality in Indiana 
(Rexroad, 1967; Burger, 1970, p. 12) but is 
here considered to be absent from Indiana, 
possibly because of either nondeposition or 
facies change. 

Description: In Indiana the Brassfield Lime
stone is generaly a medium- to coarse-grained 
fossiliferous limestone having numerous ir-

regular blebs and stringers of shale scattered 
throughout and in many places containing 
Ordovician pebbles in the lower part. Small 
amounts of fine-grained dolomite are present 
in most sections, and the Lee Creek Member 
is also a dolomite. Color is variable; yellowish 
brown to salmon pink is common, but near 
Richmond the basal part is nearly white and 
the upper part is dark gray and contains 
scattered yellow grains. 

In Indiana exposures of the Brassfield are 
found near Richmond and near Connersville 
and thence southwestward to the Ohio River 
near Charlestown. The formation is generally 
less than 4 feet (1.2 m) thick along the 
outcrop belt, but its maximum thickness on 
outcrop is 14 feet (4.3 m) and in the 
subsurface is 20 feet (6 m). The Brassfield is 
absent from parts of Decatur, Ripley, 
Jennings, and Jefferson Counties, so that the 
Osgood Member of the Salamonie Dolomite 
lies directly on rocks of Ordovician age 
(Rexroad, 1967). 

Northward in the subsurface, in about 
northern Randolph County and Delaware and 
Madison Counties, the Brassfield is in a facies 
relationship with the Manitoulin Dolomite 
and Cabot Head Members of the Cataract 
Formation (Rexroad, 1980). To the west the 
Brassfield merges with the Sexton Creek 
Limestone that underlies approximately the 
western two-thirds of Indiana (Rexroad and 
Droste, 1982). The Brassfield unconformably 
overlies the Whitewater Formation of Ordo
vician age and in tum is unconformably 
overlain by the Osgood Member of the 
Salamonie Dolomite or by the undifferenti
ated Salamonie. 

Correlation: The Brassfield Formation (Rex
road and others, 1965) of the Cincinnati Arch 
area is time transgressive, the Brassfield 
Limestone of Indiana being younger than the 
type Brassfield. In Indiana Brassfield cono
donts below the Lee Creek belong in the 
Distomodus kentuckyensis Assemblage Zone 
of middle and later Llandoverian age; the Lee 
Creek Member is C5 in age in reference to the 
standard zonation of the Llandoverian Series 
of Great Britain (Nicoll and Rexroad, 1968). 
In some localities evidence is lacking of an 
unconformity between the Lee Creek and the 
underlying part of the Brassfield, which 
suggests that part of the Brassfield proper is as 
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young as the C4 interval in the upper part of 
the type Llandoverian. The Indiana Brassfield 
correlates with the Noland Formation of 
east-central Kentucky, and the main part of 
the formation also correlates approximately 
with the Elwood and Kankakee Formations 
of northeastern Illinois. It is continuous with 
the Sexton Creek Limestone of western 
Indiana, Illinois, and Missouri and with the 
Manitoulin and Cabot Head rocks of the 
Cataract Group (Formation in Indiana) of the 
Michigan Basin. 

Brazil Formation, HCH & WAH 
Raccoon Creek Group, 
Pennsylvanian System 

Type locality and history of name: The Brazil 
Formation as originally named by Fuller and 
Ashley (1902, p. 2) for Brazil, Clay County, 
Ind., included the rocks in the interval 
between the top of the Mansfield Sandstone 
and the bottom of the Petersburg Coal 
(Springfield Coal Member of present usage). 
Cumings (1922, p. 525) amended the Brazil 
Formation to include only the rocks in the 
interval between the base of the Lower Block 
Coal Member and the unconformity above 
what was then called Coal II. Hutchison 
(1976, p. 22-23) further amended the Brazil 
to include only those rocks between the top 
of the Minshall Coal Member and the base of 
the Lower Block Coal Member. 

Description: In the Brazil area the formation 
consists of shale, sandstone, underclay, and 
coal and ranges from 40 to 90 feet (12 to 27 
m) in thickness (Hutchison, 1960, p. 13). The 
Brazil Formation consists in ascending order 
of the Lower Block, Upper Block, and 
Minshall Coal Members and other rocks 
unnamed to member. In places a thin coalbed 
referred to as the rider of the Upper Block 
Coal Member is present in the interval 
between the Upper Block and the Minshall 
Coal Members. 

Irregularity, both in thickness and in 
persistence of recognizable beds, is character
istic of the Brazil Formation in much of its 
area of outcrop from Warren County on the 
north (Hutchison, 1961) to Spencer County 
(Hutchison, 1959) on the Ohio River. North 
of southern Parke County, for example, the 
Lower Block coal is absent or untraceable, so 
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that it is nearly impossible to separate the 
Brazil and Mansfield Formations; in southern 
Indiana, in Daviess (Hutchison, 1971a), 
Dubois (Hutchison, 1964), and Spencer 
(Hutchison, 1959) Counties, coalbeds be
lieved to be equivalent to the block coals are 
present over most of the area but are difficult 
to distinguish from upper Mansfield coals. 
Numerous drill holes penetrate the Brazil in 
the subsurface in Indiana, but detailed 
information on the character of the coals and 
other marker beds is wanting in extreme 
western and southwestern Indiana because of 
lack of coring or detailed mapping. 

Correlation: The rocks assigned to the Brazil 
Formation in Indiana are equivalent to the 
upper and lower parts respectively of the 
Abbott and Spoon Formations of Illinois and 
part of the Tradewater Formation in western 
Kentucky (Kosanke and others, 1960, pl. 1). 

The Brazil Formation was assigned by 
Wanless (1962) to the upper part of what was 
then called the Pottsvillian Series in the 
Appalachian area, but later it was assigned to 
the Atokan Series in the North American 
Pennsylvanian standard by Shaver and Smith 
(1974, p. 17-20), Shaver (1984), and Shaver 
and others (1985). Much of the basis for the 
Atokan assignment is the occurrence of a 
species of the fusulinid genus Fusulinella 
(identified by M. L. Thompson) in an 
unnamed limestone between the Lower and 
Upper Block coals in Clay County, Ind. Its 
stratigraphic position is below the lowest 
occurrence in Indiana of the lower type 
Desmoinesian indicator Fusulinella iowaensis 
and above the known occurrences of the 
Morrowan indicators that are discussed in the 
articles on the Lead Creek Limestone Member 
and its Ferdinand and Fulda Beds. 

Bridge Junction Sandstone Member, NRH 
Dugger Formation, 
Pennsylvanian System 

Type section : The name Bridge Junction 
Sandstone Member was first used by Fried
man (in preparation) in describing a sandstone 
exposed at Bridge Junction in Coal Creek 
valley in the NE¼ sec. 29, T. 13 N., R. 9 W., 
3¾ miles (6.0 km) southwest of New Goshen, 
Vigo County, Ind. The Bridge Junction 
exposure was designated the type section 
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because it shows the thickest sandstone and 
typical bedding of the rock. Because the 
vertical stratigraphic relationships of the 
member are not clearly shown at the type 
section, Friedman designated a subsurface 
reference section in a drill hole 2 miles ( 3.2 
km) south-southeast of New Goshen and 1 
mile (1.6 km) west-northwest of Bridge 
Junction in the NE¼NE¼ sec. 30, T. 13 N., 
R. 9 W., Vigo County. 

Description: The Bridge Junction is a 
light-brown sandstone that is massive, thick 
bedded to crossbedded, and fine grained to 
medium grained. The unit weathers red 
brown. The brown color of fresh samples of 
sandstone is typical of channel deposits. In 
places this sandstone is slightly calcareous. 
The sandstone averages 30 feet (9 m) in 
thickness; however, it is as much as 90 feet 
(27 m) thick in sec. 26, T. 13 N., R. 9 W., 
Vigo County. It is overlain by a thin 
noncalcareous to calcareous gray shale, which 
is overlain by the Universal Limestone 
Member of the Dugger Formation. In the 
absence of both the shale and the limestone, 
the sandstone is overlain by underclay. The 
Bridge Junction Sandstone Member occupies 
channels or valleys eroded into sandy shale, 
interlaminated shale and sandstone, and thick 
gray shale of the Dugger Formation. It is 
present in the New Goshen Channel and its 
tributaries in Vigo County (Friedman, in 
preparation). 

Correlation: Although he did not use the 
name Bridge Junction, Friedman ( 1960, p. 
28) stated that the sandstone in the New 
Goshen Channel, which is now the Bridge 
Junction sandstone, was in the same strati
graphic position as a thick sandstone that lay 
below the Danville Coal Member of the 
Dugger Formation in Sullivan and Knox 
Counties. The New Goshen Channel sand
stone was also equated with the Anvil Rock 
sandstone of Illinois and Kentucky by 
Friedman (1960). Anvil Rock-filled channels 
were mapped in southern Illinois, southwest
ern Indiana, and western Kentucky by 
Hopkins (1958), and in this compendium the 
name Anvil Rock Sandstone Member of the 
Dugger Formation has been formally intro
duced by Curtis H. Ault for use in Posey, 

Gibson, and Knox Counties in southwestern 
Indiana. Although the Anvil Rock and the 
Bridge Junction are at the same stratigraphic 
position, further study is needed to determine 
if they belong to one body of rock and to 
establish definitive correlation. 

Bristow Sandstone Member, HHG 
Tobinsport Formation, 
Mississippian System 

Type section and history of name: The 
Bristow Sandstone Member was named for 
Bristow in west-central Perry County, Ind. 
The name was originally applied in a 
formational sense (Malott, 1925, p. 111-112) 
but was later suppressed in favor of the term 
Palestine Sandstone from the standard Ches
terian section (Malott, 1931, p. 222). Malott's 
restricted usage as a single bed of sandstone, 
however, was at variance with standard usage, 
which includes much shale in the formation. 
(Compare Malott, Esarey, and Bieberman, 
1948, with Willman and others, 1975, p. 
161.) Because of this variance and apparently 
insoluble boundary problems associated with 
the broader unit, Gray (1978, p. 12) 
recommended a return to Malott's original 
concept of the Bristow for outcrop usage and 
specified a section near Bristow, earlier 
described by Malott (1925, p. 126), as the 
type section. Indiana Geological Survey drill 
hole 132, near Oriole in Perry County (Gray, 
1978, appendix 2), is here designated as a 
principal reference section. 

Description: At Bristow the Bristow Sand
stone Member reaches its maximum known 
thickness of 15 feet (5 m) (Malott, 1925, p. 
126). More commonly it is 2 to 12 feet (0.6 
to 4 m) thick. It is 25 to 50 feet (8 to 15 m) 
above the base of the Tobinsport Formation 
and about 210 feet (64 m) above the top of 
the Glen Dean Limestone (Gray, 1978, p. 12). 
In most places the member is a single ledge 
that ranges from fine-grained ripple-bedded 
quartzose sandstone to thinly interstratified 
sandstone, siltstone, and shale. It forms a 
widely recognizable unit in Perry County, 
although it is absent from some areas and is 
not known outside that county. 

Correlation: The Bristow Sandstone Member 
falls within the limits of the Palestine 
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Sandstone of the standard Chesterian section, 
but the internal stratigraphy of the Palestine 
is complex (Swann, 1963, p. 39-40; Willman 
and others, 1975, p. 161), and there is at 
present no way to determine the position of 
the Bristow member within that formation. 
The term Bristow has not been applied in the 
subsurface. 

Bryantsville Breccia Bed, DDC 
Ste. Genevieve Limestone, 
Mississippian System 

Type and reference sections: Although first 
used by Patton (1949, p. 8), the name Bryants
ville Breccia is usually attributed to Malott 
(1952, p. 9, 95-97), who wrote of three 
specific typical exposures near Bryantsville, 
Lawrence County, Ind.: (1) on the north side 
of U.S. Highway 50 in the NW¼NW¼ sec. 25, 
T. 4 N., R. 2 W., 1 mile (1.6 km) southwest of 
Bryantsville, and (2 and 3) in two quarries in 
the SW¼NW¼ and the SE¼NE¼ sec. 20, T. 4 
N., R. 1 W., 1 ¼ and 2 miles (2.0 and 3.2 km) 
east of Bryantsville. The breccia was desig
nated as a bed at the top of the Levias 
Member of the Ste. Genevieve Limestone by 
Gray, Jenkins, and Weidman (1960, p. 50). 

Description: The breccia fragments of the 
Bryantsville Breccia Bed are angular to 
subangular; consist of dense micritic lime
stone and partly to wholly oolitic limestone; 
and are bound together by a matrix consisting 
of calcite, finely divided limestone fragments, 
oolitic limestone, and, less commonly, chert. 
The fragments range from 0.01 to 0.4 foot 
(0.3 to 12.2 cm) in breadth and are 
commonly dark gray to dark blue gray. The 
binding material, possibly of algal origin and 
in sinuous subparallel laminae, ranges in color 
from lighter to darker than the fragments. A 
zone of color-banded and wavy-laminated 
cherty or siliceous limestone or of nonsili
ceous limestone is found in many exposures 
of the Bryantsville and in places is its only 
expression. 

The breccia occurs in one or more beds and 
is as much as 12 feet (3.7 m) thick, although 
in places it is only a few inches thick. Other 
less persistent breccias and other lithologies 
similar to the Bryantsville are found in the 
overlying Paoli Limestone and at other 
horizons in the Ste. Genevieve Limestone 
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(Perry and Smith, 1958, p. 35). These are 
difficult to distinguish from the Bryantsville 
unless enough thickness of section is available 
to place the breccia with respect to other 
identifiable stratigraphic units. A similar 
breccia at the top of the Ste. Genevieve of 
subsurface usage (see fig. 2) was noted by 
Zinn (1983, p. 61), who stated that "this 
breccia occurs stratigraphically lower than the 
Bryantsville" because it underlies the Aux 
Vases Formation. 

Distribution and correlation: The Bryantsville 
Breccia Bed marks the top of the Levias 
Member and the Ste. Genevieve Limestone 
throughout the outcrop belt in Indiana. 
According to Malott (1952, p. 9-10) and 
McFarlan and others (1955), the Bryantsville 
also extends into western Kentucky in the 
southern part of the Illinois Basin. There it is 
placed in the Ste. Genevieve partly on the 
basis of the presence of the crinoid 
Platycrinites penicillus (Malott, 1952, p. 9), 
and on the same basis it is assigned to Swann's 
(1963, p. 20-21) Genevievian Stage, Val
meyeran Series (Willman and others, 1975, p. 
141-142). 

Bucktown Coal Member, AMB, CEW & NRH 
Dugger Formation, 
Pennsylvanian System 

Type locality and identification problem: The 
name Bucktown Coal Member (Dugger 
Formation) was proposed by Wier (1965) in 
an unpublished manuscript and was first 
published by Burger and Wier (1970), who 
also designated a type section in sec. 1, T. 6 
N., R. 8 W., near Bucktown in Sullivan 
County, Ind. 

The identification of this coal and the 
underlying unnamed coal has been the source 
of some confusion. Ashley (1899, p. 91), 
although giving no specific section, designated 
coalbeds above Coal V (now the Springfield 
Coal Member) and below Coal VI (Hymera 
Coal Member) as Coal Va and Coal Vb. Logan 
(1922, p. 627) recognized two thin beds of 
coal above the Springfield Coal Member but 
said that "the upper coal is generally thicker 
and is designated as Coal Va." Wier (1951) 
and Kottlowski (1954) did not find the lower 
coal in the area of the Linton and Dugger 
Quadrangles, so the upper coal was called 
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Coal Va. Wier (1953) and Wier and Stanley 
(1953) then recognized Coal Va as the lower 
coal, which lies between the Alum Cave and 
Antioch Limestone Members, and Coal Vb as 
the upper coal, which lies above the Antioch 
Limestone Member. Wier (1965) stated this 
this lower coal could be recognized in a few 
exposures as a separate and distinct unit, but 
he did not name it because of lack of 
information on its distribution. 

Description: The Bucktown coal ranges from 
0.1 to 4.0 feet (0.03 to 1.2 m) and averages 
1.2 feet (0.4 m) in thickness. In places it 
contains a shale parting as much as 11 feet 
(3.4 m) thick (Friedman, 1961). The coal lies 
stratigraphically 10 to 67 feet (3 to 20 m) 
above the Springfield Coal Member of the 
Petersburg Formation and is generally over
lain by a dark-gray shale that contains 
sideritic bands. In Vermillion and Vigo 
Counties this shale also contains numerous 
shells of the conchostracan Leaia tricarinata. 

Correlation : Although he did not use the 
name Bucktown Coal Member, Powell (1968) 
extended recognition of Coal Vb into 
Vermillion County, Ind. 

Buffalo Wallow Group, HHG 
Chesterian Series, 
Mississippian System 

Type locality and history of name in Indiana: 
The Buffalo Wallow Formation was named by 
Butts (1917, p. 112-117), who included in it 
all Chesterian rocks above the Tar Springs 
Sandstone. In a modified sense, the term has 
had extensive use in mapping in Kentucky 
(for example, Amos, 1970; Bergendahl, 1965; 
Clark and Crittenden, 1965; Crittenden and 
Hose, 1965). The formation is primarily shale, 
mudstone, and siltstone, but it also includes 
thin beds of limestone and sandstone. At the 
type locality near Cloverport, Ky., on the 
Ohio River, the formation is 265 feet (80 m) 
thick (Malott, 1925, p. 116). 

About 60 years ago the name Buffalo 
Wallow Formation was also applied in Indiana 
(Malott and Thompson, 1920; Cumings, 
1922, p. 518). The term was not, however, 
adopted by Malott (1925) in his seminal 
study of upper Chesterian rocks. He was 

concerned with subdividing the upper Ches
terian and apparently did not perceive a need 
for a group term. At group rank and in a 
somewhat expanded sense, the name was 
adopted by Gray (1978) to include all 
outcropping Mississippian rocks above the 
Glen Dean Limestone. This usage differs from 
that in Kentucky in rank assignment and by 
including the Tar Springs Formation in the 
group, but it "expresses well the lithologic 
unity of the upper Chesterian and it retains an 
old and established name" (Gray, 1978, p. 5). 

As originally defined for Indiana usage, the 
term Buffalo Wallow Group was not extended 
into the subsurface (Gray, 1978), but it is 
now finding application there in a substantial
ly identical sense-that is, to include all 
Mississippian rocks above the Glen Dean 
Limestone. In surface usage the three 
formations of the group in ascending order 
are the Tar Springs, Branchville, and Tobins
port Formations; in the subsurface the 
component formations are the Tar Springs 
Formation, the Vienna Limestone, the Wal
tersburg Sandstone, the Menard Limestone, 
the Palestine Sandstone, the Clore Limestone, 
the Degonia Sandstone, the Kinkaid Lime
stone, and the Grove Church Shale. 

Description: The Buffalo Wallow Group is 
dominantly shale, mudstone, and siltstone, 
but it also contains prominent beds of 
sandstone and limestone, some of which are 
laterally extensive. The group exhibits its 
maximum surface thickness of about 270 feet 
(82 m) near Tobinsport on the Ohio River; in 
the subsurface its maximum thickness is 
about 750 feet (200 m) in Posey County. It 
thins progressively and is truncated northward 
as a result of pre-Pennsylvanian erosion, so 
that in the subsurface its northern margin 
crosses southwestern Sullivan County, Daviess 
County, and northeastern Dubois County. 
Along the outcrop it reaches no farther north 
than southwestern Orange County. 

Correlation: Rocks now assigned to the 
Buffalo Wallow Group were found by 
Collinson, Rexroad, and Thompson (1971) to 
span three conodont zones of North Ameri
can standard usage; in descending order they 
are the Kladognathus-Cavusgnathus naviculus 
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Assemblage Zone, the Kladognathus primus 
Assemblage Zone, and the upper part of the 
Gnathodus bilineatus-Kladognathus mehli As
semblage Zone. The group equates with rocks 
within North American foraminiferal Zones 
17 and 18 of Mamet and Skipp (1971) and 
with part of the Namurian Series (Zones El 
and E2) of European usage. 

Buffaloville Coal Member, 
Brazil Formation, 
Pennsylvanian System 

HCH & WAH 

Type section: The Buffaloville Coal Member 
was first named, simply as the Buffaloville 
Coal, by Franklin and Wanless (1944, p. 89, 
90) for the coal that was surface mined near 
Buffaloville, Spencer County, Ind. Although 
not specifically designated as type, the 
originally described section was in a surface 
mine in the center of the NE¼NW¼ sec. 9, T. 
5 S., R. 5 W. The Buffaloville Coal was 
assigned member rank by Gray, Wayne, and 
Wier (1970). 

Description: According to Franklin and 
Wanless, the Buffaloville coal is blocky and 
has a floor of underclay some 3 feet (0.9 m) 
thick. The roof of the coal is black sheety 
unfossiliferous shale, half a foot (0.2 m) 
thick, which is overlain by dark-gray shale 
that is soft, calcareous, fossiliferous, and 
slightly silty and which is overlain in turn by 
dark-blue to black argillaceous and fossilifer
ous limestone as much as 2 feet (0.6 m) thick. 
In some areas the shale is absent, and the 
limestone rests directly on the coal. 

Correlation: The Buffaloville coal was tenta
tively correlated by Franklin and Wanless 
(1944) with Coal II of Ashley (1909), but the 
Buffaloville was later assigned to the Brazil 
Formation by Hutchison (1959), who con
sidered that it was continuous with the 
Minshall Coal Member of Clay and Parke 
Counties. If this correlation is correct, a single 
coalbed, called both the Buffaloville and the 
Minshall, is present from the Ohio River to 
Warren County at the north end of the 
Indiana coalfield. According to Thompson 
and Shaver (1964, p. 20, 21), the limestone in 
the roof of the Buffaloville marks the lowest 
known Indiana position containing micro-
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faunas that are characterized by the fusulinid 
Fusulinella and ostracods Amphissites cen
tronotus and A girtyi. (See the Perth 
Limestone Member for a discussion of the 
coal and the associated limestone.) 

Busseron Sandstone Member, CEW & CHA 
Shelburn Formation, 
Pennsylvanian System 

Type section: The name Busseron Sandstone 
was first used by Cumings (1922, p. 529) for 
exposures of a sandstone and a sandy shale 
along Busseron Creek in Sullivan County. 
Cumings placed this unit stratigraphically at 
the base of his Shelburn Group, noting that, 
in general, the Busseron Sandstone rested 
disconformably on Coal VII (Danville Coal 
Member). Wier (1961, 1965) designated the 
unit as the Busseron Sandstone Member of 
the Shelburn Formation and selected a type 
section in the SW¼SE¼SE¼ sec. 7, T. 9 N., R. 
8 W., Sullivan County, Ind. 

Description: The Busseron Sandstone Member 
is a gray to tan sandstone that is fine to 
medium grained and massive. The sandstone is 
interbedded in places with gray shale. The 
sandstone is thickest south of Sullivan County 
in southwestern Indiana. It is the basal 
member of the Shelburn Formation in most 
places, but in some places it unconformably 
overlies an unnamed gray shale that is also 
included in the Shelburn Formation. The 
member is variable in thickness, ranging from 
48 to 77 feet (15 to 23 m) in Sullivan 
County. In parts of southeastern Gibson 
County, the Busseron sandstone fills erosional 
cutouts and rests on rocks having stratigraphic 
position somewhat below the Danville coal. 
Cores and geophysical logs from Posey 
County indicate that the Busseron is missing 
from many places where the basal part of the 
Shelburn Formation consists entirely of shale, 
sandy shales, or very thinly interbedded 
sandstone and shale. 

Cabot Head Member, CBR 
Cataract Formation, 
Silurian System 

Type locality and use of name: The Cabot 
Head was originally named by Grabau (1913) 
"the Cabots Head beds" for exposures at 
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Cabots Head on Manitoulin Island in northern 
Lake Huron, Ontario. This unit later became 
the Cabots Head Shale Member and was 
assigned, along with the Manitoulin Lime
stone Member and the Whirlpool Sandstone 
Member, to the Cataract Formation (Schu
chert, 1913). In the Manitoulin Island area 
the Cabot Head now has formational rank and 
in some usage includes in its upper part as 
members the Dyer Bay, the Wingfield, and the 
St. Edmund (Liberty and Bolton, 1971), 
although these units are considered to be 
interfingering formations in other usage. In 
that area the Cabot Head in places is in a 
facies relationship with the underlying Mani
toulin Dolomite  

Description: As recognized by Rexroad 
(1980) in its northeastern Indiana extent, the 
Cabot Head Member of the Cataract Forma
tion consists of varying amounts of shale, 
dolomitic shale, and shaly to argillaceous 
dolomite ranging from intimate intermixtures 
to dominance by one lithology. The dolomite 
is generally fine grained, but lenses of coarser 
fossiliferous rock are present in some places. 
Chert is known in a few sections. Although 
color varies, the rocks generally have a 
greenish cast. The member ranges from zero 
to slightly more than 60 feet (17 m) in 
thickness. 

The Cabot Head Member and the Mani
toulin Dolomite Member, which gradationally 
underlies the Cabot Head, are traced into the 
Michigan Basin part of northeastern Indiana 
from Michigan and are recognized only north 
of Allen County. In the southern extent of 
the Cataract the two are so thin and 
intergradational that they cannot be distin
guished. The Cabot Head is overlain uncon
formably by the Stroh Member of the 
Cataract, a unit of similar lithology. The basal 
bed of the Stroh, however, is commonly a 
tannish, very fine grained laminated dolomite 
that serves as a marker (Rexroad, 1980). 

Correlation: The Cabot Head of Indiana is 
continuous with the Cabot Head of Michigan. 
It does not include rocks as young as the Dyer 
Bay and the Wingfield of the Manitoulin 
Island area, northern Lake Huron. In Indiana 
it is in a facies relationship with the upper 

part of the Brassfield Limestone but generally 
pinches out east of the area of recognition of 
the Sexton Creek Limestone, although it is 
time correlative with part of the Sexton 
Creek. The Cabot Head contains conodonts of 
the Distomodus kentuckyensis Assemblage 
Zone and in terms of British terminology is 
approximately middle Llandoverian in age 
(Rexroad, 1980) (Alexandrian in the North 
American standard). 

Camp Run Member, AMB & NRH 
New Albany Shale, 
Devonian System 

Type section and description: The Camp Run 
Member of the New Albany Shale was named 
by Lineback (1968, 1970) for exposures of 
greenish- to olive-gray shale interbedded with 
brownish-black pyritic fissile shale along the 
south side of Indiana Highway 311 at the 
Interstate Highway 65 overpass west of 
Sellersburg, Clark County, Ind. (W¼S¼ lot 
110, Clark's Grant). The name was taken 
from Camp Run, a nearby creek. 

Lying above the Morgan Trail Member of 
the New Albany Shale and below the Clegg 
Creek Member, the Camp Run Member is 
fairly uniform in thickness throughout the 
shallow subsurface in southeastern Indiana 
and ranges from 24 to 28 feet (7 .3 to 8.5 m) 
in thickness (Hasenmueller, 1982). Dolomite 
concretions as large as 2 feet (0.6 m) in 
diameter are commonly found in the darker 
beds. The contact between the Camp Run 
Member and the underlying Morgan Trail 
Member is easily recognized in cores, but this 
contact is difficult to distinguish when using 
well cuttings or geophysical logs. Therefore, 
this member has not been mapped in most of 
the subsurface of Indiana. 

Correlation: On the basis of conodonts the 
Camp Run is correlated with part of the 
Grassy Creek Shale of Illinois (Lineback, 
1968). It is stratigraphically equivalent to part 
of the Grassy Creek Member of the New 
Albany Shale in northwestern Kentucky 
(Hasenmueller and Bassett, 1981) and to the 
middle part of the Gassaway Member of the 
Chattanooga Shale of Tennessee (Lineback, 
1970; Hasenmueller and others, 1983). 
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Carbondale Group, AMB & CEW 
Desmoinesian Series, 
Pennsylvanian System 

Type locality and use of name in Indiana: The 
name Carbondale Formation was first used by 
Shaw and Savage (1912, p. 6) in a description 
of rocks exposed near Carbondale in Jackson 
County, Ill. A type section consisting of three 
outcrops was established in Fulton County, 
western Illinois, by Kosanke and others 
(1960, p. 34, 46), who described the 
formation as consisting of rocks "between the 
base of the Colchester (No. 2) Coal and the 
top of the Danville (No. 7) Coal." The term 
Carbondale Group is used in Indiana for the 
rocks between the top of the Seelyville Coal 
Member of the Staunton Formation and the 
top of the Danville Coal Member of the 
Dugger Formation (Wier and Gray, 1961; 
Wier, 1961, 1965), and therefore the 
Carbondale in Indiana includes rocks between 
the Colchester and Seelyville coals that are 
not included in the Carbondale Formation of 
Illinois. Before Wier's classification, the 
Carbondale rocks of Indiana were assigned by 
Fuller and Ashley (1902) to the lower part of 
the Millersburg Formation, to the Petersburg 
Formation, and to the upper part of the 
Brazil Formation and by Cumings (1922, p. 
525-529) to the Petersburg Group and the 
upper part of the Staunton Group. 

Description: In Indiana the Carbondale Group 
ranges from 260 to 470 feet (79 to 143 m) in 
thickness but averages slightly more than 300 
feet (91 m). It is thickest in central Posey 
County and generally thins to the north and 
the east. The outcrop belt in Indiana extends 
from Warrick County northward to Vermil
lion County. The Carbondale Group includes 
some laterally persistent limestones and four 
of Indiana's commercially important coals. 
Persistent shales and underclays are associated 
with several of these coals. Most of the 
thickness of the Carbondale Group consists of 
variable shales and sandstones. Three forma
tions (the Linton, Petersburg, and Dugger 
Formations) make up the Carbondale Group, 
which is overlain by the McLeansboro Group 
and underlain by the Raccoon Creek Group. 

Correlation: The Carbondale Group in Indi-
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ana is essentially equivalent to the Carbondale 
Formation in the upper part of the Kewanee 
Group in Illinois. It correlates with much of 
the Carbondale Formation and the lower part 
of the Sturgis Formation in western Ken
tucky. 

Carthage Limestone Member, DDC 
Bond Formation, 
Pennsylvanian System 

Type locality and use of name in Indiana: The 
name Carthage was first used in 1856 (Owen, 
p. 60) for a limestone exposed along the bank 
of the Ohio River 1 mile (1.6 km) west of 
Uniontown, Union County, western Ken
tucky. It was named for Carthage Settlement, 
which is no longer in existence. The Carthage 
is equivalent to the Shoal Creek Limestone 
Member, a name introduced by Engelmann 
(1868, p. 175) for a limestone exposed along 
Shoal Creek in Clinton County, Ill. Although 
the name Shoal Creek was extended in 1961 
(Wier and Gray) to Indiana, it was later 
discontinued in deference to "Carthage" 
(Jacobson and others, 1985; Shaver and 
others, 1985) for use throughout the Illinois 
Basin. The type locality for the Shoal Creek, 
as defined by Kosanke and others (1960, p. 
38-39), is a reference section for the Carthage. 

Description: The Carthage in Indiana is a 
bluish- to brownish-gray, finely crystalline 
fossiliferous limestone that generally occurs in 
a single bed 2 to 4 feet (0.6 to 1.2 m) thick 
(Wier, 1961, 1965). In many places it overlies 
a black fissile shale and the Parker Coal 
Member (Patoka Formation). Where it has 
been measured in cores in Posey County the 
Carthage is 5 to 6 feet (1.5 to 1.8 m) thick, 
but it thins to less than a foot to the north in 
Sullivan County. The Carthage is about 8 feet 
(2.4 m) thick at the type section in Kentucky, 
and it is commonly 6 to 8 feet (1.8 to 2.4 m) 
thick at the reference section in Illinois. 

Cataract Formation, Alexandrian and CBR 
Niagaran Series, Silurian System 

Type locality and use of name: The Cataract 
Formation was named by Schuchert (1913) 
for a part of what was commonly called the 
Medina Sandstone at Niagara Falls. The unit 
has been raised to group rank and includes in 
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Ontario along the northern part of the 
Niagara Escarpment the Whirlpool, Mani
toulin, and Cabot Head Formations (for 
example, Liberty and Bolton, 1971). The 
Whirlpool pinches out westward, and in 
Michigan only the Manitoulin Dolomite and 
the Cabot Head Shale are included in the 
Cataract Group. The Cataract is recognized in 
Indiana only in the northeastern part of the 
state, which is a marginal part of the Michigan 
Basin, and there the Manitoulin and Cabot 
Head rocks are relatively thin and intergrada
tional. Therefore, the Cataract has been 
reduced to formational rank, and the other 
named units are considered to be members 
(Rexroad, 1980). 

Because of the lithologic similarity of the 
Cabot Head and the overlying unit, the Stroh 
Member, the latter is also included in the 
Cataract at member rank even though the two 
are unconformable. The three members can 
be recognized only north of Adams County, 
and so the Cataract Formation is undivided as 
to member in its southernmost extent. 

Description: Where it is undivided, the 
Cataract is generally a dolomite that is more 
impure and argillaceous in its middle and 
upper parts, a lithology that is generally like 
that of the Manitoulin farther north. The 
dolomites of the Manitoulin are variable; 
above them the Cabot Head is a mixture of 
shale and argillaceous dolomite that generally 
has a greenish cast. Similarly, the overlying 
Stroh consists of argillaceous dolomite and 
shale. The dolomite tends to be gray or 
tannish gray but commonly has a greenish 
cast, and the shale is commonly green. The 
thickest Cataract, slightly more than 100 feet 
(30 m), is in the extreme northeast corner of 
the state, and the thinnest, somewhat less 
than 10 feet (3 m), is along the axis of the 
Madison Trend (Rexroad, 1980), a north
southward-trending, structurally high feature 
in eastern northern Indiana. 

Correlation : The Manitoulin and the Cabot 
Head of Indiana are continuous with the same 
named units in Michigan, and the Stroh part is 
continuous with the Clinton Group (undiffer
entiated) of Michigan. The upper Cataract 
(Stroh Member) to the south and the west is 
in a facies relationship with the basal beds of 

the Salamonie Dolomite. The middle Cataract 
member (Cabot Head) pinches out to the 
south and the west, although in part it is in a 
facies relationship with the underlying lower 
member (Manitoulin), which in turn is in a 
facies relationship with the Brassfield Lime
stone to the south and the Sexton Creek 
Limestone to the west. The lower and middle 
Cataract rocks (Manitoulin and Cabot Head) 
contain conodonts of the Distomodus ken
tuckyensis Assemblage Zone of generally 
middle Llandoverian age, and the upper 
member (Stroh) has conodonts representative 
of the upper part of the Pterospathodus 
amorphognathoides-Kockelella ranuliformis 
Assemblage Zone and is of early Wenlockian 
age. 

Clear Creek Chert, JBD & RHS 
New Harmony Group, 
Devonian System 

Type area and use of name: The term Clear 
Creek Limestone was first applied to a few 
hundred feet of cherty carbonate rocks 
exposed in Jackson, Union, and Alexander 
Counties, southwestern Illinois, that were 
thought to be Helderbergian and Deerparkian 
(Oriskany) in age (Worthen, 1866, p. 
126-129). The name was taken from Clear 
Creek in Union County. The lower part of 
this sequence was later assigned to the Bailey 
Limestone (E. 0. Ulrich as published by 
Buckley and Beuhler, 1904, p. 110). The 
Bailey at that time was considered to be 
Devonian in age. The term Clear Creek Chert 
was used in 1908 (Savage, p. 431-443) for the 
restricted unit, and in 1920 (Savage, p. 
169-178) the Clear Creek Chert of southwest
ern Illinois was further defined as overlying 
the Backbone Limestone. Its distribution in 
the Illinois Basin was delineated by Collinson 
and others (1967) and, more specifically for 
the southwestern Indiana subsurface area, by 
Becker (197 4, p. 28-29), Becker and Droste 
(1978, p. 5), and Droste and Shaver (in 
preparation). 

Description: The Clear Creek Chert consists 
of light-yellowish-gray to whitish fine- to 
medium-grained limestone that is cherty and 
somewhat glauconitic. The Clear Creek in its 
subsurface Indiana area of about four-county 
size (Becker, 197 4, fig. llD; Droste and 
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Shaver, in preparation, fig. 8) almost every
where overlies the Backbone Limestone in an 
apparently conformable and onlapping rela
tionship. The contact is placed at the change 
from finer grained and somewhat cherty 
carbonate rocks above to coarser grained and 
purer carbonate rocks below. Only in a small 
part of southwestern Posey County in its 
Indiana distribution does the Clear Creek rest 
directly on the Grassy Knob Chert. This 
contact is placed at the level within a 10-foot 
(3-m) gradational interval where chert be
comes a major component downward. (See 
the articles on the Backbone Limestone and 
the Grassy Knob Chert for an explanation of 
these spatial relationships.) The Clear Creek is 
overlain both conformably (farthest south
west) and unconformably by the Jefferson
ville Limestone (Middle Devonian), including 
the Dutch Creek Sandstone Member. Where it 
is conformable, the contact is placed amid 
transitional lithology. 

The thickness of the Clear Creek ranges 
from an erosional zero along its northeastern 
limits to 300 feet (92 m) at the tristate comer 
of Illinois, Indiana, and Kentucky (Droste and 
Shaver, in preparation, fig. 10). 

Correlation: The Clear Creek of Indiana 
extends into the Clear Creek of Illinois and 
Kentucky, but because of differing manners 
of defining the units of the New Harmony 
Group among stratigraphers of the Illinois 
Basin, precise statements on correlation 
involve semantics. Further, in the interpreta
tion of an onlapping Backbone-Clear Creek 
relationship, the Clear Creek is not wholly 
isochronous and has some age equivalency 
with the Backbone itself. 

Indicator fossils from the Clear Creek of 
Indiana have not been described, but an 
abundant fauna in exposures in southwestern 
Illinois suggested a late Siegenian and Emsian 
(late Ulsterian) age to Collinson and others 
(1967) but only an Emsian age to Boucot and 
Johnson (1968, p. B3). 

Clegg Creek Member, NRH 
New Albany Shale, 
Devonian and Mississippian Systems 

Type section: The Clegg Creek Member of the 
New Albany Shale was named by Lineback 
(1968, 1970) for exposures along a road cut 
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on Indiana Highway 160, 2 miles (3.2 km) 
southeast of Henryville, Clark County (N¼E¼ 
lot 240, Clark's Grant). The name was taken 
from a tributary to Silver Creek 2 miles ( 3.2 
km) from the type section. 

Description: The Clegg Creek Member is 
characterized by brownish-black to black, 
finely laminated pyritic shale rich in organic 
matter. The Clegg Creek contains the highest 
concentrations of organic material in the New 
Albany (Hasenmueller, 1982). There are a few 
greenish-gray shale or mudstone beds and 
phosphatic nodules near the top of the Clegg 
Creek Member. 

Overlain by the Rockford Limestone, the 
Clegg Creek Member is about 40 feet (12 m) 
thick in Jackson, Scott, and Clark Counties 
and thins southward to 22 feet (6.7 m) in 
Harrison County (Hasenmueller, 1982). The 
Clegg Creek has not been mapped as a distinct 
unit in southwestern Indiana. This unit 
overlies the Camp Run Member of the New 
Albany Shale and includes the upper part of 
the Blackiston Formation, all of the Sander
son Formation (including the Falling Run 
Member), the Underwood and Henryville 
Formations, and the Jacobs Chapel Shale of 
Campbell (1946). The latter four units named 
are recognized as beds in the upper part of the 
Clegg Creek Member (Lineback, 1970). In 
ascending order they are (1) the Falling Run 
Bed-0.2 foot (0.06 m) of ellipsoidal or 
spherical phosphatic nodules; (2) the Under
wood Bed-0.4 foot (0.1 m) of greenish-gray 
shale containing many conodonts and scoleco
donts; (3) the Henryville Bed-0.4 to 1.7 foot 
(0.1 to 0.5 m) of carbon-rich fissile shale 
containing conodonts, phosphatic brachio
pods, and plants, and ( 4) the Jacobs Chapel 
Bed-greenish-gray calcareous glauconitic 
mudstone or shale, 0.2 to 0.6 foot (0.06 to 
0.18 m) thick on outcrop. 

Correlation: The Underwood Bed of the Clegg 
Creek bears a conodont fauna that is typical 
of the Siphonodella sulcata Assemblage Zone, 
which is Kinderhookian in age, and the 
Devonian-Mississippian boundary is at or just 
below the base of this bed. That part of the 
Clegg Creek Member below the Falling Run 
Bed is equivalent to the upper part of the 
Grassy Creek Shale, the Saverton Shale, and 
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the Louisiana Limestone of Illinois (Lineback, 
1970). The Underwood, Henryville, and 
Jacobs Chapel Beds of the Clegg Creek 
contain conodonts indicative of the cul 
division of the German standard and part of 
the cull division (Mississippian) and are 
equivalent to the Hannibal Shale of Missouri 
(Lineback, 1970). The Jacobs Chapel Bed 
correlates approximately with the middle and 
upper parts of the Hannibal and probably lies 
within the Siphonodella duplicata s.s. and the 
S. quadruplicata Assemblage Zones (Rexroad, 
1969). 

The Upper Devonian biostratigraphic mark
er Protosalvinia (Foerstia) is found about 20 
feet (6 m) above the base of the Clegg Creek 
Member in southern Indiana, and on the basis 
of the position of Protosalvinia the Clegg 
Creek Member of Indiana has recently been 
correlated tentatively with part of the Antrim 
Shale of the eastern part of the Michigan 
Basin, the Huron Member of the Ohio Shale 
of Ohio and northeastern Kentucky, and the 
upper part of the Gassaway Member of the 
Chattanooga Shale in Tennessee (Hasenmuel
ler and others, 1983). 

Clore Limestone, HHG 
Buffalo Wallow Group, 
Mississippian System 

Type locality and description in Illinois: This 
unit was originally named the Clore Forma
tion by Stuart Weller (1913, p. 129) for 
exposures near Clore School, Randolph 
County, Ill. Later the unit was restricted, 
designated the Clore Limestone (Well er, 
1920b, p. 212-213), and described as a 
crystalline to shaly limestone and calcareous 
shale as much as 40 feet (12 m) thick. Swann 
(1963, p. 40-41, 64) redefined the Clore as a 
formation and described it as 50 to 110 feet 
(15 to 34 m) thick and having "limy or shaly " 
upper and lower parts and a "sandy or shaly" 
middle part. Willman and others (197 5, p. 
161) similarly described the Clore Formation 
as "dominantly shaly throughout most of its 
extent." Consequently, the Clore is the most 
nondistinctive of all the formations in the 
standard Chesterian section, and it is the most 
uncertainly applied. 

History of name and description in Indiana: 
In the earliest definitive study of outcropping 

upper Chesterian rocks in Indiana (Malott, 
1925), this "shale interval" was not named , 
but an undocumented correlation of these 
rocks with the Clore of Illinois was later 
asserted (Malott, 1931, p. 222). Malott and 
Esarey (1940) apparently were the first to 
apply the name Clore Limestone in Indiana, 
and Malott, Esarey , and Bieberman (1948, p . 
25) more fully described the Clore as 20 to 45 
feet (6 to 14 m) of "shale with thin yellow 
impure limestones." The boundaries of this 
unit were, however, never made clear (see the 
discussion of boundary problems under "Tar 
Springs Formation"), and in a study of 
outcropping upper Chesterian rocks, Gray 
(1978) did not use the name, preferring 
instead to leave this unit undifferentiated 
within the Tobinsport Formation. 

The term Clore is now restricted in Indiana 
to subsurface use, where the formation is 
uncertainly known from Dubois and Knox 
Counties southwestward. Detailed descrip
tions and reliable thickness data are not 
available. The Clore overlies the Palestine 
Sandstone and is overlain by the Degonia 
Sandstone or by the Mansfield Formation 
(Morrowan) where uppermost Chesterian 
formations have been removed by pre-Penn
sylvanian erosion. 

For Indiana usage the Clore Limestone is 
here assigned to the Buffalo Wallow Group. 

Cohn Coal Member, CEW 
Matton Formation, 
Pennsylvanian System 

Type locality and use of name in Indiana: The 
Cohn Coal was introduced by Newton and 
Weller (1937, p. 18) for exposures in the NE¼ 
sec. 1, T. 11 N., R. 12 W., Clark County, Ill., 
2 miles (3.2 km) southeast of Cohn (now 
called Livingston). This coal was later 
designated the Cohn Coal Member (Kosanke 
and others, 1960, p. 41) in Illinois. It was 
accepted by Wier (1961, 1965) as a member 
of the Mattoon Formation in Indiana. 

Description: The Cohn Coal Member is 2 
inches (< 0.1 m) thick in the type area and is 
20 feet (6 m) above the top of the Livingston 
Limestone Member of the Bond Formation. It 
is underlain by 4 to 5 feet (1.2 to 1.5 m) of 
clay and overlain by a foot (0.3 m) of 
light-gray shale. The only known occurrence 
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of the Cohn coal in Indiana is at Merom, 
Sullivan County (W½ sec. 7, T. 7 N., R. 10 
W.), where it is more than a foot (> 0.3 m) 
thick and has been mined on a small scale. 

Colchester Coal Member, CHA & DH 
Linton Formation, 
Pennsylvanian System 

Type section and use of name in Indiana: The 
name Colchester Coal was introduced by 
Worthen (1868, p. 11) for exposures in 
McDonough County, Ill. Wanless (1956, p. 
10) designated as the type section exposures 
near Colchester (secs. 12 and 13, T. 5 N., R. 4 
W.), McDonough County. The name Colches
ter Coal Member ( of the Linton Formation) 
was adopted in Indiana (Wier and Gray, 1961) 
for the coal designated Coal Illa by Ashley 
(1909, p. 55-57). In Pike and Warrick 
Counties this unit was previously known as 
the Velpen Coal (Fuller and Ashley, 1902, p. 
2), but the name Velpen is now used only for 
the overlying limestone. A reference core 
drilled in Survey drill hole 306 by the Indiana 
Geological Survey in Pike County contains 
Colchester coal from 140.6 to 141.6 feet 
( 42.8 to 43.2 m) (Hasenmueller and Ault, in 
preparation). 

Description and correlation: The Colchester 
Coal Member is a thin (0.1 to 3 feet;< 0.1 to 
0.9 m) but widespread coal that is bright 
banded and commonly displays a thin medial 
shale parting. It overlies a persistent under
clay, 1 to 4 feet (0.3 to 1.2 m) thick. It is 
overlain by the Mecca Shale Member, a black 
fissile shale that is 1 to 7 feet (0.3 to 2.1 m) 
thick. The Colchester may lie from a few 
inches to 65 feet (20 m) above the Seelyville 
Coal Member but generally lies 20 to 40 feet 
(6 to 12 m) above the Seelyville. The 
Colchester coal lies 5 to 50 feet (1.5 to 15 m) 
below the Survant Coal Member. 

In Indiana the Colchester is traceable on 
outcrop from Spencer County on the Ohio 
River to the Vermilion River in northern 
Vermillion County. It is an excellent and 
widespread marker on geophysical logs in 
most of the Illinois Basin. The name 
Colchester is now used for this coal in Illinois 
and in the subsurface in Kentucky, but 
correlation with surface exposures in Ken
tucky is controversial and not definitely 
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established (Jacobson and others, 1985). 

Coldwater Shale, SJK & CBR 
Kinderhookian Series, 
Mississippian System 

Type locality and use of name in Indiana: The 
Coldwater was named by Lane (1893, p. 66) 
for outcrops of light-colored greenish to 
bluish and darker shales along Coldwater 
River in Branch County, Mich. The name 
Coldwater Shale is used in Indiana for the 
southern extension of the Michigan rocks by 
the same name into northeastern Indiana 
north of the Cincinnati Arch. 

Description: The Coldwater Shale is known in 
Indiana only in the subsurface because its 
position at the bedrock surface is deeply 
buried by glacial drift (Johnson and Keller, 
1972). Because of pre-Pleistocene erosion, it 
is not present west of Elkhart County or 
south of northern DeKalb County and Noble 
County, but it reaches a thickness greater 
than 500 feet (152 m) in Steuben County. 
The Coldwater is typically a gray to 
greenish-gray, slightly silty shale bearing red 
shale stringers near the bottom. In some 
places there are lenses of brown dolomite or 
limestone throughout the section. A distinc
tive red shale, 5 to 20 feet (1.5 to 6.1 m) and 
sometimes called the Coldwater Red Rock, is 
at the base of the unit. The Coldwater 
conformably overlies the Sunbury and Ells
worth Shales. 

Correlation: The Coldwater Shale of Indiana 
is Kinderhookian in age and correlates with 
the Coldwater Shale in Michigan and the 
Cuyahoga Formation in Ohio. In southern 
Indiana the lower part of the Rockford 
Limestone and the uppermost parts of the 
Ellsworth and Clegg Creek Members of the 
New Albany Shale are equivalent to the 
Coldwater (Shaver and others, 1985). 

Coxville Sandstone Member, AMB & CEW 
Linton Formation, 
Pennsylvanian System 

Type section: The name Coxville Sandstone 
was first used by Ashley (1899, p. 300-301, 
385) in describing a 20-foot (6-m) sandstone 
exposed on the northeast side of Raccoon 
Creek in the NE¼ sec. 16, T. 14 N., R. 8 W., 
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half a mile east of Coxville, Parke County, 
Ind. Friedman (1960, p. 23-28) reduced the 
rank to that of member in the Linton 
Formation. 

Description: The Coxville is typically a fine
to coarse-grained thick-bedded and cross
bedded sandstone, but shale partings a few 
inches thick are present in some sections. 
Thickness of the sand varies greatly and is 60 
feet (18 m) 1 mile (0.6 km) southeast of the 
type section. The sand grains are subangular 
to subrounded and are cemented with clay, 
iron oxide, or calcium carbonate. The unit lies 
between the Seelyville Coal and the Colches
ter Coal Members, although both coals are 
absent from some places and sandstone is 
found in their positions. Where the interval 
between the two coals is composed mostly of 
shale or shaly sandstone, the Coxville is not 
recognized. It ranges from 10 to 50 feet (3 to 
15 m) in thickness in the subsurface in 
Sullivan, Pike, Gibson, and Posey Counties. 

Correlation: The Coxville Sandstone Member 
correlates with the Palzo and Isabel Sandstone 
Members of Illinois. 

Cranberry Marsh Member, JBD & RHS 
Detroit River Formation, 
Devonian System 

Type and reference section: The Cranberry 
Marsh Member was named by Doheny, 
Droste, and Shaver ( 197 5, p. 32-33) for 
pertinent rocks that were cored in the 
Northern Public Service Co. August Taelman 
No. 1 well, eastern LaPorte County, Ind. 
(NE¼ sec. 16, T. 36 N., R. 1 W.), and that 
were assigned as the upper member to the 
Detroit River Formation. A principal refer
ence section was designated as rocks that are 
exposed in the Woodburn Quarry of May 
Stone & Sand, Inc., eastern Allen County, 
Ind. (NE¼ sec. 23, T. 31 N., R. 14 E.), and 
that have been cored in Indiana Geological 
Survey drill hole 188. 

Description: The Cranberry Marsh consists of 
a series of interbedded gray to dark-brown 
lithographic to sublithographic limestones, 
dolomites, and evaporite rocks. Some dolo
mitic grainstones and packstones are included, 

but micritic texture is a dominating character 
for this upper member of the Detroit River 
Formation. Brecciated intervals ( due to 
evaporite solution?), shaly partings, and thin 
lamination are other features of note. As 
much as 30 feet (9 m) of massive gypsum is 
found in the lowest part of this member in 
eastern LaPorte County and western St. 
Joseph County. 

The Cranberry Marsh conformably overlies 
the Milan Center Dolomite Member of the 
Detroit River Formation, probably in a partial 
facies relation. Where the Milan Center is 
absent from parts of northeastern Indiana, the 
Cranberry Marsh overlies the Grover Ditch 
Member, probably conformably. The Cran
berry Marsh is overlain unconformably by the 
Traverse Formation (Middle Devonian) in an 
updip overlapped, truncated manner. 

The known Cranberry Marsh distribution is 
mainly in the subsurface of northern Indiana 
north of the Cincinnati and Kankakee Arches. 
From an eroded edge extending from Allen 
County to Pulaski and Lake Counties, the 
unit thickens toward northernmost LaPorte 
County to 60 feet (18 m) or more. 
Recognition is poor in northeastern Indiana, 
which may be due to two circumstances: 
truncation by the overlapping Traverse 
Formation and the facies relationship of the 
Cranberry Marsh and the Milan Center with 
the Grover Ditch Member. As the latter 
thickens, the other two mem hers thin. 

Correlation: No index fossils are known from 
the Milan Center, but the presumably 
isochronous Tioga Bentonite Bed is found in 
the Milan Center in part of the distribution of 
the member. Therefore, much of what is said 
elsewhere about correlation of the upper parts 
of the Detroit River and of the Grover Ditch 
applies to the Cranberry Marsh. (See articles 
on the Detroit River and the Grover Ditch.) 

The Cranberry Marsh correlates physically 
with the lithologically similar Vernon Fork 
Member of the Jeffersonville Limestone, 
southern Indiana, specifically the upper part; 
with the Cooper Member (fine-grained to 
lithographic rocks) of the Grand Tower 
Limestone, central and southern Illinois 
(Meents and Swann, 1965, p. 7); and with 
part of the Dundee Limestone, northwestern 
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Ohio. (See Janssens, 1970, and Sparling, 
1983.) The Cranberry Marsh has also been 
correlated (Rooney, 1965, p. 270) with the 
so-called Reed City Anhydrite of Ells (1958, 
figs. 8 and 9), which Ells assigned to the 
upper part of the Detroit River Group but 
which Gardner ( 197 4) assigned to the lower 
Dundee, southern Michigan. 

The basal Cranberry Marsh gypsum unit in 
LaPorte and St. Joseph Counties has been 
confused with evaporite rocks in the Grover 
Ditch (Rooney, 1965), but that identification 
is no longer tenable. 

Curdsville Member, BDK 
Lexington Limestone, 
Ordovician System 

Type locality and use of name: The name 
Curdsville Bed (and Curdsville Substage) was 
given originally by Miller (1905) to 30 feet (9 
m) of fossiliferous and partly cherty rocks 
exposed at Curdsville in Mercer County, Ky. 
There it was considered to be the lowermost 
unit of what is now called the Lexington 
Limestone. After a period of use at different 
ranks in Kentucky, it was assigned member 
status by Black, Cressman, and MacQuown 
(1965). Their name, the Curdsville Limestone 
Member (Lexington Limestone), is here 
adopted with slight modification and assigned 
to corresponding rocks in Indiana. An Indiana 
reference section is designated as the perti
nent rocks cored in Indiana Geological Survey 
drill hole 133 on the Robbins farm in sec. 1, 
T. 2 N., R. 1 W., Switzerland County. In this 
core the Curdsville is 15 feet (4.6 m) thick. 

Description, distribution, and correlation: 
The Curdsville Member of the Lexington 
Limestone is the lower of two named 
subdivisions of the Lexington Limestone in 
Indiana. (See the article in this volume on the 
Point Pleasant Member.) It is generally a 
tannish-gray fossiliferous limestone. The 
Curdsville is present everywhere the Lexing
ton is present except in Floyd and Harrison 
Counties. It is zero foot thick in Floyd and 
Harrison Counties and thickens northeastward 
to a maximum of 20 feet (6 m) in 
northeastern Dearborn County. The Curds
ville thins and becomes absent through facies 
change with overlying rocks of the Lexington. 
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The Curdsville Member is a distinctive 
lithologic unit as recognized in both cores and 
samples. It represents a sharp lithologic break 
from the micritic limestones of the underlying 
Plattin Formation of the Black River Group, 
but it apparently has a conformable contact 
with the Plattin. It is overlain conformably 
everywhere by an argillaceous limestone 
within the Lexington. 

Although the lowermost few feet of the 
Trenton Limestone in southern Indiana 
resembles the Curdsville Member in color and 
composition, that part of the Trenton does 
not everywhere stand in sharp contrast to the 
overlying Trenton rocks. For this reason, the 
Curdsville is given member status only in the 
Lexington in Indiana. The Curdsville Member 
correlates with rocks known by the same 
name and mapped by Cressman ( 197 3) in 
north-central Kentucky and, as is implicit 
from the discussion above, with other rocks 
of the Lexington that are not named as 
members. 

Cypress Formation, HHG 
West Baden Group, 
Mississippian System 

Type locality and history of name in Indiana: 
The name Cypress Sandstone was first used 
by Engelmann (1863, p. 189-190) for massive 
sandstone exposures in the bluffs along 
Cypress Creek, Union County, Ill. As 
redescribed by Swann (1963, p. 35) and 
Willman and others (1975, p. 155), the 
Cypress is a complex of sandstone bodies 
totaling 100 feet (30 m) or more in thickness. 
The Cypress Sandstone is a unit in the 
standard Chesterian section. 

Following usage established by Malott 
(1919), the name Cypress Sandstone was for 
many years incorrectly applied in Indiana to 
the somewhat younger unit now called the 
Big Clifty Formation (Swann and Atherton, 
1948; Gray and others, 1957, p. 6). The 
Cypress Formation is equivalent to the 
Elwren Formation of Indiana outcrop termi
nology. 

Description: In Indiana the term Cypress 
Formation is now applied only in the 
subsurface. The formation consists of white 
fine- to medium-grained sandstone, gray 
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siltstone, and shale and extends from Parke 
and Owen Counties southwestward. Accord
ing to Sullivan (1972, p . 20), the Cypress is 
recognizable in only about 40 percent of its 
potential area of distribution because over 
wide areas the underlying Reelsville Lime
stone is absent; nevertheless, it reaches a 
maximum thickness of 125 feet (38 m) and is 
"the most prolific oil-bearing [stratigraphic] 
unit in the Illinois Basin" (Sullivan, 1972, p. 
20). 

The Cypress is underlain conformably by 
the Reelsville Limestone where the Reelsville 
is present, but where that formation is absent, 
in and adjacent to an area called the West 
Baden elastic belt (see under "Elwren 
Formation"), the position of the base of the 
Cypress cannot be determined because of the 
lithologic similarity of the Cypress to the 
underlying Sample Formation. The Cypress 
Formation is overlain conformably by the 
Beech Creek Limestone or disconformably by 
the Mansfield Formation (Morrowan). 

Danville Coal Member, AMB & CHA 
Dugger Formation, 
Pennsylvanian System 

Type section and synonyms: The name 
Danville was first used by Bradley (1870, p. 
250-252) for a coal near Danville, Ill. Wanless 
later (1956, p. 11) designated the E½ sec. 7, 
T. 19 N., R. 11 W., Vermilion County, Ill. , as 
the type locality for this coal, which Kosanke 
and others (1960, p. 35) recognized as the 
Danville (No. 7) Coal Member of the 
Carbondale Formation of Illinois. Use of this 
name was extended to Indiana by Wier (1961, 
1965) and Wier and Gray (1961), and the 
coals previously known as Coal VII (Ashley, 
1899, p. 842), the Millersburg Coal (Fuller 
and Ashley, 1902, p. 2), the Upper 
Millersburg Coal (Wier and Stanley, 1953; 
Wier, 1958), and the Little Newburg Coal 
(Owen, 1839, p. 11; 1856, p. 36; Ashley, 
1909, p. 97) were designated the Danville 
Coal Member of the Dugger Formation (Wier, 
1961, 1965; Burger, 1970) . 

Description and correlation: The Danville 
Coal Member in Indiana is a bright-banded 
bituminous coal cropping out from the Ohio 
River at Newburgh, Warrick County , north
ward to southern Vermillion County. It 

ranges from 0.2 to 6.5 feet (0.1 to 2 m) in 
thickness and thins generally from north to 
south, averaging 4.3 feet (1.3 m) in 
Vermillion and Vigo Counties, 3.3 feet (1 m) 
in Sullivan and Knox Counties, and 2.1 feet 
(0.6 m) in Pike, Gibson, and Warrick 
Counties. The coal contains clay and shale in 
thin partings, films of clay in vertical joints, 
and local concentrations of pyrite or marca
site. 

The Danville coal, the uppermost member 
of the Dugger Formation, has been strip 
mined in places along its Indiana outcrop. It is 
erroneously called Coal VI by the miners in 
northern Vigo County and southern Vermil
lion County. The correlations of the Danville 
Coal Member and the older Hymera Coal 
Member, which are recognized throughout 
much of the Indiana coalfield, with two 
coalbeds that are locally called respectively 
the Upper and Lower Millersburg Coals in the 
southern part of Indiana are still tentative . 
The correlations are uncertain because con
tinuity of the beds is interrupted (Gray , 
1979) . 

Davis Formation, JBD & JBP 
Munising Group, 
Cambrian System 

Type locality : The Davis Formation was 
named by Buehler (1907, p. 231) and 
Buckley (1908, p. 33-44) for exposures along 
Davis Creek, St. Francois County , Mo., where 
it underlies what were then called the Derby 
and Doe Run Dolomites. The Davis was 
traced eastward from Missouri into central 
Illinois by Workman and Bell (1948) and 
thence into Indiana by Becker, Hreha, and 
Dawson (1978). 

Description: In Indiana the Davis Formation 
consists of the gradational rocks between the 
Potosi Dolomite and the sequence made up of 
the Galesville and Ironton Sandstones and the 
Franconia Formation. These rocks are com
posed of siltstone, shale, limestone, and 
dolomite that are conformable with the 
subjacent Eau Claire Formation and superja
cent Potosi Dolomite. The Davis thins away 
from its area of maximum thickness of more 
than 200 feet (61 m) in western central 
Indiana but is not recognized north and west 
of an arbitrary nomenclatural cutoff in 
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central northern and western Indiana. It is 
also absent from southwestern Indiana 
through lateral gradation into the Potosi 
Dolomite, which rests, therefore, directly and 
conformably on the Eau Claire Formation in 
that part of the state. 

Correlation : The whole of the Davis Forma
tion of Indiana correlates with the Franconia 
Formation, including the Davis Member, of 
Illinois and with the Davis Formation of 
eastern Missouri; with the Galesville and 
Franconia rocks of the Lower Peninsula of 
Michigan; with the Elvins Formation of 
western Kentucky; and with the Conasauga 
into lower Knox sequence as recognized by 
Janssens (1973). (See Droste and Shaver, 
1983, and Shaver and others, 1985.) Trilo
bites of the Elvinia Zone recovered from a 
core taken from a deep well in Vermillion 
County, Ind., help to establish the Franconian 
age of part of the Davis Formation (Palmer, 
1982). 

Degonia Sandstone, HHG 
Buffalo Wallow Group, 
Mississippian System 

Type locality and description : The Degonia 
Sandstone was named by Stuart Weller 
(1920a, p. 403-405; 1920b, p. 216) for 
exposures of massive cliff-forming crossbed
ded sandstone and thin-bedded ripple-marked 
sandstone in Degonia Township, Jackson 
County, Ill. Total thickness of this unit in its 
type area is as much as 100 feet (30 m). The 
Degonia Sandstone is a unit in the standard 
Chesterian section (Swann, 1963, p. 41; 
Willman and others, 1975, p. 162). 

History of name and distribution in Indiana: 
In an early study of outcropping upper 
Chesterian rocks in Indiana, Malott ( 1925) 
named a thin sandstone unit the Mount 
Pleasant Sandstone. Approximate equivalence 
of this sandstone to the Degonia was later 
recognized by the same author (Malott, 1931, 
p. 222) "after he had made a study of the 
Chester formations in southern Illinois" 
(Malott, 1952, p. 6). No other documentation 
was ever given, but the name Degonia was 
used in a few later papers (for example, 
Malott and Esarey, 1940; Malott, Esarey, and 
Bieberman, 1948). The lithologic character, 
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thickness, and nature of the boundaries of 
this unit were never made clear. ( See the 
discussion of boundary problems under "Tar 
Springs Formation.") 

In a review of outcropping upper Chesteri
an rocks in southern Indiana, Gray (1978) 
discussed the evolution of nomenclature and 
concluded that a return to the original 
concept and name, Mount Pleasant, was 
advisable for surface usage. (See also the 
article on "Mount Pleasant Sandstone 
Member.") The Degonia Sandstone, now 
restricted to subsurface use, is uncertainly 
known from Perry County westward to Posey 
County and thence northward to Gibson 
County. It overlies the Clore Limestone and is 
overlain by the Kinkaid Limestone, but over 
much of the area of its occurrence, 
pre-Pennsylvanian erosion has removed the 
Kinkaid, so that the Degonia Sandstone is 
overlain by the Mansfield Formation (Mor
rowan ). Reliable lithologic and thickness data 
are not available. 

For Indiana usage the Degonia Sandstone is 
here assigned to the Buffalo Wallow Group. 

Detroit River Formation, JBD & RHS 
Muscatatuck Group, 
Devonian System 

Type area and use of name in Indiana: First 
designated the Detroit River Series (Lane and 
others, 1909, p. 555), the rocks exposed 
along the Detroit River in southeastern 
Michigan are now referred to the Detroit 
River Group and constituent formations in 
that state. In Indiana the name Detroit River 
Formation was first adopted by Schneider 
and Keller (1970), following the outlines of 
Pinsak and Shaver ( 1964), and has since been 
used for all Middle Devonian rocks that lie 
between Silurian rocks (below) and the 
Traverse Formation (above) and that are 
north of the Kankakee and Cincinnati Arches. 
(See the historical review of the study of 
Middle Devonian rocks in northern Indiana by 
Doheny, Droste, and Shaver, 1975, p. 4-7.) 

Description: The Detroit River Formation of 
northern Indiana exhibits three basic litholo
gies or mixtures of lithologies that respective
ly characterize three named members and that 
are partial facies of one another. The 
generally lower interval of Detroit River rocks 
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begins at its base with sandy dolomicrite that 
grades up into a series of cyclically deposited 
light-colored fine-grained dolomites and evap
orite rocks. These are, in ascending order in a 
typical cycle, light-gray massive dolomite 
mudstone, pale-blue anhydrite and white 
crystalline gypsum, pale-yellowish-brown mas
sive dolomite mudstone, and dark-yellowish
brown laminated dolomite mudstone. This 
range in lithology characterizes the Grover 
Ditch Member. 

In a generally middle position, the Detroit 
River consists of dolomite that is richly 
colored tan and brown, fine grained, saccha
roidal, vuggy, and characteristic of the Milan 
Center Dolomite Member. Oolitic and pel
letoidal rocks and grainstones and packstones, 
some obviously fossiliferous, are included. In 
a generally upper position, the formation 
consists of gray to dark-brown sublithograph
ic and lithographic dolomites ( evaporitic 
dolomites?) and limestones and massive to 
thin beds of gypsum and anhydrite. Some 
carbonate sections are brecciated, and a few 
are cherty. These lithologies characterize 
particularly the Cranberry Marsh Member. 

A metabentonitic shale, 1 to a few inches 
(0.03 to 0.15 m) thick and called the Tioga 
Bentonite Bed, is present in some subsurface 
sections and quarry exposures. It has been 
found in all three facies described above. 

The Detroit River Formation unconform
ably overlies Silurian rocks of the Salina 
Group as low as the Mississinewa Shale 
Member (Wabash Formation) in regionally 
truncative fashion. It is overlain unconform
ably by the Traverse Formation in an 
overlapped manner. Detroit River rocks 
extend from an eroded edge (zero thickness) 
along the north flank of the Kankakee and 
Cincinnati Arches, through a northeastward
thickening wedge that ranges in thickness 
along the Michigan-Indiana line from about 
80 feet (24 m) to more than 160 feet ( 49 m). 
Nearly all this distribution is in the subsurface 
because there are thick Quaternary materials 
in that area and because the Traverse 
generally overlaps the Detroit River south
ward, although along much of the southern
most distribution of these rocks post-Middle 
Devonian erosion has removed the proof of 
overlap. 

Correlation: Because much of the Detroit 
River Formation of northern Indiana was 
deposited in penesaline to hypersaline condi
tions, normal-marine fossils of the kind used 
for interregional correlation in the age sense 
are scarce. Statements on correlation, there
fore, rely mostly on physical tracing and 
position in the stratigraphic sequence. Never
theless, a few conodont determinations, the 
Tioga Bentonite Bed, and some intertonguing 
of Detroit River rocks with normal-marine 
rocks in western Ohio and in southern Indiana 
(speculative; before erosion) provide keys that 
allow close correlations. 

Much of the Detroit River of Indiana is an 
updip extension of the much thicker Lucas 
Formation (Detroit River Group) in the 
deeper part of the Michigan Basin. In Steuben 
County, far northeastern Indiana, the lowest 
Detroit River interval may correspond to 
parts of the Sylvania Sandstone and the 
Amherstburg Formation of adjacent Michigan 
and Ohio (Shaver and others, 1985). And 
according to Rooney (1965), the upper 
Detroit River evaporite section of northwest
ern Indiana correlates with the so-called Reed 
City Anhydrite of western Michigan. 

The Detroit River of Indiana extends 
directly into most of a northwestern Ohio 
sequence that begins at its base with the 
Sylvania and the Amherstburg and extends 
upward through the Lucas and thence into a 
westward-transgressive body of normal-marine 
rocks made up of the Columbus and Dundee 
Limestones. In this relationship, therefore, an 
upper part (lithographic carbonate rocks) of 
the Detroit River of Indiana extends into 
Ohio as a middle to lower part of the Dundee 
Limestone of Janssens (1970, figs. 1 and 7) 
and Sparling (1983, fig. 9 and p. 839). 

Although Detroit River rocks are now 
physically separated {because of erosion) 
from the Jeffersonville Limestone of central 
and southern Indiana, similar lithologic 
sequences in each formation suggest close, 
almost member-by-member correlation (Dros
te and Shaver, 1973 and 1975a). 

Conodonts have been found only sparingly 
in the Detroit River of Indiana and in LaPorte 
County include species assignable to the 
Polygnathus costatus (P. "webbi") Zone and 
that came from well below the Tioga bed. The 
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Tioga elsewhere in the northeastern United 
States is known to occur at or just below the 
base of the Icriodus angustus Zone of Orr's 
(1971, p. 19-20) usage and equivalent 
biostratigraphic levels in the northeastern 
United States. (See Shaver and others, 1971, 
p. 54-55; Droste and Orr, 197 4; and Sparling, 
1983, p. 839.) 

All these interrelated circumstances strong
ly suggest that the oldest Detroit River rocks 
of Indiana are as old as late Early Devonian 
(Emsian, global standard) and that the 
youngest Detroit River rocks are middle 
Middle Devonian (late Eifelian) in age. Close, 
but not necessarily exact, correlatives include, 
therefore, the units already mentioned for 
Michigan, western Ohio, and southern Indi
ana; the Onondaga Formation of New York; 
the Grand Tower Limestone of Illinois; and 
the Jeffersonville Limestone of western 
Kentucky. Also, small, lower parts of the 
Lingle Formation of Illinois, the North 
Vernon Limestone of southern Indiana, the 
Sellersburg Limestone of western Kentucky, 
and the Marcellus Shale of New York may be 
correlatives of the uppermost Detroit River 
rocks as defined in Indiana. 

Dicksburg Hills Sandstone Member, CEW 
Patoka Formation, 
Pennsylvanian System 

Type area: The name Dicksburg Hills 
Sandstone was given by Malott (1948, p. 131, 
137-138) to exposures in the Dicksburg Hills 
in the SW¼ sec. 18, T. 1 N., R. 10 W., 
southern Knox County, Ind. Wier (1961, 
1965) reduced the rank of this sandstone to 
member and included the unit in the Patoka 
Formation. 

Description and correlation: The Dicksburg 
Hills Sandstone Member is a massive fine- to 
coarse-grained crossbedded sandstone contain
ing quartz and clay pebbles. The sandstone is 
50 feet (15 m) thick at Dicksburg Hills and 
more than 80 feet (24 m) thick in 
northwestern Posey County and southwestern 
Gibson County. It is exposed from Vander
burgh County to Vigo County and has been 
called the Murphys Bluff Formation (Malott, 
1937, p. 277) in Clark County, Ill., and 
Sullivan County, Ind. In southern Indiana it is 
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the upper part of the Inglefield Sandstone of 
Fuller and Clapp (1904). The member is not 
as prominent west of its outcrop as is the 
underlying Inglefield Sandstone Member of 
the Patoka Formation. 

Dillsboro Formation, 
Maquoketa Group, 
Ordovician System 

HHG 

Type area, representative sections, and former 
names: The name Dillsboro Formation was 
proposed by Brown and Lineback (1966, p. 
1020-1021) for "the sequence of highly 
fossiliferous argillaceous limestones and cal
careous shales that lie between the shale of 
the Kope Formation and the dolomitic 
limestone of the Saluda Formation [now a 
member] . " The designated type area is in 
southwestern Dearborn County and east-cen
tral Ripley County near Dillsboro, Ind. Two 
sections showing relationships with adjacent 
formations are, for the lower contact, along 
U.S. Highway 50, 1.5 miles (2 km) west of 
Aurora in southeastern Dearborn County 
(NW¼ sec. 6, T. 4 N., R. 1 W.) and, for the 
upper contact, along U.S. Highway 50 in the 
N½SE¼ sec. 12, T. 7 N ., R. 11 E., Ripley 
County. 

The name Dillsboro Formation replaces a 
number of names formerly in use by the 
Indiana Geological Survey: in descending 
order, Liberty, Waynesville, Arnheim, Mount 
Auburn, Corryville, Bellevue, Fairmount, and 
Mount Hope Formations (Patton, Perry, and 
Wayne, 1953). The first two of these 
formations were assigned to the Richmond 
Group, and the others were assigned to the 
Maysville Group. Most of these names as 
applied denoted faunal zones rather than 
lithostratigraphic units. At least two, how
ever, may be sufficiently distinct litho
logically to reenter the rock-stratigraphic 
nomenclature when they have been properly 
redescribed. These are the Waynesville, which 
is principally shale, and the Bellevue, a 
distinctive rubbly limestone. 

Description : In its type area the Dillsboro 
Formation consists in about equal parts of 
argillaceous limestone and calcareous shale. 
Northward more shale is present, and 
southward more limestone (Gray, 1972b). A 
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distinctive rubbly limestone that contains the 
brachiopods Platystrophia and Rafinesquina, 
the Bellevue Limestone of some authors, is 
recognizable some 100 feet (30 m) above the 
base of the formation. Overall, the Dillsboro 
contains about 30 percent limestone (Brown 
and Lineback, 1966, p. 1020). 

The Dillsboro Formation is about 400 feet 
(120 m) thick throughout much of the area in 
which it is recognized. It is conformably 
overlain by the Whitewater Formation (Cin
cinnatian) and is underlain by the Kope 
Formation (Cincinnatian). In some places the 
Kope-Dillsboro contact must be arbitrarily 
picked in a gradational sequence, but in most 
places a sharp upward increase in limestone 
content marks this contact (Brown and 
Lineback, 1966, p. 1021). 

The Dillsboro Formation is recognized only 
in southeastern Indiana, primarily along the 
outcrop belt of Ordovician rocks and in drill 
holes close to the outcrop area. This is not 
entirely because the basal contact is "too 
subtle" for subsurface use, as stated by Gray 
(1972b, p. 21), but more importantly it is 
because the northward increase in shale 
content ultimately makes invalid the criteria 
by which the Dillsboro is recognized. Gray 
(1972b, fig. 5) implied that a stepwise shift in 
the basal contact might be applicable; Hay 
(1981; and Hay, Pope, and Frey, 1981) 
erected a largely new nomenclature and 
recognized several formations and members in 
place of the Dillsboro, but she still encoun
tered much difficulty in applying these names 
and concepts in the near subsurface. 

The Dillsboro Formation was designed and 
is useful for regional mapping and probably 
should be regarded as only a step toward 
establishment of a true lithostratigraphic 
scheme of nomenclature in rocks that had 
long been subdivided by faunal content only. 
Most of Hay's (1981) nomenclature is readily 
applied in much of the outcrop area and will 
probably find acceptance when it is formally 
proposed, but difficulties remain in correlat
ing Hay's units into the near subsurface. 

Correlation: The Dillsboro Formation is 
Maysvillian and early Richmondian in age and 
is correlative with the Fort Atkinson Lime
stone and at least the upper part of the 

underlying Scales Shale, which are widely 
recognized in Illinois and in the subsurface of 
western and northern Indiana. 

Ditney Coal Member, CEW 
Patoka Formation, 
Pennsylvanian System 

Type locality and reference section : The 
name Ditney Formation was first used by 
Fuller and Ashley (1902, p. 2) for the rocks 
between the Somerville Limestone (now the 
West Franklin Limestone Member of the 
Shelburn Formation) and the Inglefield 
Sandstone Member in an exposure that 
included 20 feet (6 m) of shale, thin 
sandstone, and thin coal in the Ditney Hills in 
Warrick County, Ind. (secs. 4, 5, and 6, T. 5 
S., R. 9 W.). These rocks were later (Wier, 
1961, 1965) assigned to the Patoka Forma
tion, but the name Ditney was retained for 
the coal that was called the Ditney Coal by 
Fuller and Ashley (1902, p. 2). Wier's 
reference section was designated in the 
NW¼SW¼ sec. 13, T. 6 S., R. 11 W., north 
side of Evansville, Vanderburgh County. 

Description: The Ditney Coal Member, a 
banded, partly shaly coal, is generally less 
than a foot (< 0.3 m) thick. It is separated 
from the underlying West Franklin Limestone 
Member by 1 to 20 feet (0.3 to 6 m) of 
unnamed gray shale and underclay. The 
northernmost exposure of the Ditney Coal 
Member in Indiana is in northwestern Vigo 
County. The coal is not continuously exposed 
in Vanderburgh and Gibson Counties, where 
it either was not deposited or underwent 
erosional cutout by the overlying Inglefield 
Sandstone Member. 

Correlation: The Ditney Coal Member is 
equivalent to the Chapel (No. 8) Coal Member 
in Illinois. 

Downeys Bluff Member, DDC & HHG 
Paoli Limestone, 
Mississippian System 

Type section and use of name in Indiana: 
According to Atherton (1948, p. 129), the 
name Downeys Bluff was proposed in an 
unpublished manuscript by F. E. Tippie for a 
member of the Paint Creek Formation. The 
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unit was later given formational status 
(Willman and others, 197 5, p. 153). At its 
type section in the NW¼SE¼ sec. 5, T. 13 S., 
R. 8 E., Hardin County, Ill. (Atherton, 1948, 
fig. 8), the Downeys Bluff Limestone consists 
of limestone with minor amounts of shale and 
is 41 feet (12.5 m) thick. 

Pinsak (1957, p. 17) and Swann (1963, p. 
65), among others, recognized that the 
Downeys Bluff Limestone is represented by 
the upper part of the Renault Formation of 
subsurface usage and by the upper non-shaly 
part of the Paoli Limestone of Indiana. There 
is general agreement on this correlation, and 
the name Downeys Bluff is here adopted for 
use in Indiana for the uppermost member of 
the Paoli Limestone. The principal reference 
section for the Paoli Limestone, an aban
doned quarry just north of the railroad tracks 
on the west side of Paoli, Ind. (SW¼SE¼SE¼ 
sec. 35, T. 2 N., R. 1 W.), is here designated as 
a reference section for the member, which at 
this locality consists of about 13 feet ( 4 m) of 
oolitic, skeletal, and micritic limestone. The 
Downeys Bluff overlies the Yankeetown 
Member of the Paoli Limestone and underlies 
the Bethel Formation. 

Description: Along the outcrop in Indiana the 
Downeys Bluff Member is a few feet thick to 
absent, probably depositionally, north of 
Monroe County, but it thickens irregularly 
southward, generally ranging from 6 to 12 
feet (1.8 to 3.7 m) and to as much as 19 feet 
(6 m) in southern Crawford County near the 
Ohio River. The Downeys Bluff is light-gray 
medium- to thick-bedded, relatively pure 
limestone composed of variable textural 
types, mainly skeletal, micritic, and oolitic. 
Echinoids are the dominant skeletal type, 
followed in decreasing abundance by bryozo
ans and brachiopods (Kissling, 1967, p. 83, 
86). The Downeys Bluff is similar in 
composition and texture to other limestones 
in the Paoli and the Ste. Genevieve, but it can 
be distinguished easily where the overlying 
Bethel Formation is also exposed because 
shale and sandstone of the Bethel are not 
calcareous, whereas those of the Paoli and the 
Ste. Genevieve are. 
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Dugger Formation, AMB & NRH 
Carbondale Group, 
Pennsylvanian System 

Type locality and use of name: The name 
Dugger Formation was used by Wier (1950; 
1952, p. 17) in describing rocks exposed in 
secs. 31 and 32, T. 8 N., R. 7 W., and secs. 5 
and 6, T. 7 N., R. 7 W., 2 miles (3.2 km) 
northeast of Dugger, Sullivan County, Ind. 
These descriptions placed the lower boundary 
of the formation at the top of the Alum Cave 
Limestone Member; later, however, this 
boundary was lowered to include the Alum 
Cave and the underlying black shale (Wier, 
1961, 1965; Wier and Gray, 1961). As now 
recognized, the Dugger Formation extends 
from the top of the Springfield Coal Member 
of the Petersburg Formation to the top of the 
Danville Coal Member. 

Description: The Dugger Formation, the 
uppermost formation in the Carbondale 
Group, includes in ascending order the 
Bucktown, Herrin, Hymera, and Danville Coal 
Members; the Alum Cave, Antioch, Provi
dence, and Universal Limestone Members; the 
Anvil Rock and Bridge Junction Sandstone 
Members; and unnamed beds of clay, 
sandstone, and shale. The Dugger Formation 
is underlain by the Petersburg Formation of 
the Carbondale Group and overlain by the 
Shelburn Formation of the McLeansboro 
Group. The basal unit of the formation is 
commonly an unnamed black fissile shale that 
contains fish remains and concretions of 
ironstone and limestone as much as 3 feet 
(0.9 m) in diameter (Wier, 1961, 1965). In 
places a thin pyritic limestone underlies the 
black shale (Wier, 1952, p. 15). 

The Dugger Formation ranges from 7 3 to 
185 feet (22 to 56 m) in thickness and 
averages 130 feet (40 m) (Wier, 1965). It 
crops out from the Ohio River in Warrick 
County to Vermillion County in westernmost 
central Indiana. 

Correlation: The Dugger is correlative with 
the upper part of the Carbondale Formation 
of Illinois and the upper part of the 
Carbondale Formation and the lower part of 
the Sturgis Formation of Kentucky. 
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Dutch Creek Sandstone Member, JBD & RHS 
Jeffersonville Limestone, 
Devonian System 

Type locality and use of name: The Dutch 
Creek Sandstone was named by Savage (1920, 
p. 175) for exposures along Dutch Creek in 
central Union County, southern Illinois. 
Meents and Swann (1965) summarized the 
Dutch Creek occurrence and characteristics in 
southern Illinois, designated a reference 
section, and included the unit as a basal 
member of the Grand Tower Limestone. 
Becker (1974, p. 38) and later Droste and 
Shaver (197 5a, p. 402-403) adopted the name 
Dutch Creek Sandstone Member for the basal 
unit of the Jeffersonville Limestone in the 
subsurface of southwestern Indiana. 

Description: The Dutch Creek is commonly a 
light- to dark-brown hard dolomitic limestone 
that has thin sandy streaks and discrete sand 
grains surrounded by a carbonate matrix and 
that grades downward into a foot or so of 
light-gray coarse-grained, tightly cemented 
sandstone at its base. The sand grains are well 
rounded and frosted. 

The Dutch Creek overlies both the New 
Harmony Group (Lower Devonian; conform
ably) and the Wabash Formation (Upper 
Silurian; unconformably) in its area of 
southwesternmost Indiana distribution in the 
parts or whole of 12 counties (Becker, 197 4, 
fig. 9). It averages less than 10 feet ( 3 m) in 
thickness, and its distribution in that area is 
spotty. 

Correlation: The Dutch Creek coextends 
under the one name into Illinois and western 
Kentucky (with formation rank in the latter 
state). In Indiana and Illinois it correlates 
with (is in facies relation with) a lower part of 
the Geneva Dolomite Member (Jeffersonville 
and Grand Tower Limestones) . The Dutch 
Creek is usually assigned an early Middle 
Devonian age, but part or all of it is probably 
late Early Devonian in age. (See Boucot and 
Johnson, 1968, and Shaver and others, 1985.) 

Dutchtown Formation, JBD, JBP & CBR 
Ancell Group, 
Ordovician System 

Type section and use of name in Indiana : The 
Dutchtown Limestone (McQueen, 1937, p. 
12) was named for an exposure 1 mile (1.6 

km) east of Dutchtown, Cape Girardeau 
County, Mo. The Dutchtown was traced 
through subsurface methods and designated 
with the surname Formation in Indiana by 
Droste, Abdulkareem, and Patton (1982). 

Description: The Dutchtown Formation is 
composed generally of light-gray and brown, 
partly argillaceous dolomite and some inter
beds of green shale. In southwestern Indiana 
the Dutchtown also contains sandy to 
argillaceous dolomite and some limestone. 
The rocks there are dark gray , dark brown, or 
black and are interbedded with dark-brown 
shale. Everywhere in Indiana the uppermost 
Dutchtown rocks are light gray and brown, 
and it is in these light-colored rocks that the 
gradation from Dutchtown into the overlying 
Joachim Dolomite occurs. The Dutchtown 
overlies the Everton Dolomite or Shakopee 
Dolomite with unconformity (Droste and 
Shaver, 1983, fig . 2). 

The thickness of the Dutchtown ranges 
from more than 150 feet ( 46 m) in 
southwestern Indiana to zero at its deposi
tional or facies limits. Within the area where 
the Dutchtown is generally present, the unit is 
completely absent because of nondeposition 
around and over high hills on the Knox 
erosion surface that were formed before 
Ancell deposition. 

Correlation : The lower part of the Dutchtown 
of Indiana interfingers with that part of the 
St. Peter Sandstone that contains Chazyan 
conodonts of the same age as the Dutchtown 
of Missouri (Rexroad, Droste, and Ethington, 
1982), but uppermost Dutchtown rocks are 
earliest Blackriverian in age. The Dutchtown 
of Indiana is correlated with the Dutchtown 
Limestone of Missouri and Illinois, with the 
Wells Creek Formation of Ohio, and with the 
Wells Creek Dolomite of Kentucky. It has 
facies equivalency with the lower part of the 
St. Peter Sandstone of Indiana and Illinois 
and with the St. Peter Sandstone of Ohio and 
Kentucky. 

Eau Claire Formation, JBD & JBP 
Munising Group, 
Cambrian System 

Type locality and use of name: The terms Eau 
Claire Grit and Eau Claire trilobite beds were 
first used in a casual manner (Wooster, 1878) 
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for elastic rocks exposed near the Dalles of 
the Chippewa River in Wisconsin (Trowbridge 
and Atwater, 1934). More formal use dates 
from 1914, when Walcott (p. 354), crediting 
an unpublished manuscript by E. 0. Ulrich, 
applied the name Eau Claire Sandstone to 
about 100 feet (30 m) of thin-bedded and 
shaly sandstones overlying the Mount Simon 
Sandstone in exposures along the Eau Claire 
River, Eau Claire County, Wis. 

Description: The Eau Claire Formation in 
Indiana is known only in the subsurface and 
has been described by Gutstadt (1958a), 
Becker, Hreha, and Dawson (1978), and 
others. The Eau Claire consists of the 
following rock types: (1) dolomitic, feld
spathic, and partly glauconitic siltstone; (2) 
very fine grained to fine-grained, generally 
well sorted sandstone; ( 3) maroon and 
dark-brown micaceous shale; ( 4) silty dolo
mite; and ( 5) oolitic limestone. The Eau 
Claire everywhere overlies the Mount Simon 
Sandstone, the contact being conformable. In 
north western Indiana the Eau Claire rocks are 
predominantly sandstones that grade upward 
into the Galesville Sandstone. Elsewhere the 
other rocks mentioned above compose the 
formation, and the Eau Claire is generally 
overlain conformably by the Davis Forma
tion. The oolitic limestone zones in the Eau 
Claire occur near or at its top and are 
distributed only in southern Indiana. In 
southwestern Indiana the Eau Claire grades 
upward into the Potosi Dolomite of the Knox 
Supergroup (Droste and Patton, 1985). The 
Eau Claire Formation ranges in thickness 
from about 400 feet (122 m) in northeastern 
Indiana to more than 1,000 feet (305 m) in 
southwestern Indiana. 

Correlation: The Eau Claire Formation is 
known by the one name in Indiana, Illinois, 
Wisconsin, Michigan, western Ohio, and 
western Kentucky; its equivalent in eastern 
Missouri is the Bonneterre Dolomite. Cores of 
the Eau Claire taken from Vermillion County 
in western Indiana have yielded a trilobite 
assemblage consisting of representatives of the 
Cedaria Zone (early Dresbachian age) and the 
Crepicephalus Zone (middle Dresbachian) 
(Palmer, 1982). 
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Edwardsville Formation, CBR 
Borden Group, 
Mississippian System 

Type section and use of name: The 
Edwardsville Formation was named by 
Stockdale (1931, p. 220) for Edwardsville, 
Floyd County, Ind. The type section is along 
former Indiana Highway 62 a short distance 
northeast of the town near the center of the 
NE¼ sec. 1, T. 3 S., R. 5 E. Stockdale 
included strata between his Floyds Knob 
Formation below and his Harrodsburg Lime
stone above. The latter included the Ramp 
Creek as its basal member. The Floyds Knob 
was later designated as the basal member of 
the Edwardsville, and the Ramp Creek was 
given formational status (Nicoll and Rexroad, 
1975, p. 3). The Edwardsville of present usage 
overlies the Spickert Knob Formation and 
underlies the Ramp Creek Formation. (See 
"Borden Group" for a discussion of obsolete 
terms that have been applied to this 
stratigraphic interval. 

Description: Above the Floyds Knob Lime
stone Member, siltstone, sandy shale, and 
sandstone are the dominant lithologies along 
most of the Edwardsville outcrop, but 
limestone is present in places. The Edwards
ville represents delta-platform sedimentation, 
and according to Stockdale (1931) is from 40 
to 200 feet (12 to 61 m) thick in Indiana. It 
thins and disappears in the subsurface to the 
west and the south, where Borden rocks are 
undifferentiated by formation. The Riverside 
Sandstone of Hopkins (1896, p. 287), 
exposed in Fountain and Warren Counties, 
was included as a facies of the Edwardsville 
by Stockdale (1931, p. 295-297), who 
correlated the Riverside with the Edwards
ville. 

The Edwardsville is conformable with the 
underlying delta-slope sediments of the 
Spickert Knob Formation, although cessation 
of deposition must have occurred locally. The 
overlying Ramp Creek Formation, or the 
Muldraugh Formation along the distal margin 
of the Edwardsville, appears to be discon
formable, because the boundary is marked by 
a sharp lithologic break and a bed of 
glauconite occurs at the top of the Edwards
ville along most of its outcrop. 
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Correlation: The Edwardsville Formation is 
thought to correlate with part of the Keokuk 
Limestone of the Mississippi Valley because 
conodonts from the Floyds Knob Limestone 
Member at its base and from the lower part of 
the overlying Ramp Creek Formation com
pare closely with Keokuk conodonts (Nicoll 
and Rexroad, 1975, p. 16). Further, the 
famous Crawfordsville crinoid beds, consisting 
of fossiliferous siltstones and lesser amounts 
of crinoidal limestone and lying partly in the 
stratigraphic position of the Edwardsville in 
Montgomery County, Ind., are Keokuk in age 
according to Van Sant and Lane (1964, p. 
30-33). 

Ellsworth Shale, Ellsworth Member NRH 
(of New Albany Shale), 
Devonian and Mississippian Systems 

Type section and history of name in Indiana: 
The name Ellsworth Shale was first used by 
R. B. Newcombe in 1932 (p. 156) and then 
formally proposed (Newcombe, 1933, p. 
49-51) for 30 to 40 feet (9 to 12 m) of 
greenish-gray shale exposed in the Petoskey 
Portland Cement quarry in the NE¼NE¼ sec. 
26, T. 32 N., R. 8 W., 1½ miles (2.4 km) 
south of Ellsworth, Antrim County, Mich. 
This exposure constitutes the type section. 
The name is used here with formation rank 
for the coextensive section in the area north 
of the Kankakee and Cincinnati Arches in 
Indiana and as the Ellsworth Member of the 
New Albany Shale south of the arches 
(Lineback, 1970; Hasenmueller and Bassett, 
1981). Use of the name Ellsworth Member (of 
the New Albany Shale) in the northern part 
of the Illinois Basin was established by 
Lineback in 1970. At that time tongues of 
greenish-gray shale that Lineback believed 
occupied the same stratigraphic position as 
the upper part of the Ellsworth were noted in 
southwestern and west-central Indiana. The 
name Hannibal Member was later applied by 
Becker (1974) to these tongues and to much 
of the shale that had been called the 
Ellsworth Member by Lineback. The name 
Hannibal Member was also applied in 1979 by 
Lechler and others to the body of dominantly 
greenish-gray shale lying stratigraphically 
beneath the Rockford Limestone and above 
the brownish-black shale that constitutes 

most of the New Albany. Still later, however, 
the name Ellsworth Member (of the New 
Albany Shale) was reapplied by Hasenmueller 
and Bassett (1981) to the rocks that Becker 
(1974) had called the Hannibal Member. 

Description: The lower part of the Ellsworth 
Shale consists of alternating beds of gray
green shale and brownish-black shale; the 
number of brownish-black shale beds diminish 
upward. The upper part is a grayish-green 
shale bearing light-greenish limestone or 
dolomite lenses and in some places dark-gray, 
thinly laminated dolomites. The Ellsworth 
Shale is overlain in northeasternmost Indiana 
by the Sunbury Shale and is generally not 
differentiated from the Coldwater Shale 
(Kinderhookian and Valmeyeran) beyond the 
limit of the Sunbury Shale in western 
Lagrange County (Hasenmueller and Bassett, 
1981). The Ellsworth overlies the Antrim 
Shale, and the Antrim-Ellsworth boundary is 
generally placed at the base of the lowest 
greenish-gray shale bed. The thickness of the 
Ellsworth ranges from less than 40 feet (12.2 
m) in northern DeKalb County to more than 
200 feet (61 m) in Lagrange County. Much of 
this change in thickness is attributed to the 
lower part of the Ellsworth grading into the 
Antrim (Hasenmueller and Bassett, 1981). 

The Ellsworth Member contains both 
brownish-black and greenish-gray shales, al
though volumetrically greenish-gray shale is 
the dominant lithology. The upper part of the 
member consists predominantly of greenish
gray shale, and the lower part consists of 
greenish-gray shale interbedded with brown
ish-black shale. The interbedded lithology 
occurs in the extreme northern part of the 
Illinois Basin in Indiana. In cores the 
Henryville and Jacobs Chapel Beds are 
recognized in the upper part of the Ellsworth 
(Hasenmueller and Bassett, 1981) as far north 
as Hendricks County. 

The Ellsworth Member is present through
out much of the Illinois Basin in Indiana. It 
cannot be recognized in areas where both the 
Rockford Limestone and the Henryville Bed 
are absent, and it is not recognized in parts of 
west-central and south-central Indiana (Bas
sett and Hasenmueller, 1980; Hasenmueller 
and Bassett, 1981). In Morgan County in 
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central Indiana the Ellsworth Member, includ
ing the Henryville Bed, is about 27 feet (8 m) 
thick. In Sullivan and Vigo Counties the 
Ellsworth is as much as 22 feet (7 m) thick, 
and in Posey County in southwestern Indiana 
it is as much as 48 feet (15 m) thick. In the 
northernmost part of the Illinois Basin the 
Ellsworth Member thickens rapidly and is as 
much as 83 feet (25 m) thick in northwestern 
Benton County. 

Correlation: The Ellsworth Member is equiva
lent to the Hannibal and Saverton Shales, the 
Louisiana Limestone, and the Horton Creek 
Formation of Illinois (Cluff and others, 
1981). The upper part of the unit is 
equivalent to the Bedford Shale, the Berea 
Sandstone, and the Sunbury Shale of eastern 
Michigan and western Ohio (Keller and 
Burger, 1970; Shaver and others, 1985). 

Elwren Formation, HHG 
West Baden Group, 
Mississippian System 

Type locality, reference section, and descrip
tion: The Elwren Sandstone was named by 
Malott (1919, p. 11) for a series of exposures 
"in the cuts of the Illinois Central Railway" 
near El wren, Monroe County, Ind. The name 
was later changed to Elwren Formation 
because the unit is not dominantly sandstone 
but includes much shale and siltstone (Gray 
and Perry, 1956, p. 1005). 

No type section was ever specified for this 
formation. A section at Rays Cave (Malott, 
1952, p. 73-76) in sec. 13, T. 7 N., R. 4 W., 
Greene County, about 8 miles (13 km) 
southwest of Elwren, is here designated as a 
principal reference section. At this locality 
the formation is 46 feet (14 m) thick and 
consists of gray shale and flaggy sandstone in 
about equal parts. (This section is also the 
type section for the overlying Beech Creek 
Limestone.) 

The Elwren Formation includes thin-bed
ded fine-grained sandstone, crossbedded sand
stone, and green-gray and red-brown shale and 
mudstone. It ranges from 20 to 60 feet ( 6 to 
18 m) in thickness (Gray and others, 1957, pl. 
2) and crops out from southern Putnam 
County southward to the Ohio River. The 
Elwren equivalent in the subsurface is the 
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Cypress Formation, which is recognized from 
southern Parke County southwestward. 

The Elwren is overlain conformably by the 
Beech Creek Limestone (Stephensport Group) 
or disconformably by the Mansfield Forma
tion (Morrowan). It overlies the Reelsville 
Limestone conformably except in a few 
places where a sandstone body in the Elwren 
rests disconformably on the Reelsville or on 
the underlying Sample Formation (Malott, 
1952, p. 14). The hypothesis of a regional 
disconformity at this horizon was rejected, 
however, by Gray and Perry (1956), who 
considered this relationship to be a local 
aspect of what later became known as the 
West Baden elastic belt. 

West Baden elastic belt: The West Baden 
elastic belt, a branching linear area 2 to 8 
miles (3 to 12 km) wide and more than 120 
miles (200 km) long, is defined by the 
absence of the marker limestone formations 
that serve to subdivide the West Baden Group. 
The elastic belt extends downdip from Owen 
and Greene Counties through the southwest 
comer of Indiana and into Kentucky 
(Sullivan, 1972). Within the elastic belt the 
generally inseparable elastic formations of the 
West Baden Group in places aggregate more 
than 200 feet (60 m) in thickness. In a few 
localities the lateral transition from limestone 
to sandstone is abrupt, but more commonly 
the transition is gradual and is accompanied 
by a thickening of the limestone and an 
increasing content of noncarbonate material 
in the limestone toward the elastic belt. A 
band of silty to sandy shale a mile or two 
wide commonly separates each of the 
limestones from the axial sandstone body. In 
some places calcareous zones and even 
fossiliferous zones in the sandstone mark the 
stratigraphic position of the limestone beds. 

The elastic belt marks the locus of virtually 
continuous elastic sedimentation that took 
place contemporaneously with the alternating 
elastic and carbonate rock units that else
where typify the West Baden Group. The 
elastic belt is therefore visualized as a 
distributary of Swann's (1963) Michigan 
River system. The limestone formations are 
regarded as having formed at times when the 
rate of elastic sedimentation was regionally 
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diminished, so that elastic sedimentation was 
limited to the distributary belt; the elastic 
formations represent times when elastic influx 
was more rapid and elastic sediments were 
dispersed throughout the Illinois Basin. The 
geometry and lithologic content of the elastic 
belt have been traced by Sullivan (1972), and 
additional paleogeographic interpretations 
were presented by Hrabar and Potter (1969). 

Correlation: Malott (1931, p. 222; 1952, p. 
14) considered the Elwren Formation to be 
equivalent to the middle part of the Paint 
Creek Formation of Illinois, even though he 
was aware that in subsurface usage it was 
commonly called the Cypress Sand, but 
Swann and Atherton (1948), among others, 
demonstrated equivalence of the Elwren to 
the type Cypress Sandstone of southern 
Illinois as well as to the Cypress of subsurface 
usage. The Cypress is a unit in the standard 
Chesterian section (Swann, 1963, p. 35; 
Willman and others, 1975, p. 155). 

Concept of naming formations in middle and 
lower parts of the Chesterian Series: In 
contrast to his manner of naming units in the 
upper part of the Chesterian (see under "Tar 
Springs Formation"), Malott (1919), in 
naming formations in the middle and lower 
parts of the Chesterian Series, recognized 
from the first that it was necessary to name 
entire units of sandstone and shale between 
the more readily identifiable limestone 
formations. Although he indicated that the 
Elwren Formation " ... consists of one or 
more members of sandstone and frequently 
considerable thicknesses of shale ... " (Ma
lott, 1919, p. 11), he named the formation 
the Elwren Sandstone. Each of the elastic 
units in the middle and lower parts of the 
Chesterian Series was likewise designated a 
sandstone, even though there was never any 
doubt that each of these units included much 
shale. The paradox was sometimes avoided by 
referring the shales to so-called "sandstone 
horizons" (Malott, 1919), and at other times 
by contradiction: "The Sample [Sandstone] 
below the Reelsville is mostly shale" (Malott 
and Esarey, 1940, p. 7). The sandstones crop 
out more conspicuously than their actual 
abundance would suggest; the Elwren, for 

example, is approximately two-thirds shale, 
siltstone, and mudstone and only one-third 
sandstone (Gray, Jenkins, and Weidman, 
1960, p. 45). Consequently, the elastic units 
are more appropriately designated formations 
in line with the suggestion of Gray and Perry 
(1956), and ambiguity regarding their litho
logic content and proper limits ( compare 
boundary problems in the upper Chester cited 
above) is to some extent avoided. 

Everton Dolomite, JBD, JBP & CBR 
Knox Supergroup, 
Ordovician System 

Type area and use of name: The name 
Everton Limestone was first given by Ulrich 
(1907, p. 251-252) to exposures in deep 
ravines a few miles south of the Missouri
Arkansas state line near Everton, Boone 
County, Ark. In the type area the Everton 
exposures are bounded above and below by 
what Ulrich called the Upper and Lower St. 
Peter Sandstones. The Everton, as traced to 
Illinois, was first classified as a group 
(Templeton and Willman, 1963) and then 
with formation rank as the Everton Dolomite 
(Willman and Buschbach, 1975). Still later, 
this unit was recognized in Indiana (Droste, 
Abdulkareem, and Patton, 1982; Rexroad, 
Droste, and Ethington, 1982) and was there 
also designated the Everton Dolomite. And 
still later, in 1985, the Everton of Indiana was 
assigned to the Knox Supergroup (Droste and 
Patton). 

Description: In Indiana the Everton Dolomite 
occurs only in the subsurface in the 
southwestern part of the state and is known 
from only two wells that penetrate the upper 
part of the formation before reaching total 
depth. Well samples and core from one of 
these wells indicate that the Everton is a 
medium-gray to brownish-black fine- to 
medium-grained dolomite interbedded with 
shaly dolomite and fine- to medium-grained 
quartz sandstone (Droste, Abdulkareem, and 
Patton, 1982). Core from an interval about 25 
feet (8 m) thick shows breccia zones 
throughout. 

The Everton is unconformably overlain by 
the St. Peter Sandstone, and on the basis of 
data from wells in Illinois and Kentucky, it is 
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thought to overlie unconformably the Shako
pee Dolomite. 

Correlation : Conodonts recovered from an 
Everton core from southwestern Indiana are 
dominated by Paraprioniodus costatus and 
Leptochirognathus quadratus and indicate a 
Whiterockian age (Rexroad, Droste, and 
Ethington, 1982), that is, an age younger than 
that traditionally assigned to any part of the 
Knox of Indiana (previously assigned a 
Trempealeauan and Canadian age). This 
association is indicative of Middle Ordovician 
faunas 2-4 of Sweet, Ethington, and Barnes 
(1971). The upper Knox assignment was 
made, however, as one possible solution to 
nomenclatural problems arising from the 
incompletely known stratigraphic relations of 
the Everton. Although these lower relations 
are unknown in Indiana, the Everton of 
Indiana is probably closely correlatable with 
the formation by the same name in its type 
area in northern Arkansas and in Missouri, 
Illinois, and Kentucky. The Everton of 
Indiana very likely also correlates with 
subsurface rocks in Michigan that in 1984 
were newly discovered to be early Middle 
Ordovician in age and that were being newly 
named at that time (James H. Fisher, oral 
communication, 1984). (See Droste and 
Shaver, 1983, fig. 2, and Shaver and others, 
1985.) 

Fairbanks Coal Member, CEW 
Bond Formation, 
Pennsylvanian System 

Type locality: The name Fairbanks Coal 
Member was proposed by Wier (1961, 1965) 
for the coal that crops out and has been 
mined near Fairbanks in Sullivan County, Ind. 
The type locality is in the SW¼SE¼ sec. 8, T. 
9 N., R. 10 W., 1 ¼ miles (2.0 km) northwest 
of Fairbanks. 

Description: The Fairbanks Coal Member is a 
bright-banded coal ranging from 1 to 4 feet 
(0.3 to 1.2 m) in thickness and containing 
numerous thin shale partings. Stratigraphical
ly, this coal lies 30 to 40 feet ( 9 to 12 m) 
above the Carthage Limestone Member in the 
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Fairbanks type area. The Fairbanks is not 
generally recognized in other areas of the 
state, although a thin coal has been reported 
at this general stratigraphic level in some 
places in Posey and Gibson Counties. 

Falling Run Bed, NRH 
Clegg Creek Member, 
Mississippian System 

Type section: The name Falling Run Member 
of the Sanderson Formation was first used by 
Campbell (1946), who designated the type 
section on Falling Run Creek at the end of 
Market Street, New Albany, Ind. The type 
section is in the NW¼SE¼ sec. 3, T . 3 S., R. 6 
E., Floyd County. The Falling Run was 
reduced in rank to the status of bed by 
Lineback (1968, 1970). 

Description: The Falling Run Bed consists of 
sparsely fossiliferous phosphatic nodules in a 
0.2-foot-thick (0.06-m) zone near the top of 
the Clegg Creek Member of the New Albany 
Shale (Lineback, 1970). The nodules range in 
shape from spherical to ellipsoidal and are as 
much as 0.7 foot (0.2 m) long in the elongate 
forms (Lineback, 1970). Throughout most of 
southern Indiana the Underwood Bed is not 
present, so that the Falling Run Bed is 
directly overlain by the Henryville Bed in 
most of that part of the state (Lineback, 
1968, 1970). In the outcrop area in 
southeastern Indiana the Falling Run Bed has 
been traced from Floyd County as far north 
as Jackson County. Phosphate nodules have 
been found at a similar stratigraphic position 
in a core of the New Albany Shale in Dubois 
County in southwestern Indiana, and accord
ing to Cluff and others (1981) the Falling 
Run Bed is present in southeastern Illinois in 
a cored section of the New Albany Shale 
Group in Wayne County and in an exposure 
of the upper part of the shale in Hardin 
County. 

Correlation : The Falling Run Bed is probably 
earliest Mississippian in age, although no 
conclusive evidence has been found (Line
back, 1970). (See also "Clegg Creek Member, 
Correlation.") 
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Ferdinand Bed, RHS 
Lead Creek Limestone Member, 
Pennsylvanian System 

Type locality and use of name: The name 
Ferdinand Limestone was applied to a 
so-called marine zone, including carbonate 
rocks (Franklin and Wanless, 1944, p. 88-89), 
some 15 feet (4.6 m) above the Fulda 
Limestone (as then called), which was said to 
be best developed northeast of Ferdinand, 
Dubois County, Ind., in T. 3 S., R. 4 W. No 
exposure is known at a location specifically 
cited by Franklin for that township, but there 
is a characteristic exposure 1 mile (0.6 km) 
northwest of Ferdinand in the NW¼NW¼ sec. 
29, T. 3 S., R. 4 W. In 1964 the Ferdinand 
was assigned member rank in the upper part 
of the Mansfield Formation (Thompson and 
Shaver, p. 15-16), and still later (Shaver and 
Smith, 1974, p. 6) this unit was designated as 
the Ferdinand Bed of the Lead Creek 
Limestone Member (Mansfield Formation). 

Description: The Ferdinand, generally lying 
about 40 feet (12 m) below the top of the 
Mansfield, ranges from 2 to more than 3 feet 
(0.6 to > 0.9 m) in thickness and is dark-blue 
to gray argillaceous fossiliferous limestone 
that in some places is nearly all chert. In some 
places it consists of two limestones separated 
by 1 foot (0.3 m) of chert. Large crinoid 
columnals are present in a part of the 
southern Ferdinand distribution. Northward 
the bed becomes rather impure and includes 
calcareous siltstone and shale (Hutchison, 
1976, p. 28). 

The Ferdinand is underlain by blue-gray 
shale and a bright blocky 1-foot (0.3-m) 
coalbed (Franklin and Wanless, 1944); it is 
overlain by black soft shale and massive 
sandstone that is fine grained, carbonaceous, 
and micaceous. Both contacts are apparently 
conformable. 

The Ferdinand is well represented along the 
outcrop belt in Spencer County and southern 
Dubois County, where it is generally found 
associated with the Fulda Bed 10 feet or more 
(3.0 m) below. Northward it becomes thinner 
and is found sporadically as far north as 
Warren County within tentatively to positive
ly identified upper Mansfield rocks. (See 
Kottlowski, 1959 and 1960; Shaver and 

Smith, 1974, p. 7-9; and Hutchison, 1976, p. 
28; Hutchison's use of the name should have 
been "Ferdinand Bed," not "Ferdinand 
Limestone Bed.") 

Correlation : The Ferdinand Bed includes the 
Grandview Limestone of Franklin and Wan
less (1944) in southern Spencer County and 
coextends to the upper ledge of the Lead 
Creek Limestone Member (Tradewater For
mation) in Hancock County, Ky., and 
probably also to the upper limestone of two 
exposed at Morgantown, Butler County, Ky. 
(Thompson, Shaver, and Riggs, 1959). 

Together with the Fulda Bed, the Ferdi
nand contains key microfaunas, including 
representatives of the ostracod Zone of 
Amphissites rothi and the fusulinid Zone of 
Profusulinella. On this basis the Ferdinand has 
been assigned a late Bashkirian age (global 
standard; late Morrowan, American standard) 
by Shaver and Smith (1974), Shaver (1984), 
and Shaver and others (1985), but such 
correlation has long been debated. (See details 
in the discussion on correlation in the article 
on the Lead Creek Limestone Member.) 

Floyds Knob Limestone Member, CBR 
Edwardsville Formation, 
Mississippian System 

Type section and use of name: The Floyds 
Knob Limestone Member was originally 
named as a formation for exposures along 
U.S. Highway 150 through the Knobstone 
Escarpment at Floyds Knobs in the center of 
sec. 21, T. 2 S., R. 6 E., three-fourths of a 
mile east of Floyds Knobs post office in 
Floyd County, Ind. (Stockdale, 1929a, p. 
170; 1931, p. 195-196). The unit was reduced 
to the rank of member of the Muldraugh 
Formation by Smith (1965) and was re
assigned to the Edwardsville Formation by 
Nicoll and Rexroad (1975, p. 3). (See 
"Borden Group" for a discussion of obsolete 
terms that have been applied to this 
stratigraphic interval.) 

Description: The Floyds Knob is primarily a 
limestone as far north in Indiana as Jackson 
County but is "expressed by a peculiar light 
buff to ocherous zone of slightly calcareous, 
shaly and arenaceous rock with many 
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variations" north of there (Stockdale, 1931, 
p. 197). In its type area and southern extent 
the Floyds Knob approximates 5 feet (1.5 m) 
in thickness. From Monroe County northward 
bioherms and lenticular limestone beds are 
locally prominent in the Edwardsville; how
ever, these generally appear to be somewhat 
above the Floyds Knob stratigraphically. The 
Floyds Knob is conformable within the 
Borden Group, although there is some 
reworked material in its basal part and a bed 
of glauconite in many places marks the base 
of the overlying part of the Edwardsville. 

Correlation: Conodonts recovered from the 
type section of the Floyds Knob (Gates and 
Rexroad, 1970; Whitehead, 1978) show that 
the Floyds Knob is correlative with part of 
the Keokuk Limestone of the upper Missis
sippi Valley. 

Folsomville Member, DLE 
Petersburg Formation, 
Pennsylvanian System 

Type section and use of name: The name 
Folsomville was used by Eggert (1982, p. 7) 
for a elastic sequence of sediments as much as 
65 feet (20 m) thick that splits the Springfield 
Coal Member into two or more beds in 
Gibson and Warrick Counties, Ind. These 
sediments were derived from the Leslie 
Cemetery Channel, a minor channel that was 
contemporaneous with part of the Springfield 
coal but that was abandoned before termina
tion of peat deposition. Type and reference 
sections were designated in the SW¼NE¼ sec. 
7, T. 5 S., R. 7 W., and in the NW¼SW¼ sec. 
12, T. 5 S., R. 8 W., in Warrick County, but 
the type section was stated erroneously. It is 
in the SW¼SE¼ sec. 7. Where the upper split 
of the Springfield coal is absent, the 
uppermost bed of the Folsomville Member is 
the top of the Petersburg Formation. 

Description: The Folsomville Member consists 
mostly of dark-gray to black organic shale 
(rash), tan and brown to gray shale, buff to 
gray sandstone, and some siltstone beds and 
vitrain bands. In some areas the Folsomville 
thickens gradually, but in others it thickens 
from a few tenths of feet to its maximum 
thickness within several hundred feet lat
erally. 

47 

Correlation: The Folsomville is equivalent to 
part of the Springfield Coal Member and may 
be similar in age to part of the Dykersburg 
Shale Member of Illinois. 

Fort Atkinson Limestone, HHG 
Maquoketa Group, 
Ordovician System 

Type locality and use of name: The Fort 
Atkinson Limestone was named by Calvin 
(1906, p. 60, 98) for Fort Atkinson in eastern 
Iowa and was designated as the middle 
formation of the Maquoketa Group. It has 
been widely recognized in Illinois, where it is 
15 to 40 feet ( 5 to 12 m) thick (Templeton 
and Willman, 1963; Kolata and Graese, 1983). 
Gutstadt (1958a, p. 76) recognized the unit in 
northwestern Indiana but did not name it; 
Gray (1972b, fig. 5 and p. 20-21) extended 
the name Fort Atkinson into Indiana along 
with names for other formations in the 
Maquoketa Group. 

Description: The Fort Atkinson Limestone is 
restricted in Indiana to subsurface usage and 
is sufficiently distinct to be recognized 
throughout much of the northern, central, 
and western parts of the state. Over much of 
this area it is close to 50 feet (15 m) thick. It 
includes light-colored, coarsely crystalline 
limestone and dolomite, mainly in its upper 
part, and gray argillaceous limestone and 
calcareous shale, mainly in its lower part. Its 
wire-line log signature is distinctive-a sharp 
series of peaks and shoulders in the upper 
one-third of the formation, tapering in the 
lower two-thirds to an indefinite lower 
boundary. 

Over most of its extent, the Fort Atkinson 
Limestone is overlain, probably conformably, 
by the Brainard Shale (Ordovician). In 
northeastern Indiana, however, the overlying 
rocks are appropriately assigned to an 
extended Whitewater Formation (Ordovi
cian), and in a few places in central northern 
Indiana the Ordovician-Silurian contact de
scends to the upper part of the Fort 
Atkinson, so that in those places it is overlain 
disconformably by the Sexton Creek Lime
stone (basal Silurian). The Fort Atkinson 
overlies the Scales Shale (Ordovician), prob
ably conformably, throughout its extent. 
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Correlation: According to Willman and others 
(1975, p. 86), the Fort Atkinson Limestone 
of Illinois is equivalent to the Waynesville 
Formation of former Indiana usage (in part 
the Waynesville Shale Member of Hay, 1981). 
Subsurface work by Gray (1972b) and 
unpublished work by John B. Droste ( oral 
communication, 1983) substantiate this cor
relation. 

Franconia Formation, JBD & JBP 
Munising Group, 
Cambrian System 

Type section and use of name: The name 
Franconia Formation was first proposed for 
about 100 feet (30 m) of sandstone and green 
shale exposed near Franconia, Chisago Coun
ty, Minn. (Berkey, 1897, p. 373), and it has 
since had wide use in the upper Midwest. 

Description: In Indiana the Franconia Forma
tion is recognized in the subsurface in the 
northwestern part of the state (Becker, Hreha, 
and Dawson, 1978) only where the underly
ing Ironton Sandstone or the combined 
Ironton and Galesville Sandstones are recog
nized. There the Franconia consists of 
glauconitic fine- to medium-grained dolomite 
sandstone and enough interbedded shaly 
zones to show on geophysical logs a higher 
natural gamma radiation than the overlying 
Potosi Dolomite and the underlying Ironton 
Sandstone. Siliciclastic components dominate 
the 130 feet ( 40 m) of maximum thickness of 
the Franconia of northwestern Indiana. The 
Franconia becomes more dolomitic and 
thinner eastward and southward and laterally 
grades entirely into the upper part of the 
Davis Formation or into the lower part of the 
Potosi Dolomite along an arbitrary nomencla
tural cutoff in central northern and western 
Indiana. 

Correlation: The Franconia Formation is 
recognized by the one name in Indiana, 
Illinois, and Michigan, but in Michigan only 
the upper Franconia correlates with the 
Franconia of Indiana. It is also stratigraphical
ly equivalent to the Derby-Doe Run Dolomite 
and the Davis Formation of Missouri, to parts 
of the Davis Formation and the Potosi 
Dolomite in Indiana areas where the name 

Franconia is not used, and to the middle part 
of the Elvins Formation of western Kentucky. 

Fredonia Member, DDC & HHG 
Ste. Genevieve Limestone, 
Mississippian System 

Type locality and use of name in Indiana : The 
name Fredonia was originally applied to rocks 
exposed near Fredonia, Caldwell County, Ky., 
by Ulrich and Smith (1905, p. 24, 39, 40) . 
The term was first applied in Indiana by 
Cumings (1922, p. 507), who suggested that 
the Paoli Limestone, which then included all 
of what is now called the Ste. Genevieve as 
well as the present Paoli (Elrod, 1899, p. 
259), was equivalent to the type Fredonia. 
Later Malott (1945, p. 1180; 1946; 1952, p. 
8) was the first to apply the term in its 
present Indiana usage to rocks above the St. 
Louis Limestone and below his Rosiclare 
Sandstone (now Spar Mountain Member). The 
Fredonia is therefore the lowermost member 
of the Ste. Genevieve Limestone. 

Description: The Fredonia Member in Indiana 
consists dominantly of oolitic limestone that 
is light gray to gray, medium grained, and 
most commonly in beds 0.5 to 2 feet (0.2 to 
0.6 m) thick (Carr, 1973, p. 36). Crossbed
ding is commonly observed in exposures along 
the outcrop in Indiana. Dips are mainly 5° to 
20° and are oriented northeastward and 
southwestward (Carr, 1973, p. 38-39). Skele
tal and micritic limestones are generally less 
abundant than oolitic limestones, but in 
places they are the dominant types. The Lost 
River Chert Bed, an important marker, lies 15 
to 40 feet ( 4.6 to 12.2 m) above the base of 
the Fredonia along most of the outcrop, but 
in the northern part of the outcrop in Owen 
and Putnam Counties it is locally lower. 

The Fredonia ranges from 30 to 70 feet (9 
to 21 m) in thickness on outcrop and in 
places exceeds 100 feet (30 m) in the 
subsurface; it rests on the St. Louis 
Limestone. The upper contact of the 
Fredonia with the Spar Mountain Member 
appears to be a surface of local disconformity . 

Correlation: According to Pinsak (1957, p. 
21-22) and Swann (1963, p. 27, 49, 51), the 
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Fredonia of Indiana outcrop usage correlates 
with the part of the original Fredonia of 
Ulrich and Smith (1905) that is below the 
Spar Mountain Sandstone Member and is 
therefore equivalent to the restricted Fredo
nia of Swann (1963) and of later Illinois usage 
(Willman and others, 1975, p. 142). The 
lower part of the Fredonia of Indiana, from 
somewhat above the Lost River Chert Bed 
downward, was referred by Woodson (1982, 
p. 423-425) to the Horse Cave Member of the 
St. Louis Limestone. Although this part 
contains conodonts of the Apatognathus 
scalenus-Cavusgnathus Assemblage Zone 
(Rexroad and Collinson, 1963) and therefore 
correlates with the upper part of the St. Louis 
Limestone (Valmeyeran) of the Mississippi 
Valley, it remains here assigned to the Ste. 
Genevieve. The basal Fredonia rocks of 
Indiana are therefore older than the basal 
Fredonia rocks of Illinois (fig. 2). 

The Fredonia is in the zone of common 
Platycrinites penicillus (Malott, 1952, p. 8) 
and therefore is in the Genevievian Stage of 
Willman and others (1975, p. 141-142). 

French Lick Coal Member, HCH & WAH 
Mansfield Formation, 
Pennsylvanian System 

Type section and use of name: The name 
French Lick was first applied to an exposure 
of coal in a whetstone quarry said to be in the 
SW¼NW¼ sec. 4, T. 2 N., R. 2 W., near 
French Lick, Orange County, Ind. (Franklin, 
1939, p. 9). This coal was accorded member 
status in the Mansfield Formation by Gray, 
Jenkins, and Weidman (1960, p. 26-27), who 
stated that Franklin's intended type section is 
probably in the NE¼NE¼ sec. 5, T. 1 N., R. 2 
w. 

Description: French Lick coal was commer
cially mined in the type area and was 
described by Franklin as bright, blocky, 2.4 
feet (0. 7 m) thick, and having no partings. 
The roof of the coal is generally thin 
carbonaceous shale that is overlain by sandy 
siltstone. The floor is underclay. Stratigraphi
cally, the coal lies immediately below or close 
to the so-called Hindostan Whetstone Beds 
and 40 to 60 feet (12 to 18 m) below the 
Pinnick Coal Member. 
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The French Lick Coal Member has been 
recognized along its outcrop in northwestern 
Orange County (Gray, Jenkins, and Weidman, 
1960, pl. 1), southeastern Martin County 
(Hutchison, 1967), and northeastern Dubois 
County (Gray, Jenkins, and Weidman, 1960, 
pl. 1; Hutchison, 1964). This bed is one of 
several coals that in different areas were 
identified as Coal I by Ashley (1899, p. 
1086), who reported its maximum thickness 
as 1.8 feet (0.6 m). 

Fulda Bed, RHS 
Lead Creek Limestone Member, 
Pennsylvanian System 

Type locality and use of name: A limestone 
that was supposedly exposed along the road 
between Fulda and New Boston in eastern 
Spencer County, Ind., was named the Fulda 
Limestone by Franklin and Wanless (1944, p. 
88-89). Their stated type locality is in the 
S½SW¼ sec. 33, T. 4 S., R . 4 W. This locality 
has never been reverified, however, and a 
good exposure either near or in the actually 
intended type locality was described later by 
Thompson and Shaver (1964, p. 16) in the 
NE¼SW¼ sec. 11, T. 5 S., R. 4 W. They also 
assigned the Fulda member rank in the upper 
part of the Mansfield Formation. Still later, 
the Fulda was designated as the Fulda Bed, 
the lower part of the tripart Lead Creek 
Limestone Member (Shaver and Smith, 1974, 
p. 6). 

Description: The Fulda Bed generally lies 10 
to 15 feet ( 3.0 to 4.6 m) below the Ferdinand 
Bed and about 50 feet (15 m) below the top 
of the Mansfield Formation. It consists of 
limestone that is dark, dense, argillaceous, and 
hard. This limestone is 2.5 feet (0.8 m) thick 
in the type locality, but it ranges from a 
probable nondepositional O to about 2.5 feet 
(0.8 m). Shaly limestone and a few inches of 
shale split are present in some places. It is 
underlain by gray shale and also in some 
places by coal and siltstone; it is overlain by 
gray shale and other elastic rocks. Both 
contacts are thought to be conformable. 

Correlation: As a classificatory unit, the 
Fulda is flawed by the uncertainty surround
ing its type exposure and therefore its type 
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stratigraphic position. The present application 
of this term, however, extends to the 
limestone that Franklin and Wanless ( 1944) 
described as being 13 feet ( 4.0 m) below their 
Grandview Limestone (Ferdinand Bed here). 
This is also the application advocated by 
Hutchison (1959). Many exposures of the 
Fulda equivalent are known in Hancock 
County, Ky., adjacent to Spencer County, 
Ind., but there it is simply called the lower 
bench of the Lead Creek Limestone Member. 
The Fulda equivalent probably extends even 
farther south, however, to the lower of two 
limestones exposed near Morgantown in 
Butler County and described by Thompson, 
Shaver, and Riggs (1959). North of Spencer 
County, Ind., the Fulda has not been 
recognized with certainty, and single ledges of 
upper Mansfield limestones as far north as 
Warren County, Ind., should be simply called 
the Lead Creek Limestone Member (Shaver 
and Smith, 1974, p. 9) . 

In some places the Fulda contains an 
abundant microfauna representing the ostra
cod Zone of Amphissites rothi and the 
fusulinid Zone of Profusulinella, which have 
far-reaching meaning for correlating the Fulda 
and Lead Creek rocks in general with rocks of 
late Bashkirian age (global scale) and late 
Morrowan age (North American scale) in 
many parts of the world. (See the discussion 
on correlation in the Lead Creek article.) 

Galesville Sandstone, JBD & JBP 
Munising Group, 
Cambrian System 

Type section: The Galesville Sandstone was 
named for an exposure of 88 feet (27 m) of 
sandstone overlying the Eau Claire Formation 
and underlying the Ironton Formation along 
Beaver Creek in Galesville, Trempealeau 
County, Wis. (Trowbridge and Atwater, 1934, 
p. 45). 

Description: As traced to Indiana and 
described by Becker, Hreha, and Dawson 
(1978), the Galesville Sandstone in the 
subsurface of northwestern Indiana consists 
of fine- and coarse-grained sandstones con
formably overlying the Eau Claire Formation 
and grading upward into the Ironton Sand
stone. In part of this area the Galesville and 

Ironton Sandstones cannot be easily distin
guished from one another. Both of these 
sandstones grade laterally into the Davis 
Formation and are nomenclaturally separated 
from the Davis by an arbitrary cutoff in 
central northern and western Indiana. These 
two formations are therefore recognized in 
Indiana only in the parts or all of 25 
northwestern counties. The Galesville and the 
Ironton together range in thickness from 
about 100 feet (30 m) at the arbitrary cutoff 
with the Davis Formation to more than 200 
feet (61 m) in the northwest corner of 
Indiana. In several counties in northwestern 
Indiana where the Galesville and the Ironton 
can be distinguished separately, the Galesville 
averages about 75 feet (23 m) in thickness. 

Correlation : The Galesville Sandstone is also 
recognized by this one name in Illinois and 
Wisconsin, and it is equivalent to the lower 
part of the Davis Formation in central and 
southern Indiana and eastern Missouri, to the 
lower part of the Elvins Formation in western 
Kentucky, and to the lower part of the Potosi 
Dolomite in that part of southwestern Indiana 
where the Davis Formation has been replaced 
laterally by the Potosi (Droste and Patton, 
1985). 

Geneva Dolomite Member, JBD & RHS 
Jeffersonville Limestone, 
Devonian System 

Type locality, reference sections, and use of 
name: The name Geneva Limestone was first 
used by Collett (1882, p. 63, 81, 82) for 
exposures of a buff dolomitic limestone 
exposed along the Flat Rock River near 
Geneva, Shelby County, Ind. The same rocks 
were later called the Shelby Bed (Foerste, 
1898, p. 234-235). Most early usage, however, 
was "Geneva," and in accord with the advice 
of Kindle (1901, p. 536), the term Shelby was 
abandoned. The term Geneva Formation has 
also been used (Dawson, 1941), and this unit 
was most recently assigned as the Geneva 
Dolomite Member to a lower part of the 
Jeffersonville Limestone (Droste and Shaver, 
1975a, p. 403-404). 

No type section was ever designated, but 
reference sections were suggested by Burger 
and Patton (1970, p. 62), one of which 
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(quarry near Hanover, Jefferson County) is 
now under water. Two additional reference 
sections, here designated, reveal the differing 
relations that the Geneva has with the classic 
biozones described in the Jeffersonville at the 
Falls of the Ohio: (1) section along Big Camp 
Creek, Jefferson County, Ind. (NE¼NE¼SW¼ 
sec. 13, T. 4 N., R. 8 E.; described by 
Dawson, 1941, p. 38, and Shaver, 197 4a, p. 4; 
Geneva underlies a part of the Coral Zone) 
and (2) section in the Berry Materials Corp. 
quarry at North Vernon, Jennings County, 
Ind. (NE¼ sec. 34, T. 7 N., R . 8 E.; described 
by Patton and Dawson, 1955, p. 24-26, and 
Droste and Shaver, 1975a, p. 405; Geneva 
underlies the Amphipora Zone; Coral Zone 
not recognized). 

Description: Typically a calcareous dolomite 
that is buff to chocolate brown, rather soft, 
granular, and vuggy and that contains bands 
and partings of carbonaceous material, the 
Geneva Dolomite Member is massive to thick 
bedded in its lower part and more commonly 
thin bedded in its upper part. The distinctive 
colors are due to a high organic content, and 
near-surface beds are commonly oxidized to 
pale tan, cream, or even white. White 
crystalline, coarsely cleavable calcite masses 
(spar) ranging from 1 inch to more than 1 
foot ( 0.3 m) in cross section, resulting from 
calcification of fossils, are scattered through 
the fine-grained dolomite matrix. Some 
calcite masses make up beautifully preserved, 
taxonomically identifiable fossil casts. Chert 
is present in some sections, and quartz sand is 
especially common in basal rocks. 

Although dolomitization is pervasive, pelle
toidal, burrowed, and bioclastic textures 
(including those referred to grainstones and 
packstones) and molds, casts, and other 
evidences of many kinds of highly altered 
fossils are recognized. 

The Geneva variably overlies other Jeffer
sonville rocks (Dutch Creek Sandstone 
Member, subsurface area) conformably and 
Silurian rocks unconformably that range 
stratigraphically from the upper part of the 
Salamonie Dolomite to the lower part of the 
Wabash Formation. It is overlain variably and 
conformably by other Jeffersonville rocks, 
including those of the Coral and Amphipora 
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Zones and of the Vernon Fork Member. It 
ranges in thickness from zero foot to more 
than 60 feet ( 18 m) in its roughly semicircular 
area of distribution in the parts or all of about 
30 counties of central and central western 
Indiana (Droste and Shaver, 1975a, fig. 8). 
Along the northern and eastern limits of the 
Geneva, the zero thickness is due to erosion, 
but the southern zero limit is a nondeposi
tional and facies effect. 

(See also Perkins, 1963, and Becker, 1974.) 

Correlation: Despite the abundance of fossil 
material in the Geneva, age assessment and 
correlation have long been controversial for at 
least three reasons: (1) preservation for 
taxonomic purposes is poor, (2) outcrop and 
subsurface studies tend to support different 
conclusions, and (3) age and correlation are 
partly matters of different definitions of what 
shall constitute the Geneva. 

Early 20th century geologists variably 
thought that the Geneva was a facies of the 
Jeffersonville Limestone or was a facies of 
both the Jeffersonville Limestone and the 
overlying North Vernon (Sellersburg) Lime
stone, or that it was Schoharie (pre-Onon
daga, New York standard) in age on the basis 
of its fossils. (See Wilmarth, 1938, p. 810.) In 
a middle period of study, Sutton and Sutton 
(1937, p. 331) considered that the Geneva, on 
the basis of faunal study, was a northward 
facies of the Jeffersonville. Patton and 
Dawson (1955, p. 37) and, by inference, 
Dawson (1941, p. 25-27), however, con
sidered that Sutton and Sutton's (1937) 
sections and Kindle's (1913) fossils belonged 
to the Jeffersonville rather than to the 
Geneva. The semantics of definition, there
fore, seem to have been part of a continuing 
problem. 

Subsurface studies have supported the idea 
of a Geneva-Jeffersonville facies relationship, 
for example, those of Meents and Swann 
(1965), who correlated the Geneva with lower 
Grand Tower (= Jeffersonville rocks in 
Illinois, and those of Becker (1974). (Becker's 
statements, p. 29, were deliberately neutral; 
see, for example, his pl. 1 and compare 
statements on p. 29 and 38.) Droste and 
Shaver (1975a), taking the already extant 
subsurface view, acknowledged (p. 404) that 
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definition of what rocks should be called the 
Geneva enters into a solution to the 
correlation problem and presented evidence in 
itself for a Geneva-lower Jeffersonville rela
tionship. 

In their understanding, the Geneva corre
lates not only with other lower Jeffersonville 
and Grand Tower rocks but also with a lower 
to middle part of the Detroit River rocks in 
the Michigan Basin part of northern Indiana 
and adjacent Ohio and with lower Onondaga 
rocks in the Devonian standard of New York 
(= early Erian; also, early Eifelian, global 
standard). (See also under "Jeffersonville 
Limestone" for a possible age as great as late 
Emsian, global standard.) 

Glen Dean Limestone, HHG & ASH 
Stephensport Group, 
Mississippian System 

Type locality and use of name in Indiana: The 
Glen Dean Limestone was named by Butts 
(1917, p. 97-102) for exposures near Glen 
Dean, Breckinridge County, Ky., where, in 
descending order, the formation as then 
defined consisted of 40 to 100 feet (12 to 30 
m) of gray and red shale and thin beds of 
limestone, 30 to 60 feet (9 to 18 m) of gray 
crinoidal limestone, and as much as 10 feet (3 
m) of red and green shale. 

In Indiana rocks equivalent to the lowest of 
the three parts described above have long 
been a part of the Hardinsburg Formation 
(Malott and Thompson, 1920, p. 521-522; 
Malott, Esarey, and Bieberman, 1948, pl. 2). 
Equivalents of the upper part, formerly at 
least in part assigned to the Glen Dean, were 
excluded from the Glen Dean by Gray, 
Jenkins, and Weidman (1960, p. 38) to make 
the upper boundary more readily determi
nable and consistent. Thus defined, the name 
Glen Dean is applied in Indiana only to the 
main or massive limestone unit of former 
usage. This differs somewhat from standard 
usage (for example, Swann, 1963) as ex
plained under "Correlation" below. 

Description and distribution: The Glen Dean 
Limestone is a thick-bedded skeletal to oolitic 
to biomicritic limestone 9 to 31 feet ( 3 to 9 
m) thick. Its typical fauna consists of 
brachiopods, blastoids of the genus Pentre
mites, and bryozoans including Archimedes 

(Perry and Smith, 1958, p. 94). Many of the 
faunal elements described in the literature on 
the Glen Dean come from shaly beds once 
regarded as upper Glen Dean but now 
assigned to the Tar Springs Formation. The 
fauna of the Glen Dean of present usage is not 
well documented but seems to include most 
of the larger invertebrates reported from the 
basal Tar Springs. 

The Glen Dean Limestone is known in 
surface exposures from south-central Greene 
County to the Ohio River and is recognized in 
the subsurface from Greene County south
westward. It conformably overlies the Har
dinsburg Formation and is overlain with 
apparent conformity by the Tar Springs 
Formation or disconformably by the Mans
field Formation (Morrowan). 

Correlation: Although the name Glen Dean is 
applied throughout the Illinois Basin, the 
upper boundary of the Glen Dean is not 
consistently defined. In the subsurface of 
southwestern Indiana, a widely recognized 
limestone unit about 10 feet (3 m) thick and 
a little above the so-called main Glen Dean is 
commonly called the upper Glen Dean. This 
unit is thicker in Illinois where it is assigned 
to the Glen Dean proper and in places is a 
major part of the formation. In Kentucky an 
upper unit of variable thickness consisting of 
shale and thin beds of limestone and 
sandstone is retained in the Glen Dean. 

The Glen Dean Limestone and overlying 
marine beds of the Tar Springs Formation are 
within the Zone of Pterotocrinus acutus 
Wetherby and embrace the ranges of P. 
bifurcatus Wetherby and P. spatulatus Wether
by (Horowitz and Strimple, 197 4) and the 
lower part of the range of the blastoid 
Pentremites broadheadi Hambach (= P. 
spicatus Ulrich) and its variants. These 
distinctive forms are readily recognizable in 
the field. In a broadly based paleontologic 
study, Horowitz and others (1979, p. 206) 
correlated the Glen Dean of northern 
Tennessee and therefore the Glen Dean of the 
Illinois Basin with rocks in North American 
foraminiferal Zone 17 of Mamet and Skipp 
(1971) and in the lower part of the Namurian 
Series (Zone El) of European usage. The Glen 
Dean has been assigned to the Gnathodus 
bilineatus-Kladognathus mehli Assemblage 
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Zone of the standard North American 
conodont sequence ( Collinson, Rexroad, and 
Thompson, 1971). 

Grassy Knob Chert, JBD & RHS 
New Harmony Group, 
Devonian System 

Type locality, identification problems, and 
use of name in Indiana: The Grassy Knob 
Chert was named (Savage, 1925, p. 139) for 
Grassy Knob, a prominent high area on the 
Mississippi River bluffs in Jackson County, 
southwestern Illinois, where more than 100 
feet (30 m) of chert and sandy and siliceous 
limestone were exposed. Consistent use of the 
term in the Illinois Basin (Weller, 1939, p. 
128; Collinson and others, 1967, p. 940-941; 
and Becker, 1974, p. 27-28) was beset with 
problems until the late 1970's. These 
problems arose for these reasons: (1) 
statements differed as to the conformable or 
unconformable relations with the underlying 
Bailey Limestone (Silurian, but long con
sidered to be Devonian in age); (2) the Grassy 
Knob could not be distinguished from the 
stratigraphically higher Clear Creek Chert 
unless coarse carbonate rocks of the Back
bone Limestone intervened; ( 3) Backbone-like 
rocks had been included in the Bailey; and ( 4) 
stratigraphers had not recognized that the 
Backbone was a facies of both the Grassy 
Knob and Clear Creek. 

After the term Grassy Knob was intro
duced in an area of four-county size in 
southwesternmost Indiana (Becker, 1974, fig. 
llC and p. 27-28), the classification of Grassy 
Knob and associated rocks was revised 
(Becker and Droste, 197 8, p. 3-5) to accord 
with a basin-to-shelf facies relationship, one 
of intertonguing Grassy Knob- and Clear 
Creek-like lithology and Backbone-like li
thology. Further, the Grassy Knob was 
assigned to the New Harmony Group (Becker 
and Droste, 1978). In this recognition an 
arbitrary vertical cutoff was defined, in effect, 
and all Backbone-like rocks were reassigned 
from the Bailey to the Backbone. The 
formational cutoff was defined as occurring 
along the basinmost extent of the lower 
tongue of Backbone-like lithology. This 
arrangement has been further detailed for the 
Illinois, Indiana, and Kentucky areas of the 
Illinois Basin by Droste and Shaver (in 
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preparation), so that stratigraphically higher 
tongues of Backbone-like lithology extend 
beyond the cutoff and are therefore incorpo
rated in the Grassy Knob; also, the Grassy 
Knob occupies in Indiana only a small part of 
southwestern Posey County (Droste and 
Shaver, in preparation, fig. 8). 

Description: The Grassy Knob Chert consists 
predominantly of yellowish-gray and light
olive-brown very cherty dolomitic limestone 
and dolomitic chert. This chert appears to be 
a nearly complete replacement of bioclastic 
limestone. One or more intervals of light
colored granular bioclastic limestone are 
present. 

The Grassy Knob conformably overlies the 
drab very fine grained Bailey Limestone 
(Silurian) and conformably underlies the 
Clear Creek Chert, which is lithologically 
similar to the Grassy Knob except for the 
lesser amount of chert in the Clear Creek. The 
contact is placed at the level where chert 
becomes a minor component upward through 
a 10-foot (3-m) gradational interval. 

In Indiana the Grassy Knob appears to 
reach a thickness of more than 400 feet (122 
m) (Droste and Shaver, in preparation, figs. 6 
and 9). 

Correlation: The Grassy Knob of Indiana 
extends under the same name into the basin 
parts of Illinois and Kentucky, but differing 
schemes of classification preclude simple 
statements on correlation. As defined in 
Indiana, the Grassy Knob has complementary 
and therefore correlative relationships with 
the lower part of the Backbone Limestone. 
Fossils have not been described from the 
Grassy Knob of Indiana, but on the basis of 
interval stratigraphy and what is known of 
fossils from the New Harmony Group and the 
Bailey Limestone wherever they occur in the 
Illinois Basin, the Grassy Knob has been 
assigned a Gedinnian and Siegenian ( early 
Ulsterian) age. (See Shaver and others, 1985.) 

Grove Church Shale, JBD & SJK 
Buffalo Wallow Group, 
Mississippian System 

Type locality: The Grove Church Shale was 
named by Swann (1963) for Cedar Grove 
Church, Johnson County, Ill. Sixteen feet 



54 COMPENDIUM OF PALEOZOIC ROCK-UNIT STRATIGRAPHY IN INDIANA 

(4.9 m) of shale and interbedded limestone 
are exposed in a road cut and in gullies about 
1 mile (1.6 km) east of Lick Creek, Ill. No 
other surface exposures have been reported. 
Before designation as a separate formation, 
the Grove Church rocks were included in the 
subjacent Kinkaid Limestone. The subsurface 
reference section in Indiana for the Grove 
Church is the interval from 1,725 to 1,764 
feet in the R. K. Petroleum Corp. No. 1 E. 
Bundy et al. well, NE¼NW¼NW¼ sec. 10, T. 
6 S., R. 14 W., Posey County. 

Description: The Grove Church Shale in 
Indiana is the uppermost formation of the 
Buffalow Wallow Group, is the youngest 
known Mississippian unit, and is recognized 
only in the subsurface of Posey County. The 
formation is predominantly drab fossiliferous 
shale in various shades of medium and dark 
gray and green; brownish and grayish maroon 
are subordinate colors. The shale is thin 
bedded to platy and quite soft and appears to 
be free of siliceous material. Several thin beds 
of limestone as thick as 2 feet (0.6 m) are 
interbedded in the shale. The limestones are 
moderately fossiliferous light- to medium
brown and gray mudstones and wackestones; 
packstones are present in subordinate 
amounts. Maximum known thickness of the 
Grove Church in Indiana is 50 feet (15 m). 
The formation conformably overlies the 
Kinkaid Limestone and may or may not 
conformably underlie rocks of Pennsylvanian 
age. 

Correlation: The Grove Church Shale is 
known by the same name in Illinois. No 
biostratigraphic data have been reported from 
the Grove Church in the subsurface of 
Indiana, but the probable age relations of the 
Grove Church may be inferred from the data 
obtained in studies of surface exposures in 
Illinois. Fusulinids of the genus Millerella that 
are found in the Grove Church have affinities 
with Pennsylvanian forms (Cooper, 1947). 
The Grove Church in Illinois contains 
conodonts of the Adetognathus unicornis 
Assemblage Zone, which are distinct from the 
fauna of the underlying Kinkaid Limestone 
(Rexroad and Burton, 1961). According to 
Rexroad and Merrill (1985) uninterrupted 

deposition in marine environments locally 
prevailed across the Mississippian-Pennsyl
vanian boundary in the Illinois Basin, that is, 
across the Grove Church-Caseyville forma
tional boundary. 

Grover Ditch Member, JBD & RHS 
Detroit River Formation, 
Devonian System 

Type and reference sections: The Grover 
Ditch Member was named for the lower 
dolomites and evaporite rocks of the Detroit 
River Formation that are exposed in the 
Woodburn Quarry of May Stone and Sand, 
Inc., and that were cut in Indiana Geological 
Survey drill hole 188, eastern Allen County, 
Ind. (NE¼ sec. 23, T. 31 N., R . 14 E.). The 
name was taken from the drainage ditch that 
empties into the Maumee River alongside the 
quarry (Doheny, Droste, and Shaver, 1975, p. 
24-25). Three other representative sections 
were designated, including the principal 
reference section consisting of rocks cored in 
the Northern Public Service Co. A. Tubbs No. 
1 well in Steuben County, Ind. (SW¼ sec. 27, 
T. 36 N., R. 12 E.). 

Description: The Grover Ditch consists of 
light-colored fine-grained dolomites, crypto
crystalline anhydrite, coarsely crystalline 
fibrous gypsum, and in its basal part gray 
fine-grained sandy dolomite. Above the 
upward-grading ( decrease in quartz sand) 
basal rocks that average 10 to 15 feet (3.0 to 
4.6 m) in thickness, yellowish laminated to 
thick-bedded dolomite mudstones are inter
bedded with massive dolomite mudstones. 
Brecciation and interbedded anhydrite and 
gypsum are common in this interval. Some 
thick sections show repeated sedimentary 
cycles consisting in ascending order of (1) 
dark-yellowish-brown laminated dolomite 
mudstone, (2) pale-yellowish-brown massive 
dolomite mudstone, (3) pale-blue anhydrite 
and white gypsum, and ( 4) light-gray massive 
dolomite mudstone. As many as 12 to 15 of 
these 5-foot (1.5-m) cyclothems have been 
noted in LaPorte and Steuben Counties. 

The Tioga Bentonite Bed, consisting of an 
inch to a few inches (0.03 to 0.15 m) of 
metabentonite, is found in the Grover Ditch 
in part of its northern Indiana distribution. 
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The Grover Ditch Member rests uncon
formably on the Wabash Formation of 
Silurian age and is generally overlain conform
ably by other Detroit River rocks assigned to 
the Milan Center Dolomite Member. In some 
places, however, the Traverse Formation 
(Middle Devonian) overlies the Grover Ditch 
in an unconformable, overlapping relation
ship. The Grover Ditch is generally limited in 
its distribution to the northern three tiers of 
Indiana counties north of the crest of the 
Cincinnati and Kankakee Arches. There it 
increases from zero along its south and west 
eroded edge to thicknesses ranging from 20 to 
140 feet (6 to 43 m) from west to east along 
the Michigan state line (Doheny, Droste, and 
Shaver, 1975, pl. 2C). 

Correlation: The Grover Ditch represents a 
restricted marine environment and therefore 
mostly lacks faunas useful for interregional 
correlation. Nevertheless, the oldest Devonian 
conodonts described by Orr (1971, p. 15) in 
his northern Indiana study come from the 
Grover Ditch and indicate a middle Eifelian 
age (early Erian, North American standard). 
Also, in accord with evidence and principles 
discussed in the Detroit River article, these 
general correlations may be stated: Geneva 
Dolomite Member of the Jeffersonville 
Limestone, southern Indiana; lower parts of 
the Grand Tower Limestone, Illinois, and of 
the Lucas Formation, Michigan; Lucas Forma
tion, Ohio; and the Moorehouse Member and 
the lowest part of the Seneca Member of the 
Onondaga Formation, New York. 

The Grover Ditch is in partial facies 
relationship with the other Detroit River 
members, the Milan Center and Cranberry 
Marsh, and therefore in a complex sedimen
tary pattern that has a rather variable age 
range among the different areas of occur
rence. Also, the lowest Detroit River (Grover 
Ditch) rocks in Indiana may be late Early 
Devonian (Emsian) in age. (See the Detroit 
River article.) These circumstances suggest 
other, partial Grover Ditch correlations: 
upper parts of the Sylvania Sandstone and the 
Amherstburg Formation, adjacent Michigan 
and Ohio in the Michigan Basin, and the 
Dutch Creek Sandstone Member (Jefferson
ville and Grand Tower Limestones), Indiana, 
Kentucky, and Illinois. 
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Guthrie Creek Bed, CBR 
Harrodsburg Limestone, 
Mississippian System 

Type section and use of name: The Guthrie 
Creek was named as a member of the lower 
part of the Harrodsburg Limestone by 
Stockdale (1929b, p. 240) but was reduced to 
the rank of a bed by Nicoll and Rexroad 
(1975, p. 9). The type section is along a road 
at the site of two abandoned quarries on the 
west bluff of Guthrie Creek about one-fourth 
mile (0.4 km) east of Leesville near the center 
of the NE¼ sec. 27, T. 5 N., R. 2 E., 
Lawrence County, Ind. 

Description : The Guthrie Creek Bed consists 
of discontinuous lenses that range from zero 
to 10 feet ( 3.1 m) in thickness. It includes 
dolosiltite, calcareous shale (that in places is 
silty or sandy), siliceous and cherty limestone, 
and minor fossiliferous lenses. The Guthrie 
Creek can be recognized in places from 
central Harrison County northward into 
Monroe County. It is conformable within the 
Harrodsburg Limestone. The names Guthrie 
Creek and Leesville are not used in the 
subsurface. 

Correlation: See under "Harrodsburg Lime
stone" for correlation. 

Haney Limestone, HHG 
Stephensport Group, 
Mississippian System 

Type locality and history of name in Indiana : 
The Haney Limestone was named by 
McFarlan and others (1955, p. 18) for 
exposures on Haney Creek, Hardin County, 
Ill. The formation is dominantly limestone, 
includes some shale, and is 36 feet (11 m) 
thick. The Haney is now a unit in the 
standard Chesterian section (Rexroad and 
Jarrell, 1961; Swann, 1963; Willman and 
others, 1975, p. 157). 

In Indiana the Haney Limestone was for 
many years known as the Golconda Lime
stone. As first described by Malott (1919, p. 
18-19), the Golconda of Indiana usage 
included at its base a unit about 20 feet (6 m) 
thick of interbedded fossiliferous shale and 
thin beds of limestone. Later, without 
explanation, Malott and Thompson (1920, p. 
522) separated this unit and named it the 
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Indian Springs Shale. Still later, and again 
without explanation, the shale was reinstated 
into the Golconda, for example, by Malott, 
Esarey, and Bieberman (1948). 

Partly to make the lithologic term lime
stone more appropriate, Gray, Jenkins, and 
Weidman (1960, p. 39-40) restricted the name 
Golconda to the major limestone unit. As so 
defined, the term applied only to the upper 
part of the Golconda Group of the standard 
Chesterian section (Swann, 1963, p. 68). The 
inadvisability of this was noted by Gray 
(1970, p. 66), and the name Haney was later 
adopted (Gray, 1974). The underlying shale 
unit is now designated the Indian Springs 
Shale Member of the Big Clifty Formation. 

Description: In Indiana the Haney Limestone 
is dominantly biomicritic and includes skele
tal limestone and micritic dolomite. Shale is a 
minor constituent. The formation is 20 to 40 
feet (6 to 12 m) thick and contains abundant 
blastoids of the genus Pentremites, crinoid 
plates, and bryozoans, including Archimedes 
(Malott, Esarey, and Bieberman, 1948, p. 24). 
The Haney can be recognized in surface 
exposures from northern Greene County to 
the Ohio River and is known in the subsurface 
from Owen County southwestward. A litho
facies and biofacies analysis of the Haney 
Limestone in the Illinois Basin was made by 
Vincent (1975). 

The Haney Limestone conformably overlies 
the Big Clifty Formation and is overlain 
conformably by the Hardinsburg Formation 
or disconformably by the Mansfield Forma
tion (Morrowan). A local, apparently discon
formable relationship at the base of the 
Hardinsburg Formation in the subsurface was 
illustrated in Illinois by Potter (1963, p. 58; 
fig. 42A) and in Knox and Gibson Counties, 
Ind., by Kline (1952), but no such feature has 
been seen along the outcrop. 

Correlation: The Haney Limestone is recog
nized throughout the Illinois Basin. It lies 
within the range zone of the crinoid 
Pterotocrinus rugosus Lyon and Casseday, 
which in the basin is restricted to the 
Golconda Group (Welch, 1978). It correlates 
with rocks that are within North American 
foraminiferal Zone 16s of Mamet and Skipp 

(1971) and that are near the top of the Visean 
Series (Zone 3cs) of European usage. On the 
basis of its contained conodonts, the Haney 
has been assigned to the Gnathodus biline
atus-Cavusgnathus altus Assemblage Zone of 
North American usage (Collinson, Rexroad, 
and Thompson, 1971). 

Hardinsburg Formation, HHG 
Stephensport Group, 
Mississippian System 

Type locality and use of name in Indiana: The 
name Hardinsburg, generally credited to 
Brokaw (1916; 1917, p. 23; pl. 1), was 
presented by him as "tentative and subject to 
revision." The first description was offered by 
Butts (1917, p. 96) under the name 
Hardinsburg Sandstone. This unit in its type 
locality is 30 feet (10 m) thick and contains, 
in descending order, shaly sandstone, massive 
cliff.forming sandstone, and thin-bedded 
fine-grained well-indurated sandstone. The 
formation was named for Hardinsburg, 
Breckinridge County, Ky. 

The name Hardinsburg Sandstone was first 
used in Indiana by Malott and Thompson 
(1920, p. 522). Later the name was modified 
to Hardinsburg Formation in recognition of 
the large quantity of shale in the unit (Gray 
and others, 1957, p. 6; pl. 3). 

Description: In Indiana the Hardinsburg 
Formation is characteristically gray soft 
carbonaceous shale and very fine grained 
ripple-bedded sandstone that is cliff formining 
in some places. Thickness of the unit, which is 
recognized in surface exposures from central 
Greene County to the Ohio River, ranges 
from 20 to 62 feet (6 to 19 m) (Gray and 
others, 1957, pl. 2; Gray, Jenkins, and 
Weidman, 1960, p. 39). In the subsurface it is 
thicker and contains more sandstone. The 
Hardinsburg overlies the Haney Limestone 
conformably in most places, but a discon
formable relationship, such as that noted in 
Illinois by Potter (1963, p. 58, fig. 42A), has 
also been observed in the subsurface in Knox 
and Gibson Counties, Ind. (Kline, 1952). The 
Hardinsburg is overlain conformably by the 
Glen Dean Limestone or disconformably by 
the Mansfield Formation (Morrowan). 
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Correlation: The Hardinsburg Formation is 
recognized throughout the Illinois Basin and 
is a part of the standard Chesterian section 
(Swann, 1963; Willman and others, 1975, p. 
157-158). On the basis of a comprehensive 
paleontologic study, the Visean-Namurian 
boundary of European usage has been placed 
within the Hardinsburg Formation (Horowitz 
and others, 1979, p. 206). 

Harrodsburg Limestone, CBR 
Sanders Group, 
Mississippian System 

Type and reference sections and history of 
name: The Harrodsburg Limestone was 
named by Hopkins and Siebenthal (1897, p. 
296-297) for Harrodsburg in southern Monroe 
County, Ind. The type section in the 
NE¼SW¼ sec. 32, T. 7 N., R. 1 W., on the 
north bluff of Judah Creek is poorly exposed 
now, and good exposures 1 mile (1.6 km) 
north of Harrodsburg along former Indiana 
Highway 37 in the SE¼ sec. 20, T. 7 N., R. 1 
W., have been used as a reference section. A 
section exposing the top of the Borden 
Group, the Harrodsburg Limestone, and the 
Salem Limestone is less than one-fourth mile 
(0.4 km) east of that section in the cut on 
present Indiana Highway 37 in the same 
quarter section. Another reference section is 
the cut along the dam-access road at the 
Monroe Reservoir in the NE¼SE¼ sec. 28, T. 
7 N., R. 1 W. (for example, Nicoll and 
Rexroad, 1975). 

The lower part of the Harrodsburg was 
divided into the Leesville and Guthrie Creek 
Members by Stockdale (1939). These units 
were reduced to the status of beds by Nicoll 
and Rexroad (1975). 

The concept of the Harrodsburg Limestone 
has undergone numerous modifications since 
the term was first proposed for rocks between 
the Borden Group and the Salem Limestone 
of modem usage. The changes are summarized 
in figure 1, and the classification used here is 
that of Nicoll and Rexroad (1975). 

Description: The Harrodsburg Limestone is 
dominantly a well-cemented bioclastic calca
renite and calcirudite but includes some 
dolomite, shale, very argillaceous limestone, 
and minor amounts of chert. In particular an 
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impure unit, which includes geodes and 
silicified material, is present in some places 
from 1 to 11 feet (0.3 to 3.4 m) above the 
base of the formation. Geodes and chert are 
uncommon elsewhere in the Harrodsburg. 
Shale is present in places in beds as much as 2 
feet (0.6 m) thick. In the upper part of the 
formation some lenses nearly 20 feet (6 m) 
thick are almost identical in lithology to 
common Salem lithologies, although in 
general they are more firmly cemented. The 
bioclastic part of the limestone is dominated 
by crinoid fragments and contains some 
bryozoans and brachiopods. In the upper part 
of the Harrodsburg thick beds of fenestrate
bryozoan coquina are present. 

The Harrodsburg is present throughout the 
Indiana part of the Illinois Basin, and its 
outcropping margin forms an arc extending 
from Parke County south-southeastward to 
Harrison County. Northwest of Parke County 
it is overlapped by Pennsylvanian rocks of the 
Mansfield Formation. The Harrodsburg is 
almost 70 feet (21 m) thick in its type area 
and appears to thin both to the north and the 
south along its outcrop belt. It thickens 
somewhat in the subsurface but in most 
places is no more than 120 feet (37 m) thick 
above the Borden delta. (See "Borden Group" 
here and Pinsak, 1957, pl. 1.) Basinward from 
the paleotopographic margin of the delta, 
however, the formation is thicker. For 
example, it is nearly 300 feet (92 m) thick in 
Vanderburgh County (Lineback, 1966). The 
northern boundary of the Harrodsburg is 
obscured by Pennsylvanian overlap where the 
Mansfield Formation locally overlies it uncon
formably. Otherwise, the Harrodsburg is 
overlain conformably and gradationally by 
the Salem Limestone, and it conformably 
overlies the Ramp Creek Formation. 

Correlation: Conodonts show that the Har
rodsburg is the age equivalent of the upper 
three-fourths of the Warsaw Shale and the 
lower part of the Salem Limestone of the 
Mississippi Valley sequence (Nicoll and 
Rexroad, 1975, p. 16). The Harrodsburg is 
also considered to be partly equivalent to the 
Warsaw Limestone of Kentucky (Shaver and 
others, 1985), a name that had often been 
applied directly in Indiana as late as the time 
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Figure 1. Chart showing significant developments in nomenclature of the Sanders Group. Modified from Nicoll and Rexroad (1975). 
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of P. B. Stockdale's work. According to 
Lineback (1966), the Harrodsburg is the 
upper member of the Ullin Limestone, which 
derived its name from southern Illinois. 

Hazelton Bridge Coal Member, CEW 
Patoka Formation, 
Pennsylvanian System 

Type section and use of name: The term 
Hazelton Bridge Formation was proposed by 
Malott (1939, p. 114) for 20 to 25 feet (6 to 
8 m) of shale and one or two thin coalbeds, 
some black shale, and a thin limestone that 
were exposed in a road cut south of Hazelton 
Bridge, which spans the White River in 
northern Gibson County, Ind. These rocks 
were included by Wier (1961, 1965) in the 
Patoka Formation, and the name Hazelton 
Bridge was given member rank and applied to 
the thin persistent coal lying below the Vigo 
Limestone Member. The type section of the 
coal member is at the east edge of the 
Dicksburg Hills 1 mile (0.6 km) north of 
Hazelton Bridge in the NE¼NW¼ sec. 20, T. 1 
N., R. l0W. 

Description: The Hazelton Bridge Coal 
Member of the Patoka Formation varies in 
lithology from a normal bright-banded coal to 
smutty streaks of coal in shale. The coal 
ranges from 0.1 to 1.5 feet (0.1 to 0.5 m) in 
thickness, is overlain in most places by 1 to 2 
feet (0.3 to 0.6 m) of black shale, and 
generally lies above an underclay, underclay 
limestone, or calcareous siltstone. 

In a few places another thin coal lies below 
the Hazelton Bridge Coal Member. In some 
areas both coals are absent, and sandstone is 
found in the stratigraphic position of these 
coals. The Hazelton Bridge member is a 
prominent coal in Gibson County and in 
southern Knox County and is the coal lying 
just below the Vigo Limestone Member in 
Sullivan County and in southern Vigo 
County. 

Henryville Bed, NRH 
Clegg Creek Member, 
Mississippian System 

Type section: The Henryville Bed was 
originally named as a formation by Campbell 
(1946), and an exposure of dark shale on 
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Caney Fork Creek in lot 252, Clark's Grant in 
Clark County, Ind., was designated as the 
type section. Probably because of a discrepan
cy in the original description of the location 
of the type section, the type section was later 
redesignated as the streambank on Lodge 
Creek (a tributary of Caney Fork) just east of 
the road, center of the southwest line of lot 
253, Clark's Grant, Clark County (Lineback, 
1970). 

Description: The Henryville is recognized as a 
bed in the Clegg Creek Member of the New 
Albany Shale in southeastern Indiana (Line
back, 1970) and as a bed in the Ellsworth 
Member of the New Albany Shale in central 
and southwestern Indiana (Hasenmueller and 
Bassett, 1981). It consists of brownish-black 
to black fissile shale rich in organic matter 
and trace elements (Lechler and others, 
1979). In southeastern Indiana it is overlain 
by the Jacobs Chapel Bed and underlain by 
the Falling Run Bed or by the Underwood 
Bed where the latter is present. It contains a 
few plant remains and a fauna of conodonts 
and phosphatic brachiopods. The Henryville 
ranges from 0.4 to 1.7 feet (0.1 to 0.6 m) in 
thickness in the southeastern Indiana outcrop 
area. In the subsurface the Henryville is 
generally less than 5 feet (1.5 m) thick 
(Hasenmueller and Bassett, 1981) and extends 
as far north as Hendricks County and also 
into Posey County in southwestern Indiana. 

In a cored section of the upper part of the 
New Albany Shale in Dubois County the 
Henryville Bed directly overlies phosphate 
nodules of the Falling Run Bed and a 
brownish-black shale sequence. Where the 
Henryville overlies brownish-black shale se
quences in the subsurface, it generally cannot 
be differentiated on geophysical logs. But in 
some areas of central and southwestern 
Indiana, where it overlies the greenish-gray 
shale of the Ellsworth Member, the Henryville 
can be recognized from geophysical logs and 
also in cores. Where the Henryville Bed 
directly overlies a brownish-black shale 
sequence, it is included in the Clegg Creek 
Member; where it overlies a relatively thick 
greenish-gray shale sequence in central or 
southwestern Indiana, it is considered as part 
of the Ellsworth Member. 



60 COMPENDIUM OF PALEOZOIC ROCK-UNIT STRATIGRAPHY IN INDIANA 

Correlation: According to Reinbold (1978) 
and Cluff and others (1981), the Henryville is 
present in southeastern Illinois and is 
identified there by that name. The Henryville 
Bed contains a conodont fauna that is similar 
to the fauna in the middle part of the 
Hannibal Shale of Missouri and Illinois 
(Lineback, 1970). The unit is correlated with 
part of the Sunbury Shale of Michigan, Ohio, 
and northeastern Indiana and with part of the 
Maury Formation of Tennessee (Lineback, 
1970). (See also "Clegg Creek Member, 
Correlation.") 

Herrin Coal Member, CEW & CHA 
Dugger Formation, 
Pennsylvanian System 

Type section and use of name in Indiana: The 
name Herrin, taken from Herrin, Wiliamson 
County, Ill,, where the coal was extensively 
mined, was first used by Worthen (1870, p. 
93) and later by Shaw and Savage (1912, p. 
6), who designated the type section in 
subsurface exposures in mines near Herrin. 
The name Herrin Coal Member (Dugger 
Formation) was first proposed for Indiana use 
by Wier (1961, 1965) in an unpublished 
manuscript and was first published by Wier 
(1970). 

Description: The Herrin is represented by 
streaks of coal and thin smut streaks that are 
found below the Providence Limestone 
Member along its outcrop in Warrick County. 
This coal is thin and discontinuous on Indiana 
outcrop and has not been mined in the state, 
but it thickens westward in Vanderburgh and 
Posey Counties, where it ranges from 2 to 
more than 5 feet (0.6 to 1.5 m) in thickness. 
It is a bright-banded coal that contains clay or 
shale partings. A prominent parting (the blue 
band) occurs in the lower part of the coal 
where the coal reaches minable thicknesses. 
Florally, the Herrin is dominated by Lyco
spora granulata; Laevigatosporites minutus is 
subordinate ( Jacobson and others, 1985 ). 

Correlation: Early correlations of the Herrin 
coal in Illinois and Indiana with the Herrin 
Coal Bed of Kentucky (W. Ky. No. 11) have 
been confirmed by Jacobson and others 
(1985). 

Holland Limestone Member, 
Staunton Formation, 
Pennsylvanian System 

WAH & HCH 

Type locality : The name Holland Limestone 
was first used by Wanless (1939, p. 87) for 
the marine limestone forming the roof of 
what was then called the Holland Coal near 
Holland, Dubois County, Ind. Although the 
Holland Coal was said to be the uppermost of 
three coals that crop out near Holland, no 
type section was designated for the limestone. 
The name Holland Limestone was later 
applied to what Franklin and Wanless (1944, 
p. 89, 91) termed the uppermost limestone 
near Holland, and a measured section in the 
SE¼NE¼NE¼ sec. 26, T. 3 S., R. 6 W ., which 
included the Holland of present usage, was 
given. The limestone designated in 1944 as 
the Holland in this section is not, however, 
the uppermost limestone, and it is likely that 
the exposures described by Franklin and 
Wanless are in the NE¼NE¼NE¼ sec. 26, T. 3 
S.,R. 6W. 

Description: At the measured section the 
Holland Limestone Member consists in 
descending order of (1) chert that is light gray 
to dark gray blue and ferruginous, has a 
porous zone at the top, and is 1 foot (0.3 m) 
thick; (2) shale and clay that contain 
limestone pebbles and that have an aggregate 
thickness of 1.5 feet (0.5 m); and (3) 
limestone that is light gray, knobby, dense, 
and 0.5 foot (0.2 m) thick (Franklin and 
Wanless, 1944, p. 91). The Holland lies about 
30 feet (9 m) above the Buffaloville Coal 
Member of the Brazil Formation and 70 feet 
(21 m) below the Seelyville Coal Member. 
The Holland is difficult to distinguish unless 
its identifying chert bed is present, because at 
least two other thin variable limestones and 
coals are in the lower part of the Staunton 
Formation. 

The Holland has been traced through 
Spencer County (Hutchison, 1959), most of 
Dubois County (Hutchison, 1964), and most 
of Daviess County (Hutchison, 1971a). The 
Holland in Dubois County has been called the 
Upper Huntingburg Chert (Franklin and 
Wanless, 1944). A stratigrahic sequence that 
has as yet been identified only as similar to 
that of the Holland area extends more or less 
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continuously northward to Warren County 
(Hutchison, 1961 ). 

Correlation: The Holland has been correlated 
with the Stonefort Limestone Member of 
southern Illinois (Wanless, 1939, p. 87; St. 
Jean, 1957, p. 46-50) and the Creal Springs 
Limestone Member of Illinois (Searight, 1979, 
p. 85 ). The Holland fauna includes the 
fusulinids Fusulina and Wedekindellina (St. 
Jean, 1957, p. 46-50), which indicate a 
Desmoinesian age, but not Profusulinella 
(Thompson, Shaver, and Riggs, 1959, p. 773), 
which indicates a greater age and which St. 
Jean (1957) had nevertheless recorded in the 
Holland. The Holland lies well above the 
Lower Pennsylvanian ostracod zone called the 
Zone of Amphissites rothi by Thompson and 
Shaver (1964) and in the Middle Pennsylva
nian Zone containing Amphissites centro
notus. It also lies above the lowest rocks 
containing Fusulinella, which are in the Brazil 
Formation and in the overlying equivalent 
limestone above the Buffaloville Coal Mem
ber. Therefore, considering both faunas and 
stratigraphic position, the Holland is early 
Desmoinesian in age in midcontinent termi
nology. 

Houchin Creek Coal Member, 
Petersburg Formation, 
Pennsylvanian System 

AMB, CEW 
& DLE 

Type and reference sections and use of name: 
The name Houchin Creek Coal was first used 
by Fuller and Ashley (1902, p . 2) for the coal 
that is prominent along Houchin Creek in 
southeastern Pike County, Ind. This unit had 
previously been designated as Coal IVa by 
Ashley (1899, p . 90). Wier (1961, 1965) 
included this coal as a member of the 
Petersburg Formation and designated the 
exposure in the SE¼NE¼SW¼ sec. 3, T. 3 S., 
R. 7 W ., as the type section. The core from 
26.8 to 27.2 feet (8.2 to 8.3 m) in Indiana 
Geological Survey drill hole 306, drilled near 
the type section, represents a reference 
section of this coal (Hasenmueller and Ault, 
in preparation). 

Description: The Houchin Creek Coal Mem
ber is a bright-banded coal that ranges from 
0.2 to 3.6 feet (0.06 to 1.1 m) in thickness. 
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Outcrops are present in the area extending 
from west of Newport, Vermillion County, to 
east of Boonville, Warrick County. The coal is 
underlain by a thin underclay and overlain by 
a black fissile shale and the Stendal Limestone 
Member. 

Correlation: The term Houchin Creek has 
been extended to Illinois and Kentucky by 
Jacobson and others (1985) to replace the 
names Summum (No. 4) Coal Member and 
Ruff Coal (W. Ky. No. 8b). 

Hymera Coal Member, AMB 
Dugger Formation, 
Pennsylvanian System 

Type locality, reference section, and use of 
name: The Hymera Coal Member of the 
Dugger Formation was proposed by Wier 
(1961, 1965) in an unpublished manuscript 
for exposures near Hymera, Sullivan County, 
Ind., but was first published by Wier and 
Powell (1967). Natural exposures near Hy
mera are rare because of stripping operations, 
but Wier designated a reference section in the 
NE¼NW¼NE¼ sec. 10, T. 8 N., R. 8 W. In 
Sullivan County this unit had previously been 
designated as Coal VI (Ashley, 1899, p. 
839-915; 1909, p. 56). 

Description: The Hymera Coal Member is a 
bright-banded coal, which ranges from 0.5 to 
11.0 feet (0.2 to 3.4 m) in thickness. The coal 
contains numerous small shale-and-pyrite 
partings; two of them, lying in the upper part 
of the coal, can be traced throughout Sullivan 
County and northern Knox County. In 
northwestern Knox County one shale-and
pyrite parting thickens, so that the coal is 
split into two benches. The Hymera coal, 
which contains a characteristic spore content 
composed almost entirely of the genera 
Laeuigatosporites and Lycospora (Guennel, 
1952, p. 29), is overlain in most places by a 
dark-gray to gray silty shale or fine-grained 
sandstone. 

The Hymera Coal Member is traceable from 
its type area southward to southern Knox 
County and northward to southern Vigo 
County. It is not present in northern Vigo 
County or in Vermillion County. It thins 
abruptly in southern Knox County but is 
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present in Gibson, Pike, and Warrick Coun
ties, where it has been called the Lower 
Millersburg Coal. (See Wier, 1961, 1965.) 

Correlation: The Hymera is probably correla
tive with the Jamestown Coal Member in 
southern Illinois and with the Paradise Coal 
(W. Ky. No. 12) in Kentucky. 

Indian Springs Shale Member, HHG 
Big Clifty Formation, 
Mississippian System 

Type locality, use of name, and description : 
Proposed (without documentation) in 1920 
by Malott and Thompson (p. 522), the term 
Indian Springs Shale has since been honored 
more in the breach than in the observance; 
only one published use is known. In 1931 
Malott (p. 224 and fig. 2) described the unit 
as "always present," illustrated it as 20 feet (6 
m) of shale, and noted that it was "called the 
Indian Springs shale after the outcrop 
one-fourth of one mile northwest of the 
village" of that name in Martin County, Ind., 
but he failed to list it in his table of 
correlations (p. 222), and his intentions 
regarding its use are unclear. In some later 
usage the "20 feet of olive shale" (Malott, 
Esarey, and Bieberman, 1948, p. 24) was 
arbitrarily included in the Golconda (now 
Haney) Limestone, but to clarify the 
nomenclature of the Golconda Limestone, 
Gray, Jenkins, and Weidman (1960, p. 39-41) 
placed the shale in the Big Clifty Formation, 
where it still resides. 

There remains a need to recognize formally 
this shale unit that is widely present on the 
outcrop in Indiana and that has a distinctive 
and diverse fauna, and therefore the name 
Indian Springs Shale Member is here adopted 
for the upper part of the Big Clifty 
Formation. The member commonly consists 
of 3 to 14 feet (1 to 4 m) of gray fossiliferous 
shale and interbedded thin limestone under
lain by 3 to 10 feet (1 to 3 m) of varicolored 
shale and siltstone. Because no type section 
was originally presented, two reference 
sections are here designated: a railroad cut 
about 3 miles ( 4 km) east of Shoals, Martin 
County, in which the member is 22 feet (7 m) 
thick (Gray and others, 1957, p. 16), and 
Indiana Geological Survey drill hole 48 in 

Orange County (Gray, Jenkins, and Weidman, 
1960, p. 75-77), in which the member is an 
exceptional 32 feet (10 m) thick. (For precise 
locations, see under "Big Clifty Formation." 
These sections also serve as reference sections 
for that unit.) 

The Indian Springs Shale Member can be 
recognized almost continuously along the 
outcrop from Perry County (Gray and Powell, 
1965, p. 18) to Greene County (Malott, 1952, 
p. 66). Although the shale is soft and poorly 
exposed except in relatively fresh cuts, it 
serves, as Malott (1931, p. 224) put it, as a 
"foil," and its place can commonly be noted 
by such features as a break in slope above the 
prominent sandstone of the lower Big Clifty 
and beneath the ledges of the Haney 
Limestone. In most places the member is 11 
to 25 feet ( 3 to 8 m) thick. It is not 
distinguished in the subsurface, where the Big 
Clifty Formation is mainly shale. 

The fauna of the Indian Springs member 
has been rather thoroughly studied, but little 
has yet been published. Horowitz (1979) 
presented from a single site a faunal list of 
more than 50 species, including notably 
bryozoans, brachiopods, and crinoids; from 
the same site Kelly (1984), in an unpublished 
study, has tabulated an even more diverse 
fauna, including vertebrate remains, as a basis 
for a paleoecologic evaluation of the member. 
The fauna is consistent with that reported for 
the upper part of the Fraileys Shale and for 
the Haney Limestone elsewhere in the Illinois 
Basin. 

Inglefield Sandstone Member, CEW & CHA 
Patoka Formation, 
Pennsylvanian System 

Type section and use of name: The name 
Inglefield Sandstone was used by Fuller and 
Ashley (1902, p. 3) for 80 to 100 (24 to 30 
m) of sandstone exposed in a railroad cut in 
the SW¼NW¼ and SE¼NW¼ sec. 8, T. 5 S., 
R. 10 W., near Inglefield in northern 
Vanderburgh County, Ind. The name was 
changed to Inglefield Formation by Fuller 
and Clapp (1904), who included in the 
formation the sandstone in the lnglefield 
railroad cut and all of the rocks above to the 
base of the Parker Coal Member. The name 
was restricted to the sandstone above the 
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Ditney Coal Member and below the Hazelton 
Bridge Coal Member by Wier (1961, 1965), 
who accorded the sandstone member rank in 
the Patoka Formation and retained the type 
section of Fuller and Ashley (1902). 

Description: The lnglefield Sandstone Mem
ber is a sandstone that is gray to tan, fine 
grained, thin to thick bedded, and crossbed
ded. The lnglefield grades laterally into a 
sandy shale. The sandstone is thickest in 
Vanderburgh and Posey Counties, where most 
well records indicate that it ranges from 20 to 
80 feet ( 6 to 24 m) in thickness. North of 
Knox County the sandstone rarely is thicker 
than 20 feet (6 m). 

Correlation: The lnglefield Sandstone Mem
ber is also recognized in Illinois, where 
Andresen (1961) assigned it to the Modesto 
Formation. 

Ironton Sandstone, JBD & JBP 
Munising Group, 
Cambrian System 

Type locality and use of name: The term 
Ironton Member (Thwaites, 1923, p. 550) was 
first applied to exposures of several feet of 
coarse-grained sandstone, basalmost in the 
Franconia Formation, near Ironton, Sauk 
County, Wis. Most later use of the name in 
the upper Midwest has been at formation 
rank. 

Description: The Ironton Sandstone was 
identified (Becker, Hreha, and Dawson, 1978) 
in the subsurface of northwestern Indiana as 
overlying the Galesville Sandstone and under
lying the Franconia Formation. There it 
consists of medium- to coarse-grained sand
stone and some interbedded dolomitic sand
stone. Eastward and southward these sand
stones become more dolomitic and shaly, so 
that nomenclaturally the Ironton is arbitrarily 
cut off in central northern and western 
Indiana and replaced by the term Davis 
Formation. In several counties in northwest
ern Indiana the Ironton can be distinguished 
from the underlying Galesville Sandstone, but 
in other counties where the name Davis 
Formation is not used the two formations 
cannot be recognized separately and are 
mapped together as a single unit. 
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The Ironton and Galesville together range 
in thickness from about 100 feet (30 m) at 
the position of arbitrary cutoff with the Davis 
Formation to more than 200 feet (61 m) in 
the northwest corner of Indiana. Where the 
Ironton is distinguishable from the Galesville, 
the formation is about 100 feet (30 m) thick. 

Correlation: The Ironton Sandstone is recog
nized by the one name in Indiana, Illinois, 
and Wisconsin, and it has stratigraphic 
equivalency with part of the Davis Formation 
east and south of the cutoff line in 
northwestern Indiana. The Ironton is also 
equivalent to the Kerbel Formation in Ohio as 
recognized by Janssens (1973) and the lower 
part of the Franconia Formation in the Lower 
Peninsula of Michigan (Droste and Shaver, 
1983; Shaver and others, 1985). 

Jacobs Chapel Bed, CBR 
Clegg Creek Member, 
Mississippian System 

Type section and use of name: The name 
Jacobs Chapel Shale was applied by Campbell 
(1946, p. 855-856) to less than a foot (0.3 m) 
of greenish plastic shale overlying black shale 
of the New Albany Shale and underlying the 
Rockford Limestone in southern Indiana. The 
best exposure in the area near Jacobs Chapel 
Church and School is about three-quarters of 
a mile (1.2 km) northwest of Jacobs Chapel 
Church in the banks of Lewis Branch on the 
line between lots 86 and 107, Clark's Grant, 
Floyd County, Ind. The Jacobs Chapel is now 
recognized as the uppermost bed of the Clegg 
Creek Member (Lineback, 1968, 1970) and of 
the Ellsworth Member (Hasenmueller and 
Bassett, 1981) of the New Albany Shale. 

Description: Exposures of the Jacobs Chapel 
Bed have been recognized in Scott, Clark, and 
Floyd Counties, where its thickness is 
generally between 0.2 and 0.6 foot (0.06 and 
0.18 m), although the bed is absent from 
some places. In the subsurface the bed is too 
thin to be recognized on most conventional 
geophysical logs. It has been recognized, 
however, in cores as far north as Marion 
County (Hasenmueller and Bassett, 1981) and 
has also been recognized in southeastern 
Illinois by Cluff and others (1981), who 
extended the use of the name Jacobs Chapel 
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Bed into Illinois. The Jacobs Chapel is a 
plastic greenish to dark-green glauconitic, 
sparsely fossiliferous shale. It is similar to 
some shale beds lower in the New Albany but 
contains more glauconite and calcite, so that 
earlier the Jacobs Chapel was interpreted as a 
basal phase of the Rockford Limestone (for 
example, Huddle, 1934). The abrupt litholog
ic changes, however, at both the top and the 
bottom of the Jacobs Chapel suggest brief 
hiatuses. 

Correlation: The Jacobs Chapel Bed belongs 
in the Kinderhookian Series and correlates 
with part of the Hannibal Shale of the 
Mississippi Valley. It also correlates within the 
lower part of the Coldwater Shale of northern 
Indiana and adjacent Michigan. The cono
donts are only slightly older than those of the 
Siphonodella isoticha-S. cooperi Assemblage 
Zone in the overlying Rockford Limestone, 
but a precise correlation with the Mississippi 
Valley standards is not feasible (Rexroad, 
1969). 

Jeffersonville Limestone, JBD & RHS 
Erian Series, 
Devonian System 

Type locality, reference sections, and former 
use of name: Named by Kindle (1899, p. 8) 
for Jeffersonville, Clark County, Ind., where 
the formation is well exposed during low
water stages at the Falls of the Ohio, the 
Jeffersonville Limestone was originally de
scribed as the limestone between the "Sellers
burg beds [North Vernon Limestone] and the 
Catenipora beds of the Niagara." At the type 
locality and in most of Clark County, Ind., 
this unit as originally understood does rest on 
rocks of Niagaran age, but northward along 
the outcrop of what was long called a separate 
formation, the Geneva Dolomite (Middle 
Devonian) underlies Jeffersonville rocks. The 
descriptive term Corniferous Limestone was 
used by Borden in 187 4 for Jeffersonville 
rocks, but "Corniferous" has also been used 
in Indiana to refer to the entire Muscatatuck 
Group (Middle Devonian). The term Cornifer
ous in both senses has been abandoned. 

Three reference sections were designated 
by Burger and Patton (1970, p. 77) in three 
quarries : (1) Meshberger Stone Co. quarry, 

Bartholomew County (SE¼SE¼NE¼ sec. 6, 
T. 8 N., R. 7 E.), (2) Berry Materials quarry at 
North Vernon, Jennings County (SW¼SW¼ 
SE¼ sec. 27, T. 7 N., R. 8 E.), and (3) T. J. 
Atkins and Co. quarry near Claysburg, Clark 
County (W½ Clark Military Grant 10). 

Expansion of definition and related nomen
clature: From the time of earliest naming of 
the Jeffersonville Limestone and the Geneva 
Dolomite, stratigraphers have disagreed on 
their age relations. Subsurface and other 
studies of the 1960's and 1970's, however, 
have favored the idea of intimate relationships 
between typical Jeffersonville and Geneva 
rocks and between typical Jeffersonville and 
subsurface rocks in Illinois that had been 
called the Dutch Creek Sandstone. Therefore, 
the Dutch Creek was assigned member status 
in the basal Jeffersonville (Becker, 1974, p. 
38), and the Geneva was assigned the same 
status in a similar but not identical basal 
Jeffersonville position (Droste and Shaver, 
1975a, p. 403-404). The latter authors (p. 
404-406) also named the Vernon Fork 
Member for nontypical Jeffersonville beds 
that had been known by a variety of 
descriptive names, including "laminated 
beds." (See details in the Dutch Creek, 
Geneva, and Vernon Fork articles.) 

With these nomenclatural and definitive 
changes, the Jeffersonville is considered here 
to consist in generally ascending order of the 
Dutch Creek Sandstone, Geneva Dolomite, 
and Vernon Fork Members; also, it consists of 
rocks unnamed to member, so that in any one 
place one or more parts of this four-part 
circumstance may apply. 

The Geneva assignment affects the Jeffer
sonville reference sections only in the first 
two quarries noted above, as the Geneva is 
developed in its typical lithology in those two 
quarries but not in the third quarry. (See, for 
example, the section in the Berry quarry that 
was described by Droste and Shaver, 1975a, 
p. 405.) 

Description: Many geologists and lay persons 
have provided accounts of the Jeffersonville 
at the Falls of the Ohio ( that is, at the type 
locality) especially because of the prolific 
corals and the remarkable fossil community 
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that they and other fossils represent. The 
rocks here have generally been described in 
terms of three to six biozones (for example, 
Burger and Patton, 1970, p. 77, three zones; 
Powell, 1970, four zones; and Oliver, 1976, p. 
19, six zones). In Perkins's (1963) terms the 
type Jeffersonville consists in ascending order 
of ( 1) mostly brown coarse-grained medium
to thick-bedded, highly fossiliferous limestone 
and dolomitic limestone (Coral Zone =? 
Lower and Upper Coral Zones of Oliver, 
1968), (2) variably colored coarse-grained 
medium-bedded stromatoporoidal limestone 
(Amphipora Zone), (3) variably colored dense 
to medium-grained cherty hard fossiliferous 
limestone (Brevispirifer gregarius Zone), and 
( 4 and 5) light-colored thin-bedded to massive 
granular cherty fossiliferous limestone (Bryo
zoan-Brachiopod Zone below and Paraspirifer 
acuminatus Zone above). 

Although Perkins (1963), Droste and 
Shaver (1975a), and Oliver (1976) were able 
to trace or correlate some of the biozones 
several tens of miles along the outcrop area 
northward from the Falls of the Ohio, the 
rocks of these zones also grade northward 
into finer grained rocks that are termed 
pellsparites and mud-supported pelmicrites 
and biomicrites (Droste and Shaver, 1975a, p. 
402). These lithologies refer to the descriptive 
terms laminated beds, chalk beds, and 
fine-grained dolomite beds of common use in 
the literature. In much of western central 
Indiana these rocks include rounded frosted 
quartz sand grains within the dolomite 
matrices (Becker, 1974, p. 35, fig. 17). Where 
present, the Geneva exhibits brown and tan 
fine- to medium-grained, somewhat massive, 
finely vuggy dolomite that has different 
relationships with the Falls-area biozones at 
different places of observation. (See the 
Geneva article.) 

All these circumstances permit conceptuali
zation of the Jeffersonville in two principal 
facies, a southern, or classic, facies and a 
west-central Indiana facies (Droste and 
Shaver, 197 5a, p. 401 ). In the southern, 
classic facies, however, the biozones devel
oped at the Falls are hardly recognizable in 
the subsurface, and in 12 southwestern 
Indiana counties this facies is modified by the 
Dutch Creek Sandstone Member (Becker, 
1974, fig. 19). 
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The Geneva and Vernon Fork lithologies 
dominate the west-central facies, but even 
here tongues of the classic facies are present 
in some places, for example, the Paraspirifer 
acuminatus Zone. Also, a bed of silicified 
corals and stromatoporoids is found in eastern 
and northern Jennings County. This bed was 
called "burrstone" by Owen (1839, p. 16), 
"Buhrstone bed" by Kindle (1901, p. 553), 
and "silicified bed" by Dawson (1941, p. 
19-20). (See also Patton and Dawson, 1955.) 

The Jeffersonville overlies the New Harmo
ny Group (Lower Devonian) both conform
ably and unconformably in the far southwest
ern Indiana counties, and elsewhere in its 
Indiana distribution it unconformably overlies 
Lower to Upper Silurian rocks ranging 
stratigraphically from the Salamonie Dolo
mite (Laurel Member) upward to the upper 
part of the Wabash Formation. This is an 
erosionally truncating relationship, the 
amount of truncation increasing eastward 
from the Illinois Basin and southeastward 
along the area of outcrop. The Jeffersonville 
is overlain by the North Vernon Limestone, 
possibly everywhere unconformably. 

By definition in relation to Detroit River 
rocks in Indiana, the Jeffersonville is re
stricted to the southwestern and western 
flanks of the Kankakee and Cincinnati Arches 
and to the Illinois Basin. It ranges in thickness 
from an erosional edge in all updip locales to 
more than 200 feet (61 m) in far southwest
ern Indiana. The greater thickness, therefore, 
refers to the southern facies, and the thickest 
part of the west-central facies is about 140 
feet (43 m) thick (Droste and Shaver, 1975a, 
figs. 6 and 7). 

Correlation: The Jeffersonville has traditional
ly been correlated with the Onondaga 
Formation (Erian) of New York on the basis 
of its macrofossils. During more recent time, 
correlation has been facilitated by many 
studies of Middle Devonian conodonts in 
North America and Europe and by wide
spread recognition of the Tioga Bentonite 
Bed. A lower, non-Geneva part of the 
Jeffersonville was assigned to the Icriodus 
latericrescens robustus Zone before Dutch 
Creek and Geneva rocks were added to the 
Jeffersonville, whereas upper Jeffersonville 
rocks were assigned to the Icriodus angustus 
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Zone. This zone extends stratigraphically 
upward to include lower North Vernon rocks. 
(See Orr, 1971, p. 16-17, for these conodont
zonal assignments.) These determinations 
show that the Jeffersonville is largely Eifelian 
(global standard) in age, and a lower part is 
probably as old as late Emsian, a possibility 
that is also suggested from the work of 
Conkin and Conkin (1979b, p. 14), Wright 
(1980, p. 5-7), and Sparling (1983, fig. 9). 
(See also Rickard, 1975, pl. 3; Oliver, 1976; 
Klapper and Ziegler, 1979; and Shaver and 
others, 1985.) 

Close to approximate correlatives of the 
Indiana Jeffersonville include the Grand 
Tower Limestone, southern Illinois; the 
Detroit River Formation, northern Indiana 
and western Ohio; the Lucas Formation and 
possibly the upper parts of the Amherstburg 
Formation and the Sylvania Sandstone, 
southern Michigan; the Columbus Limestone 
and the lower part of the Dundee Limestone, 
central to northwestern Ohio; the Onondaga 
Formation, New York; and the Jeffersonville 
Limestone, western Kentucky. 

Joachim Dolomite, JBD & JBP 
Ancell Group, 
Ordovician System 

Type locality and reference section: The 
Joachim Dolomite (Winslow, 1894, p. 311, 
352; McQueen, 1937, p. 12) was named for 
exposures along Joachim Creek in Jefferson 
County, Mo. A more complete reference 
section (Templeton and Willman, 1963) was 
designated in the river bluffs between Cape 
Girardeau and Dutchtown, Cape Girardeau 
County, Mo. 

Description: The Joachim Dolomite, exceed
ing 200 feet (60 m) in thickness in Indiana, 
has the greatest subsurface distribution of the 
three formations of the Ancell Group (Droste, 
Abdulkareem, and Patton, 1982). The only 
Indiana exposure is in the Kentland structure, 
Newton County, where the major faulting is 
along the contact of the St. Peter Sandstone 
and the Joachim Dolomite (Gutschick, 1983). 
The Joachim is the lateral equivalent of the 
upper part of the St. Peter Sandstone, and 
except in one well in extreme northwestern 
Indiana where the St. Peter constitutes the 

entire Ancell Group the Joachim Dolomite is 
the upper formation of the Ancell Group. 

Where fully developed the Joachim consists 
of three divisions. The lowest unit consists 
typically of very fine grained to fine-grained 
argillaceous dark to light-colored dolomite 
and limestone. Thin beds of silty to sandy 
dolomite and dolomitic fine- to medium
grained sandstone provide evidence for the St. 
Peter-Joachim facies relationship. Where the 
Joachim overlies the Dutchtown Formation, 
the darker Joachim rocks grade downward 
into lighter colored Dutchtown rocks. This 
part of the Joachim ranges from O to 70 feet 
(0 to 21 m) in thickness. 

The middle unit of varicolored limestone 
and dolomite is the thickest part of the 
Joachim in Indiana. It is purer than the lower 
and upper units in that it contains fewer 
sandy, silty, and argillaceous components. 
The middle Joachim ranges from O to 130 
feet (0 to 40 m) in thickness. In local Indiana 
areas where erosional highs exist on the 
post-Knox unconformity, the upper part of 
the Joachim may be the only representative 
of the Ancell Group between rocks of the 
Black River Group above and rocks of the 
Knox Supergroup below. These upper rocks 
contain light-colored to dark silty to very 
argillaceous and very fine grained to fine
grained dolomite and limestone and interbed
ded greenish to dark-gray to black shales. 
Thin beds of bimodal sandstone are also 
present. These shaly, silty, and sandy 
interbeds in the dolomite and limestone of 
the upper Joachim have led others to 
designate the upper unit of the Ancell Group 
as the Glenwood Shale. Because carbonate 
components dominate in the upper Joachim 
in Indiana, the term Glenwood Shale has been 
abandoned. The upper part of the Joachim 
ranges from O to 80 (0 to 24 m) in thickness. 

Correlation: As noted above, the Joachim in 
Indiana is a lateral equivalent of upper St. 
Peter rocks in Indiana. Further, it correlates 
with the Joachim Dolomite of Illinois and 
Kentucky and with the lowest part of the 
Black River Limestone of Ohio (as described 
by Stith, 1979), and it is stratigraphically 
equivalent to the upper part of the St. Peter 
Sandstone and of the Glenwood Formation in 
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Illinois and Michigan (Droste and Shaver, 
1983; Shaver and others, 1985). 

Kenneth Limestone Member, JBD & RHS 
Wabash Formation, 
Silurian System 

Type section and use of name: The Kenneth 
Limestone Member was named as a formation 
by Cumings and Shrock ( 1927, p. 77) for 
about 30 feet (9 m) of light-colored dense to 
fine-grained bedded to massive cherty lime
stone that is typically exposed in an 
abandoned France Stone Co. quarry near 
Kenneth, Cass County, Ind. Pinsak and Shaver 
(1964, p. 81) thought that according to 
Cumings and Shrock (1928a, p. 134) the 
Kenneth type section is in the large composite 
quarry in the center of sec. 30 and in the 
N½SW¼ sec. 30, T. 27 N., R. 1 E. Some 
question remains, however, about the location 
of the type section because Cumings and 
Shrock (1928a, p. 177) also mentioned 
quarrying in the adjoining section (sec. 25, T. 
27 N., R. 1 W.); also, because still another 
large quarry, once operated by the same 
company that operated the composite quarry, 
is in the SW¼SE¼ sec. 30. The Kenneth in 
this area both overlies and appears to be 
interlensed with laminated dolomitic lime
stone assigned to the Kokomo Limestone 
Member (Wabash Formation). 

The rank of the Kenneth was changed to 
that of member by Pinsak and Shaver (1964, 
p. 51) and assigned to the Salina Formation. 
The Kenneth was later assigned to the Wabash 
Formation when the latter unit, together with 
the Pleasant Mills Formation, was assigned to 
the elevated-in-rank Salina Group (Droste and 
Shaver, 1982, p. 21). 

Description: Besides the Kenneth lithologic 
features noted above, the unit appears to be 
coarsely mottled in places (in its fine-grained 
facies); in some other places it consists of 
whitish to pinkish granular ( even sparry) 
limestone that commonly is abundantly 
fossiliferous. This facies includes coquinas of 
brachiopods (for example, Coelospira congre
gata and pentamerid brachiopods) and ranges 
in its character to reef-framework rock 
(dolomitized in places) complete with abun
dant corals of the Halysites and Coenites 
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types. (See Tollefson, 1979, p. 41-47; Pinsak 
and Shaver, 1964, p. 81; and Shaver and 
Sunderman, 1983, p. 177-178; the latter two 
sources record the reefy facies.) 

The Kenneth has very limited distribution 
because of the definitive intraformational 
relations within the Wabash (Droste and 
Shaver, 1982, p. 23). Its basic character as 
cherty dolomitic limestone and its high 
stratigraphic position hardly distinguish the 
Kenneth from the similar Liston Creek; the 
Kenneth is to be distinguished, therefore, 
only where Silurian rocks of its type are 
underlain by the distinctively laminated 
Kokomo member. The lower Kenneth contact 
appears to be fairly sharp in places but 
involves gradational lithology with the Koko
mo in other places ( as recorded in two of the 
sources given above). The sand grains and 
other elastic sediments found in many places 
associated with this contact are not evidence 
of intra-Silurian unconformity; rather, of 
pre-Middle Devonian karst. The upper Ken
neth contact everywhere coincides with the 
pre-Middle Devonian unconformity. The Ken
neth is hardly known outside the type county 
(Cass), although older reports of its occur
rence in Howard County above the Kokomo 
are surely correct. It is now known in Miami 
County (Ault and Carr, 1983, p. 24; Shaver 
and Sunderman, 1983, p. 177-178), but its 
occurrence there was said to be of the Liston 
Creek in older literature. As a matter of 
similar confusion, older reports of the 
Kenneth in Carroll County have proved to 
refer to other rocks, but a modern report 
(Indiana University Paleontology Seminar, 
1980) has again identified probable Kenneth 
rocks in Carroll County. 

The Kenneth ranges in thickness from an 
erosional zero to an average of 25 to 30 feet 
(7 .6 to 9.2 m) and a maximum of about 45 
feet (14 m) where this unit is beneath 
Devonian cover. 

Correlation: Within the Wabash, the Kenneth 
correlates with an upper part of the Liston 
Creek, this being a matter of coextension, but 
the highest Liston Creek rocks in Indiana, 
both on the northern outcrop and in the 
southwestern subsurface, are possibly slightly 
younger than the Kenneth. The Kenneth, 
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therefore, correlates, as do upper Liston 
Creek rocks, with the upper part of the Bailey 
Limestone of the Illinois Basin. Further, the 
Kenneth is known to have rare kinds of 
pentamerid brachiopods that in Illinois and 
Indiana are known only in high stratigraphic 
positions, but the collective conodont and 
ostracod evidence indicates a very late 
Silurian age (Pridolian in European terms; late 
Cayugan in American terms). The ostracod 
fauna, abundantly represented by Dizygopleu
ra hallii and Thlipsurella parva, and associated 
fossils suggest even a post-Salina age and 
correlation with highest Silurian rocks of New 
York and other Appalachian Basin states, but 
the conodonts have not yet been definitive 
between late-Salina depositional time or post
Salina ( Bass Islands Group) depositional time 
with respect to the Salina section of the 
Michigan Basin parts of northern Indiana, 
northwestern Ohio, and southern Michigan. 
(See Pollock and Rexroad, 1973, p. 79-81; 
Tollefson, 1979, p. 106-110; and Shaver and 
others, 1971.) 

Kenwood Member, CBR 
New Providence Shale, 
Mississippian System 

Type section and use of name in Indiana: The 
Kenwood Sandstone was named by Butts 
(1915, p. 148) for exposures on Kenwood 
Hill in the southern part of Louisville, Ky., 
and was defined by him as lying between the 
New Providence Shale below and the 
Rosewood Shale above (Nancy Member of the 
Borden Formation of present Kentucky use). 
Stockdale (1931, p. 94) identified the 
Kenwood in Indiana and considered it as 
either a member or a bed of the New 
Providence Shale. Recent use in Indiana has 
been as the Kenwood Siltstone Member of the 
New Providence Shale (Kammer, Ausich, and 
Lane, 1983), but shale is the dominant 
lithology. Because the lithology includes 
siltstone as well as shale, the unit in Indiana is 
called the Kenwood Member of the New 
Providence Shale (Rexroad and Lane, 1984). 

Description: The Kenwood is an irregular 
elongate body about 50 miles (80 km) long 
that thins and pinches out westward. Its 
northern limit is in Floyd County. It drops 

stratigraphically to the west, so that a tongue 
of the undifferentiated New Providence 
intervenes between it and the overlying units 
(Nancy Member in Kentucky, Spickert Knob 
Formation in Indiana). The boundaries are 
conformable. 

The Kenwood is generally less than 40 feet 
(12 m) thick, but its maximum thickness is 
110 feet (34 m). The shale in the Kenwood is 
like that of the rest of the New Providence 
and is dark greenish to bluish gray and 
weathers to a lighter color (Kepferle, 1977). 
The siltstone is gray to dark gray and 
weathers to light gray with limonitic stains. It 
is generally in well-indurated, more or less 
planar beds ranging from 0.1 to 20 feet (0.03 
to 6 m) in thickness. In places the siltstone 
fills channels, and there is evidence that in 
places it was deposited as a turbidite. 
Maximum siltstone content of the member is 
to the east (Kepferle, 1977). 

Correlation: According to Butts (1915) many 
Kenwood fossils are also common to the 
Keokuk Limestone of the upper Mississippi 
Valley. Recent studies, for example, by 
Kammer, Ausich, and Lane (1983), verify 
correlation of the Kenwood with part of the 
Keokuk. 

Kinkaid Limestone, HHG & SJK 
Buffalo Wallow Group, 
Mississippian System 

Type locality and use of name in Indiana: The 
Kinkaid Limestone was named by Stuart 
Weller (1920b, p. 218) for exposures of gray 
and yellow-gray cherty limestone, varicolored 
shale, and a few thin beds of sandstone along 
Kinkaid Creek, Jackson County, Ill. Total 
thickness of this unit is as much as 140 feet 
(43 m) (Weller, 1920a, p. 406-407). As 
redescribed by Swann (1963, p. 42-44, 72) 
and Willman and others (1975, p. 162), it 
consists of upper and lower limestone 
members and a middle shale and limestone 
member that have an aggregate thickness of 
120 to 170 feet (37 to 52 m). The Kinkaid 
Limestone is a unit in the standard Chesterian 
section. 

In southern Indiana, outcropping limestone 
equivalent to the lower part of the Kinkaid 
Limestone of Illinois was originally named the 
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Negli Creek Limestone by Malott (1925). This 
unit was later correlated with the Kinkaid 
(Malott, 1931, p. 222), but Swann (1963, p. 
42-43) restored the term Negli Creek with 
member status and applied it to the lowest 
member of the Kinkaid Limestone. The term 
Negli Creek has been adopted for outcrop 
usage as the uppermost member of the 
Tobinsport Formation (Gray, 1978, p. 
12-13). (See also the article on the Negli 
Creek Limestone Member.) 

Description: In Indiana the name Kinkaid 
Limestone is now restricted to subsurface 
usage. It is recognized in most of Posey 
County, adjacent western Gibson County, and 
in parts of Perry, Spencer, and Warrick 
Counties. Where the formation is not greatly 
reduced by pre-Pennsylvanian erosion, it is 
130 to 150 feet ( 40 to 46 m) thick and is 
divisible informally into three members. The 
uppermost member ( Goreville Limestone 
Member of Swann, 1963) is 18 to 20 feet (5 
to 6 m) thick and consists of gray to gray-tan 
coarse to fine grainstone to packstone and 
minor amounts of chert. The middle member 
(Cave Hill Shale Member of Swann, 1963) is 
80 to 100 feet (24 to 30 m) thick and is 
predominantly dark gray shale, but it also 
includes minor amounts of red and green 
shale. The lower member, the Negli Creek 
Limestone Member, is 18 to 20 feet ( 5 to 6 
m) thick and is tan-gray to brown medium to 
very fine grainstone to mudstone. 

The Kinkaid Limestone overlies the De
gonia Sandstone with presumed conformity 
and is overlain disconformably by the 
Mansfield Formation (Morrowan) except in a 
few places in Posey County where the Grove 
Church Shale (Chesterian Series) intervenes. 
For Indiana usage the Kinkaid Limestone is 
here assigned to the Buffalo Wallow Group. 

Correlation: The Kinkaid Limestone or some 
part of it is recognized throughout much of 
the Illinois Basin. In southern Illinois it is 
assigned to the zone of the crinoid Pteroto
crinus tridecibrachialis Gutschick, the most 
widely distributed Pterotocrinus species in 
eastern North America (Horowitz and Strim
ple, 197 4 ). The Kinkaid apparently correlates 
with rocks assigned to North American 
foraminiferal Zone 18 of Mamet and Skipp 
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(1971) and to the Namurian Series (Zone E2) 
of European usage. On the basis of its 
conodont fauna, the outcropping Kinkaid of 
southern Illinois has been assigned to the 
Kladognathus-Cavusgnathus naviculus Assem
blage Zone in the standard North American 
zonation (Collinson, Rexroad, and Thomp
son, 1971). 

Knox Supergroup, JBD & JBP 
St. Croixan and Canadian Series, 
Cambrian and Ordovician Systems 

Type area and history of name: The Knox 
Dolomite was named by Safford (1869, p. 
151) for about 4,000 feet (1,220 m) of 
heavy-bedded ridge-making dolomites in 
Knox County, Tenn., but in the one original 
publication the name was also applied to a 
shale and to a sandstone and was used as a 
group. These early ambiguities were resolved, 
for example, by renaming the Knox Shale as 
the Conasauga Shale and the Knox Sandstone 
as the Rome Formation. (For details see 
Wilmarth, 1938.) The association of the name 
Knox, at formation or group rank, with thick 
bodies of rock dominated by dolomite has 
been made throughout the central United 
States. Additionally in Illinois, however, the 
name evolved to "Knox Dolomite Mega
group" (Swann and Willman, 1961, p. 447), 
which contains relatively pure dolomites 
generally underlying the St. Peter Sandstone 
and overlying rocks of the Potsdam Sandstone 
Megagroup. 

The earliest use of the name Knox in 
Indiana is unknown, but "Knox Dolomite" 
was the long-preferred use. (See Gutstadt, 
1958a, for additional details.) In 1985, 
however, the term Knox Supergroup was 
introduced to Indiana use (Droste and 
Patton). Nomenclaturally, it consists in 
ascending order of the Potosi Dolomite, the 
Prairie du Chien Group ( consisting of the 
Oneota and Shakopee Dolomites), and the 
Everton Dolomite. 

Description: The Knox Supergroup in Indiana 
consists of the relatively pure dolomites lying 
conformably above the Potsdam Supergroup 
(Cambrian: St. Croixan) and underlying 
unconformably the Ancell Group (Ordovi
cian: Chazyan and Blackriverian). At its base 
the Knox grades laterally into the Potsdam. In 
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Indiana the Potsdam-to-Knox gradation em
braces approximately the stratigraphic inter
val of the Franconian Stage. 

Except for fragmented rocks in the chaotic 
structure exposed in the Kentland Quarry in 
Newton County, the Knox Supergroup is 
present everywhere only in the subsurface of 
Indiana. The Newton County exposures are of 
faulted blocks of the Shakopee Dolomite 
(Gutschick, 1983). The Knox ranges from less 
than 20 feet (6 m) to more than 4,500 feet 
(1,372 m) in thickness. Twenty feet (part of 
the Potosi Dolomite) is all that remains in the 
area of one northwestern Indiana well 
beneath the major erosional unconformity 
that separates the Knox from the overlying 
St. Peter Sandstone. In contrast in southwest
ern Indiana, more than 4,500 feet (1,372 m) 
of the Knox is preserved beneath the 
unconformity with the overlying St. Peter. 
There the Everton Dolomite (Whiterockian 
Stage) makes up the youngest part of the 
Knox Supergroup. In northeastern Indiana, 
where the preserved Knox is more than 600 
feet (183 m) thick, the Oneota Dolomite part 
of the Knox ( Canadian Stage) lies unconform
ably below the Joachim Dolomite (Black
riverian Stage). 

Correlation: Given the constitution of the 
Knox noted above, its apparent time-strati
graphic range in Indiana is from the 
Dresbachian (Cambrian) to upper White
rockian (Ordovician). For details of rock-unit 
correlation throughout the Midwest, see 
Droste and Shaver (1983, fig. 2) and Shaver 
and others (1985); see also the general 
discussion under "Potsdam Supergroup." In 
some southwestern states, corresponding 
rocks are called the Arbuckle and Ellenberger 
(variably with formation and group ranks). 

Kokomo Limestone Member, JBD & RHS 
Wabash Formation, 
Silurian System 

Type and reference sections, synonyms, and 
use of name: The Kokomo Limestone 
Member was considered by Cumings and 
Shrock ( 1927, p. 7 6) as a formation and was 
named for about 50 feet (15 m) of 
color-banded, thinly laminated eurypterid-

bearing Waterlime Beds of Foerste (1904b, p. 
33) that were exposed in the Markland 
Avenue Quarry in Kokomo, Howard County, 
Ind. (SW¼ sec. 36, T. 24 N., R. 3 E.). This use 
restricted the more or less informal use by 
Foerste and others of the term Kokomo, 
which also applied to overlying rocks now 
assigned to the Kenneth Limestone Member. 
(See also Cumings, 1922, p. 459-461, for 
early assignments of the Kokomo to the 
Waterlime, Lower Waterlime, Lower Helder
berg, and Eurypterid Beds, Divisions, etc.) 

The type quarry was filled in during the 
1960's, which led Shaver (1970, p. 84), 
following the suggestion of Shaver and others 
(1961, p. 23), to designate the Kokomo rocks 
cored at the edge of the quarry in Indiana 
Geological Survey drill hole 72 as the 
principal reference section. The core is in the 
Survey core library and was described in the 
last-mentioned source (p. 13). 

The rank of the Kokomo was reduced to 
that of member in the Salina Formation 
(Pinsak and Shaver, 1964, p. 50). The 
Kokomo Limestone Member was later trans
ferred to the Wabash Formation when the 
latter unit was assigned to the elevated-in-rank 
Salina Group (Droste and Shaver, 1982, p. 
21). 

Description: The Kokomo Limestone Member 
characteristically consists of strikingly banded 
tan and gray micritic to very fine grained, 
thinly laminated and dolomitic limestone. 
Besides the thin lamination, which may be 
considered as made up of couples, each 
consisting of a dark lamina and a light lamina, 
a more gross alternation of light and dark 
beds characterizes the Kokomo in some 
places. At such places the thin lamination is 
pervasive through the gross couples whose 
separate light and dark parts are 2 to 10 feet 
(0.6 to 3.0 m) thick. In addition, as many as 
four still larger units have been traced in the 
Cass County area (Tollefson, 1979). 

The basis for such recognition has been, 
besides the gross lithology noted above, the 
different combinations of lesser Kokomo 
lithologies that consist of intraformational 
breccias and contorted beds ( considered to 
represent soft-sediment deformation), algal 
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stromatolites, cut-and-fill structures, molds of 
evaporite crystals, and other features general
ly ascribed to very shallow subtidal to 
intratidal environments, including environ
ments of desiccation. In some places macro
fossiliferous rocks are present in parts of the 
Kokomo and include the tabulate coral 
Halysites, so-called "dwarf" cephalopods of 
the Protokionoceras type, eurypterids, and 
leperditiid ostracods in coquinas. (See espe
cially Cumings and Shrock, 1928a; Pinsak and 
Shaver, 1964; Tollefson, 1979; and Shaver 
and Sunderman, 1983, p. 177-180.) 

As recorded especially by Droste and 
Shaver (1983), the Kokomo variably overlies 
parts of the cherty Liston Creek Limestone 
Member (Wabash Formation), very likely 
conformably or with only very minor 
localized unconformity, and in some places 
the Kokomo completely replaces the Liston 
Creek and rests directly on the Mississinewa 
Shale Member (Wabash Formation). In the 
Silurian outcrop area of central northern 
Indiana and in the subsurface just to the 
north, the Kokomo underlies either the 
cherty Kenneth Limestone Member (Wabash 
Formation) conformably or the Muscatatuck 
Group (Middle Devonian) unconformably. 
The Kokomo-Kenneth contact appears sharp 
in places but not in others, and evidence of 
unconformity of regional scope is lacking. In 
fact, the Kokomo-Liston Creek relations 
(noted above) and the existence of a probable 
Kokomo reef facies (for example, see Indiana 
University Paleontology Seminar, 1980) 
appear to deny strongly the classic idea of the 
Kokomo having grossly unconformable rela
tions with the reef-bearing rock units that 
include without doubt all the other members 
of the Wabash Formation. 

Distribution of the Kokomo beyond its 
type area in Howard County and the adjacent 
Cass County area is poorly understood, 
although various notations of Kokomo rocks 
in the Jasper County and Allen County areas 
have been made from about the turn of the 
century. Pinsak and Shaver in their 1964 
Salina thickness map (pl. 2) defined an 
approximate Kokomo distribution in the Cass 
County and Howard County area, but beyond 
that area they applied the term Kokomo only 
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in Allen County (p. 79). More recently, the 
term Kokomo has been assigned to rocks in 
Marshall and Pulaski Counties in areas that are 
variably north and south of the Fort Wayne 
Bank (Droste and Shaver, 1983), but Okla 
(1976, p. 38) recognized the Kokomo only in 
the counties around the type area. Physical 
continuity of the Kokomo in typical lithology 
among all these occurrences seems most 
unlikely. 

In the cored type section, the Kokomo is 
about 50 feet (15 m) thick; in the type area, 
including Cass County, it ranges from zero to 
about 125 feet (38 m) in thickness, the zero 
being a depositional zero for a facies 
relationship; and in the above-mentioned 
areas beyond the type area, reported thick
nesses range from 30 to 125 feet (9 to 38 m). 

Correlation: Within the Wabash Formation, 
the Kokomo correlates, variably, with part of 
or nearly the whole of the Liston Creek 
member. In recent years it has been correlated 
with other rocks of the Salina Group in 
stratigraphically high positions, as high as the 
E unit of the Michigan and Appalachian 
Basins and higher. Much confusion has 
attended past correlations, however, begin
ning with correlation with the Lower 
Devonian Waterlime Beds (so-called) of New 
York during the period on either side of 
1900. The problem was one of commonality 
of the thinly laminated eurypterid-bearing 
beds and one of lack of normal-marine index 
fossils. This problem continued as late as the 
time of publication of the 1956 bedrock
geology map of Indiana (Patton, 1956), and 
Pinsak and Shaver's (1964) and Okla's (1976) 
correlations possibly involve rocks that Droste 
and Shaver (1983) and Tollefson (1979) 
assigned to a pre-Mississinewa position as well 
as to a post-Mississinewa position. Further, 
the Kokomo correlates, as do Liston Creek 
rocks, with much of the Bailey Limestone of 
the Illinois Basin. 

The type Kokomo as well as some other 
parts of the Kokomo are known to underlie 
the Kenneth Limestone Member (Wabash 
Formation), whose brachiopods, conodonts, 
and ostracods collectively require a rather 
Late Silurian age assignment. Moreover, 
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conodonts identified as Spathognathodus 
eosteinhornensis and S. snajdri have been 
found in the Kokomo itself (Pollock and 
Rexroad, 1973). For all these reasons, the 
Kokomo was assigned a latest Ludlovian to 
early Pridolian (middle Cayugan) age by 
Shaver and others (1985). 

Kope Formation, HHG 
Maquoketa Group, 
Ordovician System 

Type area, former names, and use of name in 
Indiana : Weiss and Sweet (1964) proposed 
the name Kope Formation for 240 feet (75 
m) of shale and minor interbedded limestone 
that "lies between the Point Pleasant 
formation and shaly limestones equivalent to 
the Fairmount and McMillan formations" in 
the Maysville area of Kentucky and Ohio. 
This formation includes the lowermost 
Cincinnatian rocks of that area, rocks that 
were formerly for the most part assigned to 
the Eden Shale or the Eden Group. Those 
terms have acquired a chronostratigraphic 
connotation, however, and the present name, 
which was taken from Kope Hollow north of 
Levanna, Ohio, is intended to be strictly 
lithographic. 

Brown and Lineback (1966, p. 1020) 
extended the use of the name Kope 
Formation into Indiana, in part to replace 
several names that had been applied more in 
the sense of biostratigraphic zones than as 
lithostratigraphic units. The former names 
(Patton, Perry, and Wayne, 1953) included 
the Eden Group and its component forma
tions, in descending order, the McMicken, 
Southgate, and Economy Formations. Brown 
and Lineback (1966) and later Gray (1972b) 
also expanded the concept of the Kope to 
include shale below the classic Eden, as 
explained below. 

Description: The Kope Formation includes 
not only the bluish- to brownish-gray shale 
that is exposed at many places in the classic 
outcrop area in southeastern Indiana but also 
a thick basal dark-brown to nearly black shale 
that is known only in the subsurface, the 
Utica Shale of drillers' old terminology. As 
illustrated and described by Gray (1972b), 
more than 95 percent of the formation is 

shale, and in places as much as two-thirds of 
the shale is brown. 

The upper contact of the Kope Formation 
is apparently conformable but is picked at 
different horizons in different places because 
the criterion that distinguishes the Kope from 
the overlying Dillsboro Formation is the 
dominance of shale in the Kope as contrasted 
to a significant, though not dominant, 
amount of limestone in the Dillsboro. In 
many places this contact must be arbitrarily 
placed in a transitional sequence. The basal 
contact of the Kope is more complex. In 
southeasternmost Indiana the Kope conform
ably overlies the Lexington Limestone, but 
limestone of that formation gives way 
northwestward and interfingers with dark 
shale of the basal Kope (Gray, 1972b, fig. 9). 
In a narrow linear area that extends from 
southern Franklin County to northern Harri
son County, basal dark shale of the Kope 
Formation overlies the Plattin Formation of 
the Black River Group (Keith, 1985). 
Northwest of that area, and to the limit of its 
recognition, the Kope Formation overlies the 
Trenton Limestone along a time-transgressive 
discontinuity (Brian D. Keith, oral communi
cation, 1984). 

These contact relationships make a state
ment regarding thickness of the Kope 
Formation difficult to formulate. Because 
there is a tendency to step the upper contact 
of the Kope Formation upward in a 
northwesterly direction, reflecting a corre
sponding westward diminution in limestone 
content of the overlying Dillsboro Formation 
(Gray, 1972b, fig. 5), the Kope might be 
expected to thicken northwestward; counter
acting this trend, however, is a general 
westward thinning of all parts of the 
Maquoketa Group. Over most of the area in 
which it can be recognized, therefore, the 
Kope Formation is 300 to 400 feet (90 to 
120 m) thick. At its southeasternmost extent, 
however, where the basal dark shale is missing 
and the Kope rests conformably on the 
Lexington Limestone, the Kope is about 200 
feet (60 m) thick and contains more 
limestone and less shale than it does elsewhere 
(Gray, 1972b, fig. 9). 

As presently defined, the Kope Formation 
is restricted in Indiana to the area in which 
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the overlying Dillsboro Formation can be 
discriminated. Thus the Kope can be identi
fied only in the outcrop area of southeastern 
Indiana and in the near subsurface in core 
holes and other drill holes for which excellent 
records were kept, so that the upward 
increase in limestone content, which is the 
basis for determination of the Kope-Dillsboro 
contact, can be adequately evaluated. 

Correlation: The greater part of the body of 
rocks now assigned to the Kope Formation 
was once explicitly assigned to the Eden 
Group; this part of the formation is now 
considered to be Edenian in age. The dark 
shale that forms the basal part of the Kope, 
however, is in part late Champlainian in age 
(Sweet and Bergstrom, 1971, fig. 2), and to 
the extent that the upper contact of the 
formation steps upward to the northwest, 
some of the Kope in that area may be 
Maysvillian in age. 

The Kope Formation is laterally continu
ous with part of the Scales Shale of central 
and western Indiana, but a boundary between 
areas of application of these names has not 
been defined. The age equivalent of the Kope, 
however, is at least in part found in the 
Trenton Limestone in western Indiana and 
Illinois, a consequence of the time-transgres
sive nature of the boundary between these 
formations, as explained above. 

laurel Member, CBR 
Salamonie Dolomite, 
Silurian System 

Type locality, reference sections, and use of 
name: The Laurel Member was named as the 
Laurel Formation by Foerste (1896, p. 191) 
for exposures near Laurel in Franklin County, 
Ind., but no type section was designated. The 
Laurel was defined as the unit between the 
Brassfield Limestone, which was then called 
the Clinton Limestone, and the Waldron 
Shale, and so it included rocks later assigned 
to the Osgood Member. In 1897 (Foerste, p. 
217) the Laurel was restricted to beds above 
the Osgood, and in 1967 (French) the Laurel 
was reduced to member rank and assigned to 
the Salamonie Dolomite. 

Because the Osgood has an increasing 
carbonate content to the north and the west, 
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it is difficult to separate the Osgood and the 
Laurel in the type area of the Laurel. The 
once numerous quarries near Laurel are now 
abandoned, and one of the best Laurel 
sections in the type area is a natural exposure 
in the northeast bluff of Sanes Creek in the 
NW¼NE¼ sec. 7, T. 12 N., R. 12 E. Much 
farther south where the Osgood-Laurel 
divisions are clear, an excellent exposure of 
the Laurel is found along Indiana Highway 62 
on the east bluff of Fourteenmile Creek in the 
S¼S¼ lot 121, Clark's Grant, Clark County. 

Description: The Laurel is generally light-gray 
to tan dense dolomitic limestone that has 
lenticular and nodular chert especially in the 
upper part. Although fossiliferous, recrystalli
zation has destroyed many of the fossils. The 
member on outcrop ranges from about 27 to 
55 feet (8 to 17 m) in thickness, and it 
thickens northward. The Laurel outcrop belt 
extends southward from Laurel to the Ohio 
River, through Kentucky, and into Tennessee. 
North of the type area and west from the 
outcrop belt in Indiana, the Osgood loses its 
distinctive lithology and cannot be separated 
from the Laurel, so that the two members 
form an undifferentiated part of the Sala
monie Dolomite. In most areas of outcrop, as 
at Fourteenmile Creek, the Laurel is conform
able with the underlying Osgood and the 
overlying Waldron, but in places pre-Middle 
Devonian erosion has removed the overlying 
Silurian beds, and the Jeffersonville Lime
stone (Middle Devonian) unconformably rests 
on the Laurel. 

Correlation: The Laurel Member is continu
ous with a mostly upper part of the 
Salamonie Dolomite, and therefore the upper 
part of the Laurel is also equivalent to the 
Limberlost Dolomite Member of the Pleasant 
Mills Formation. It probably correlates with 
the Bisher Formation of southern Ohio and 
adjacent Kentucky, a unit that in British 
terms is early and middle Wenlockian in age 
(Niagaran in the North American standard) 
(Rexroad and Kleffner, 1984). It also 
apparently correlates with the Laurel Lime
stone, the Euphemia Dolomite, and the 
Springfield Dolomite of west-central Ohio 
usage, with upper parts of the Joliet Dolomite 
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of northeastern Illinois, with part of the St. 
Clair Limestone of southwestern Indiana and 
southeastern Illinois (Rexroad and Droste, 
1982), and with all but the lower carbonate 
and shale beds of the Laurel of central 
Kentucky (Rexroad, Gray, and Noland, 
1983). Generally, however, the Laurel is 
nearly synchronous from southeastern Indi
ana into central Tennessee. 

Lead Creek Limestone Member, RHS 
Mansfield Formation, 
Pennsylvanian System 

Type area and use of name in Indiana: The 
term Lead Creek Limestone was applied by 
Crider (1913, p. 279) to exposures of 
limestone, shaly limestone, and shale along 
Lead Creek in Hancock County, Ky., and to 
similar exposures elsewhere in the Kentucky 
parts of the Tell City and Owensboro 
Quadrangles. Crider referred to three or four 
ledges ranging in thickness from 8 to 10 feet 
(2.4 to 3.0 m) through an interval of 30 to 40 
feet (9 to 12 m). The Lead Creek of 
Kentucky was later described as 5 to 11 feet 
(1.5 to 3.4 m) of shaly limestone (above) and 
hard limestone (below) that lies 85 feet (26 
m) below the Lewisport Limestone ( Chis
holm, 1931, p. 224-225). 

Crider's three or four limestone ledges 
ranging through the stated interval have 
probably never been reverified for the Lead 
Creek area of Hancock County, Ky. (Thomp
son, Shaver, and Riggs, 1959; Thompson and 
Shaver, 1964); Chisholm's description of the 
Lead Creek as consisting of two ledges of 
limestone is the concept that Shaver and 
Smith (1974, p. 5-6) applied to the extension 
of this limestone and shale interval into 
Dubois, Spencer, and Perry Counties, Ind., 
and there assigned these rocks member rank 
in the upper part of the Mansfield Formation. 
Two reference sections were designated in the 
Kentucky type locality, and three Indiana 
reference sections were designated in Spencer 
and Parke Counties, Ind. (Shaver and Smith, 
197 4, p. 6-9 and 34). 

Description: In the southernmost Indiana 
outcrop area of Mansfield rocks, the Lead 
Creek Limestone Member characteristically 
consists of a 15- to 24-foot ( 5- to 7-m) 

interval made up of three lithologic units: (1) 
a lower dark dense shaly or argillaceous 
limestone that has a shaly parting in some 
places, (2) a middle shale and siltstone that 
generally is 10 to 15 feet (3 to 4.6 m) thick 
and that has thin coal and clay in some 
sections, and (3) an upper massive limestone 
that is light colored, fine grained, and cherty 
and that becomes nearly all chert in some 
places. The two limestones, ranging from less 
than 1 foot (0.3 m) to nearly 5 feet (1.5 m) in 
thickness, are named the Fulda Bed and the 
Ferdinand Bed. 

North of Dubois County, Ind., the full 
Lead Creek, exhibiting two limestone ledges, 
is rarely seen, and physical continuity is 
questionable. Nevertheless, a single thin 
impure limestone bed and, less commonly, 
two closely spaced beds have been tentatively 
identified as the Lead Creek member in upper 
Mansfield rocks as far north as Warren 
County. 

The Lead Creek is overlain and underlain 
by elastic rocks in the approximately upper 
50 to 60 feet (15 to 18 m) of the Mansfield 
Formation and in places much nearer the top 
of the formation. 

Correlation: At times in the past, the ledges 
of limestone in Indiana and Kentucky that are 
now called the Lead Creek have been 
confused, either as presumably traceable 
correlatives or more strictly in the age sense, 
with limestones now called the Lewisport and 
Curlew Limestone Members (Tradewater 
Formation) in Kentucky and the Perth 
Limestone Member (Brazil Formation) in 
Indiana and with what was once called the 
Curlew Limestone Member of Illinois, all of 
which are now known to be younger than the 
Lead Creek. 

According to Hopkins and Simon (1975, p. 
182), the Boskydell Marine Zone of southern 
Illinois is a possible correlative of the Lead 
Creek, but other than this possibility, no 
other direct correlative is known in the 
Illinois Basin. 

The Lead Creek has an abundant and key 
microfauna that has both regional and global 
significance in correlating Pennsylvanian rocks 
ranging stratigraphically on either side of the 
Morrowan-Atokan boundary and of the 
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Bashkirian-Moscovian boundary (in global 
terms; not quite the same as the Morrowan
Atokan boundary). The ostracod fauna, 
however, belongs to the Zone of Amphissites 
rothi and has long been described in many 
formations and members in Oklahoma espe
cially, but also in Colorado, that classically 
have been considered to be late Morrowan in 
age. The same fauna is now known more 
widely, including in southwestern states, in 
the Poverty Run Limestone Member (Potts
ville Formation) of the Appalachian Basin 
(Ohio), and in upper type Morrowan rocks of 
Arkansas. (See discussions in Shaver and 
Smith, 1974; Knox, 1975; and Shaver, 1984, 
for names of potentially correlative units and 
sources of literature on this subject.) 

The key fusulinid in the Lead Creek is 
Profusulinella kentuckyensis, Profusulinella 
being the earliest of the complex, fusiform 
fusulinacean genera and the name giver to the 
globally applied Zone of Profusulinella. This 
zone has been repeatedly recognized in late 
Bashkirian rocks around the world, which 
have been equated on several bases with late 
Morrowan rocks of North America by an 
internationally composed committee acting 
on behalf of the project called "Correlation of 
Stratigraphic Units of North America." (See, 
for example, the chart produced by Shaver 
and others, 1985.) 

This correlation (that is, of Lead Creek 
faunas and rocks and the Zones of Amphis
sites rothi and Profusulinella with late 
Morrowan rocks) has not been a popular one 
among American stratigraphers. (See, for 
example, the partly to wholly different 
correlations advocated by Cooper, 1946; 
Thompson, Shaver, and Riggs, 1959; Thomp
son and Shaver, 1964; Hopkins and Simon, 
197 5, p. 181-182; Douglass, 1979; and certain 
papers edited by Sutherland and Manger, 
1984, in a volume on "The Atokan Series and 
Its Boundaries.") The problem is at least 
partly semantic, because the midcontinent 
type Morrowan-Atokan boundary has not yet 
gained a stable definition and because some 
stratigraphers have chosen to define the 
Atokan Series, not on the basis of a type 
section or locality of rocks but as beginning at 
its base with the Zone of Profusulinella. 
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Lee Creek Member, CBR 
Brassfield Limestone, 
Silurian System 

Type section and use of name: The Lee Creek 
Member of the Brassfield was named by 
Nicoll and Rexroad (1968, p. 9) for the very 
dolomitic upper part of the Brassfield 
Limestone in southeastern Indiana and 
adjacent Kentucky. The type section is just 
below a long-abandoned road near the head of 
a short tributary of Lee Creek in the 
NE¼SE¼SE¼ sec. 36, T. 3 N., R. 9 E., 
Jefferson County, Ind. Two primary reference 
sections are along the road and above an 
abandoned quarry in the NW¼NE¼NE¼ sec. 
31, T. 3 N., R. 10 E., and at Dog Falls on a 
tributary of Big Saluda Creek, center SE¼ sec. 
2, T. 2 N., R. 9 E., Jefferson County, Ind. 

Description: The Lee Creek Member is 
fine-grained dolomite that varies from tan to 
red brown and in places has a greenish cast. 
Glauconite, mostly in sand-sized grains, is 
common, especially near the top of the unit. 
Bedding is thin and tends to be irregular. 
Maximum measured thickness (Nicoll and 
Rexroad, 1968) is 4.3 feet (1.3 m), but the 
member is commonly less than 1 foot (0.3 m) 
thick. It is generally present from Mt. 
Washington, Bullitt County, Ky., as far north 
as Madison, Jefferson County, Ind. It is 
discontinuously present north of Madison and 
is recognized in Decatur and Switzerland 
Counties. Apparently its relation to the 
underlying Brassfield proper varies from 
unconformable to conformable. It is uncon
formably overlain by the Osgood (a member 
of the Salamonie Dolomite in Indiana and a 
formation in Kentucky). 

Correlation: The conodont fauna of the Lee 
Creek Member falls mostly within the 
Ozarkodina celloni Assemblage Zone (Nicoll 
and Rexroad, 1968), which correlates with 
the C5 division of the Telychian Stage in the 
upper part of the type Llandoverian Series in 
Great Britain. The same conodont fauna has 
been reported from the middle part of the 
Brandon Bridge Member of the Joliet 
Formation of northeastern Illinois (Liebe and 
Rexroad, 1977), the Seventy-Six Shale 
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Member of the Bainbridge Formation in 
southwestern Illinois (Satterfield and Thomp
son, 1975), and the top of the Noland 
Formation and at one locality in the base of 
the Estill Shale in Kentucky (Rexroad and 
Nicoll, 1972; Rexroad and Kleffner, 1984). 
This zone indicates an early Niagaran age in 
the North American standard. 

Leesville Bed, CBR 
Harrodsburg Limestone, 
Mississippian System 

Type section and use of name: The Leesville 
Limestone was named as a member of the 
Harrodsburg Limestone by Stockdale (1929b, 
p. 239). The adjective limestone was dropped 
from the name by Smith (1965), and the 
Leesville was reduced to bed rank by Nicoll 
and Rexroad (1975, p. 9) and assigned to the 
lowest part of their Harrodsburg Limestone. 
(See fig. 1 under "Harrodsburg Limestone.") 
The type section is along the road at the site 
of two small abandoned quarries on the west 
bank of Guthrie Creek about one-fourth mile 
(0.4 m) east of Leesville near the center of the 
NE¼ sec. 27, T. 5 N., R. 2 E., Lawrence 
County, Ind. The name Leesville is presently 
applied to the basal part of the Harrodsburg 
Limestone lying below lenses of the Guthrie 
Creek (which see), but where these lenses are 
absent, the Leesville cannot be separated from 
the rest of the Harrodsburg. 

Description: The Leesville Bed is relatively 
pure bryozoan- and crinoid-rich calcarenite, 1 
to 11 feet (0.3 to 3.4 m) thick, which forms 
the basal part of the Harrodsburg Limestone. 
The Leesville has been recognized along the 
Ohio River in Floyd County, Ind., and 
northward into Monroe County, Ind. Because 
it is more resistant to erosion than the 
underlying Ramp Creek Formation and the 
overlying Guthrie Creek Bed, it commonly 
forms ledges or waterfalls. It conformably 
overlies the Ramp Creek Formation. 

Correlation: See under "Harrodsburg Lime
stone" for correlation. 

Leopold Limestone Member, HHG 
Branchville Formation, 
Mississippian System 

Type section and description : The Leopold 

Limestone Member was named by Gray 
(1978, p. 10) for exposures near Leopold in 
central Perry County. The type section is in a 
road cut on former State Route 37 and was 
initially described by Malott, Esarey, and 
Bieberman (1948, p. 13). In this section the 
Leopold Limestone Member is 12 feet ( 4 m) 
thick and consists of three beds of limestone 
separated by shale. This section was also 
reported by Rexroad and Nicoll (1965, p. 
15). Indiana Geological Survey drill hole 132 
(Gray, 1978, appendix 2) near Oriole in Perry 
County is here designated as a reference 
section. In this drill hole the Leopold member 
is 11 feet (3 m) of micritic dolomite in two 
beds separated by 1 foot (0.3 m) of shale. 

According to Gray (1978, p. 10), the 
Leopold Limestone Member is "the most 
continuous member in the outcropping upper 
Chesterian of Indiana," and for this reason it 
was selected to mark the top of the 
Branchville Formation. As presently under
stood, the member is 4 to 12 feet (1 to 4 m) 
thick, but isolated exposures of limestone as 
much as 20 feet (6 m) thick in eastern Dubois 
County, once assigned to the Siberia Lime
stone Member, are now considered likely to 
belong to the Leopold. 

Commonly the Leopold consists of white 
to gray limestone and dolomite that weather 
light yellow brown and that form a double 
ledge with a shale break. The member extends 
from the Ohio River northward to southwest
ern Orange County, where it has been seen in 
a hilltop excavation just south of the Patoka 
Reservoir. At that point it directly overlies a 
sandstone ledge that was assigned by Malott 
(1925) to his Wickliffe Sandstone; in most 
places, however, the Leopold conformably 
overlies shale of the upper part of the 
Branchville Formation. It is overlain conform
ably by the Tobinsport Formation and is 
truncated northward by the disconformable 
base of the Mansfield Formation (Morrowan). 

Correlation: The Leopold Limestone Member 
is a tongue of the Menard Limestone. If the 
"Chapman sand" of the Owensboro, Ky., area 
(Swann, 1963, p. 38) is equivalent to Malott's 
(1925) Wickliffe Sandstone, as seems likely, 
then the Leopold probably represents the 
basal part of the Scottsburg Limestone 
Member, the middle of three limestone 
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members that are separated and overlain by 
three unnamed shale members and that make 
up the Menard Limestone of the standard 
Chesterian section (Swann, 1963, p. 38-39; 
Willman and others, 1975, p. 160). 

The Leopold Limestone Member correlates 
with rocks within North American foraminif
eral Zone 17 of Mamet and Skipp (1971) and 
with rocks of the Namurian Series near the 
boundary between Zones El and E2 of 
European usage. Conodonts representative of 
the Kladognathus-Cavusgnathus naviculus As
semblage Zone of the standard North 
American zonal scheme were reported by 
Rexroad and Nicoll (1965) from collecting 
sites now assigned to the Leopold Limestone 
Member. 

Levias Member, DDC & HHG 
Ste. Genevieve Limestone, 
Mississippian System 

Type locality and use of name: The name 
Levias Limestone Member was given by 
Sutton and Weller (1932, p. 430, 439) to the 
part of the Ste. Genevieve Limestone that is 
above what was then considered the Rosiclare 
Sandstone Member in the area just east of 
Levias, Crittenden County, Ky. When it was 
determined that the sandstone below the 
Levias was a tongue of the Aux Vases 
Formation (Swann, 1963, p. 31), the Levias 
was reassigned to the Renault Limestone. 

In Indiana usage the Levias Member is still 
assigned to the Ste. Genevieve Limestone, but 
according to current opinion (fig. 2) it 
includes not only rocks that are equivalent to 
the type Levias but also rocks equivalent to 
the Joppa Member and the Karnak Limestone 
Member of the Ste. Genevieve Limestone 
(Swann, 1963, p. 28-29). The Levias overlies 
the Spar Mountain ( formerly Rosiclare) 
Member of the Ste. Genevieve Limestone and 
underlies the Paoli Limestone. It includes the 
Bryantsville Breccia Bed at its top. 

Description: In Indiana the Levias Member 
consists generally of gray to light-gray thin- to 
medium-bedded limestone that is 22 to 60 
feet (7 to 18 m) thick along its outcrop and as 
much as 7 5 feet ( 23 m) thick in the 
subsurface. Much of the Levias is dense and 
calcarenitic and is bound by microcrystalline 
calcite; the grains consist of fossil debris, 
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oolites, and pellets. Thin beds of lithographic 
limestone are commonly separated by very 
dark thin shale beds, and macrocrystalline 
calcite and argillaceous dolomitic limestone 
constitute some beds. The uppermost part of 
the member commonly consists of a lime
stone breccia, the Bryantsville Breccia Bed, 
and other (lower) breccias are found in some 
places (Perry and Smith, 1958, p. 35). In 
places a depositional discontinuity marks the 
upper boundary of the Levias Member. The 
Levias overlies the Spar Mountain Member of 
the Ste. Genevieve Limestone and underlies 
the Paoli Limestone. 

The Levias Member is recognized on the 
outcrop from Harrison and Crawford Coun
ties on the Ohio River to central Putnam 
County, north of which it is disconformably 
overlapped by the Mansfield Formation (basal 
Pennsylvanian). It is distinguishable (though it 
is not commonly picked) in the subsurface. 

Correlation: The Levias Member contains the 
crinoid Platycrinites penicillus (Malott, 1952, 
p. 9), notably in its upper part, and so belongs 
to the V almeyeran Series. Its upper part, 
therefore, is considered to be equivalent to 
the Levias Limestone Member of the Renault 
Formation of Illinois, which also contains this 
key fossil. 

Lexington Limestone, BDK 
Champlainian and Cincinnatian Series, 
Ordovician System 

Type locality and history of use of name: The 
name Lexington Limestone was first used by 
J. L. Campbell (1879) for an Ordovician 
limestone near Lexington in western Virginia. 
This unit was later renamed. In 1898 M. R. 
Campbell used the term Lexington Limestone 
for 150 feet (45 m) of gray thin-bedded 
limestone near Lexington, Ky., but he 
established no type section. As defined by M. 
R. Campbell, the Lexington was overlain by 
the Flanagan Chert and above that by the 
Winchester Limestone. These rocks have 
undergone several reclassifications. The term 
Winchester was dropped by Foerste (1906), 
the upper Winchester of Campbell was 
assigned to what has generally been called the 
Eden Group (Cincinnatian), and the lower, 
greater part of the Winchester was assigned to 
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the Cynthiana Formation. The name Cynthi
ana was also extended to Ohio and Indiana 
use by Foerste, and later the term Lexington
Cynthiana was used in southeastern Indiana 
by Gutstadt (1958a). "Cynthiana" was 
dropped from Kentucky use by Black, 
Cressman, and MacQuown (1965), most of 
the then-existing Cynthiana section was 
assigned to the Lexington Limestone, and the 
interbedded limestone and shale at the top of 
the Cynthiana were assigned to the overlying 
Clays Ferry Formation. The present Lexing
ton Limestone, therefore, is about 310 feet 
(95 m) thick in the Lexington, Ky., area, and 
it is subdivided into 11 members consisting of 
generally gray limestone and variable amounts 
of skeletal material and thin shale interbeds. 

The term Lexington Limestone was 
adopted for Indiana use by Gray, Brown, and 
Lineback (1966) for 250 feet (76 m) of rocks; 
only 50 feet (15 m) of these rocks are 
exposed near Patriot in Switzerland County. 
These exposed rocks (limestone and subordi
nate interbedded shale) are now classified as 
the Point Pleasant Member of the Lexington 
Limestone in Indiana. (See the Point Pleasant 
article.) Use of the name Lexington was 
extended to the subsurface of Indiana by 
Gray (1972b) in his report on the Maquoketa 
Group, which overlies the Lexington in 
Indiana. 

Description and distribution: The Lexington 
Limestone is generally light- to medium
brownish-gray fossiliferous limestone. Inter
beds of shale lithologically similar to the 
overlying Kope Formation of the Maquoketa 
Group are found in the upper part of the 
Lexington in Dearborn County. The Lexing
ton also contains some darker argillaceous 
zones that are discussed below. 

The Lexington Limestone occurs only in 
southeastern Indiana, and only the upper few 
tens of feet are exposed in discontinuous 
stretches along the banks of the Ohio River in 
eastern Switzerland County. The Lexington 
has a maximum thickness of 256 feet (78 m) 
in eastern Switzerland County and thins 
rapidly to the northwest and to as thin as 55 
feet (17 m) in eastern Clark County. 
Northwest of Clark County, in Washington 
County, the Lexington is absent, and the 

stratigraphic position of the Lexington is 
continued northward first by rocks of the 
Kope Formation and farther on by rocks of 
the Trenton Limestone. The thinning of the 
Lexington is due to a geographically progres
sive facies change with the Kope (Gray, 
1972b; Keith, 1985). 

The Lexington Limestone conformably 
overlies the Plattin Formation of the Black 
River Group. The contact with the overlying 
Kope Formation is more complex, as 
described above, but appears to be conform
able. 

There are only two named subdivisions of 
the Lexington Limestone that have been 
adopted for Indiana use. The lowest is the 
Curdsville Member, which is the basal unit of 
the Lexington and is found throughout the 
Indiana area of Lexington recognition except 
for Floyd and Harrison Counties. The other 
member is the Point Pleasant Member, which 
is the uppermost unit of the Lexington and is 
found only in eastern Switzerland County. 
The reader is referred to the articles on these 
two units in this compendium for more 
information. The Lexington also contains as 
many as three darker argillaceous zones that 
serve as informal subdivisions above the 
Curdsville and below the Point Pleasant. 

Correlation: The Lexington Limestone of 
Indiana has been correlated with varying 
degrees of probability and certainty with the 
Trenton Limestone (Formation, Group) of 
Indiana, Michigan, and Ohio, the Kimmswick 
and Lexington Limestones of Kentucky, the 
Galena Group of Illinois, and the lower parts 
of the Kope Formation and the Maquoketa 
Group (Shale) of Indiana and Kentucky. The 
Lexington also correlates with rocks in 
southwestern Ohio extending up from the 
Lexington Limestone, through the Point 
Pleasant Formation, and into the lower part 
of the Kope Formation. (See Gutstadt, 
1958a; Gray, 1972b; Waterman, 1975; Droste 
and Shaver, 1983; and Shaver and others, 
1985.) 

On the basis of conodont studies (Water
man, 1975; Sweet, 1979) the Lexington of 
Indiana is believed to range in age from 
Rocklandian (Champlainian Epoch) into 
Edenian (Cincinnatian Epoch). 
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Limberlost Dolomite Member, JBD & RHS 
Pleasant Mills Formation, 
Silurian System 

Type and reference sections and use of name: 
The Limberlost Dolomite Member was origi
nally named as a formation (Droste and 
Shaver, 1976, p. 4) for exposures of dolomite 
in the Limberlost area (for example, including 
Limberlost Church and Limberlost Creek) 
near Geneva in Adams and Jay Counties, Ind. 
The type section consists of the exposures in 
the John W. Karch Stone Co. quarry 4½ miles 
(7 .2 km) east-southeast of Geneva, Adams 
County (SW¼SW¼ sec. 31, T. 25 N., R. 15 
E.). The principal reference section is in the 
Mesh berger Bros. Stone Corp. quarry 1 ¼ 
miles (2 km) southeast of Fairview, Randolph 
County (SW¼NW¼ sec. 11, T. 21 N., R. 12 
E.). Two other reference sections were 
originally designated, including a subsurface 
section consisting of rocks penetrated by 
Indiana Geological Survey drill hole 7 2 in the 
abandoned Markland Avenue Quarry in 
Kokomo, Howard County (SW¼SW¼ sec. 36, 
T. 24 N., R. 3 E.). 

The Limberlost Dolomite (original name) 
was later reduced to member status and 
assigned as the bottommost unit to the 
then-new Pleasant Mills Formation (Droste 
and Shaver, 1982, p. 11). 

Description: The Limberlost is made up of 
several subtly different carbonate facies, the 
dominant one consisting of light-brown 
micritic to fine-grained rather pure dolomite. 
Variations include fine-grained, faintly to 
strongly laminated and color-banded dolo
mite, oolitic dolomite, coarser grained bioclas
tic vuggy dolomite, and bluish-gray mudstone 
dolomite (the latter two lithologies in 
association with reef-flank and reef-core 
rocks). 

In general, granularity decreases and 
laminated appearance increases northward 
and eastward toward the Michigan and 
Appalachian Basins, in that the Limberlost 
takes on typical characters of the basin 
carbonate facies of the Salina Group in those 
directions. Oolites are conspicuous to domi
nant in many places in the central and eastern 
parts of northern Indiana, and dolomite 
containing molds of euhedral gypsum crystals 
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is present in some places. The Limberlost is a 
relatively unfossiliferous ( usual sense) unit, 
and it represents a restricted environment in 
which many reefs, growing upward from 
within the underlying Salamonie sediments, 
became aborted. Generally westward from 
eastern Indiana and western Ohio, reefs were 
less adversely affected, so that in places the 
Limberlost is made up entirely of its reef 
facies that is variably flanked by other facies, 
including the oolitic and coarser bioclastic 
facies. The range in such relationships is well 
illustrated in quarries near Celina, Ohio, and 
New Corydon (the type quarry), Pleasant 
Mills, and Montpelier, Ind. (See Droste and 
Shaver, 1976, and Shaver and Sunderman, 
1983.) 

The Limberlost has the same defined 
southern and southwestern boundaries in 
Indiana as do the Pleasant Mills Formation 
and the Salina Group, including an eroded 
limit in central eastern Indiana and a 
practically recognizable depositional wedge 
edge extending northwestward from Shelby 
County and thence northward to southern 
Lake County. (See figs. 5-7 in Droste and 
Shaver, 1982.) A northern practical limit 
extends approximately across the second tier 
of northern Indiana counties. In part of this 
area and northward, the Limberlost becomes 
indistinguishable because it is involved with 
the lower part of hundreds of feet of reef 
facies (the Fort Wayne Bank) and because the 
Waldron lithology, normally seen above the 
Limberlost, is hardly recognizable anywhere 
north of the Fort Wayne Bank. 

In this distribution the Limberlost ranges in 
thickness from zero along both eroded and 
depositional edges to more than 70 feet (21 
m) in a few northern locales (Droste and 
Shaver, 1976, fig. 1, and 1982, appendix, 
secs. 0-Z). 

The Limberlost is underlain by the 
Salamonie Dolomite and is overlain by the 
Waldron Member of the Pleasant Mills 
Formation. Both the lower and the upper 
Limberlost contacts appear to be conform
able, as thoroughly transitional to interbed
ded lithologies apply, but there probably is 
minor unconformity in some places along the 
lower contact, for example, possibly in the 
reference-section quarry in Randolph County. 
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Correlation: A common late Llandoverian
middle Wenlockian (late Alexandrian-middle 
Niagaran) guide fossil, the brachiopod Pen
tamerus oblongus, is found at its highest 
stratigraphic range in the Limberlost. It is 
followed closely above in middle Pleasant 
Mills and Louisville rocks by species of the 
pentamerid genus Rhipidium (late Wen
lockian-early Ludlovian). 

The lower Limberlost boundary and at 
least lower Limberlost-equivalent rocks can be 
correlated by physical tracing and by 
sequential position throughout much of the 
Great Lakes region, possibly including even 
western New York and western Ontario. The 
Limberlost is a key unit, representing onset of 
restricted, near-evaporitic conditions that 
followed deposition of a great, widespread 
blanket of light-colored coarse-grained bio
clastic carbonate rocks of the Niagara and 
Lockport Groups, the Salamonie Dolomite, 
and the Joliet Formation. In those areas (for 
example, western Ohio) where Lockport 
rocks extend stratigraphically higher than 
they do in most places, the Limberlost 
position is within an upper part of the 
Lockport Group, that is, just below or within 
what is called the Guelf Dolomite in some 
places. Closely equivalent units include the 
Greenfield Dolomite ( Salina Group) of 
western Ohio, brown carbonate rocks of the 
Michigan Basin that have been variably 
assigned to the upper part of the Niagara 
Group and to the lower part of the A unit of 
the Salina Group, and the Sugar Run 
Formation of northeastern Illinois. In each of 
these examples, however, the upper Limber
lost boundary can hardly be coordinated 
precisely because the Waldron, present in 
Indiana, is mostly lacking beyond the borders 
of the state. 

The Limberlost is likely a time-transgressive 
unit, particularly between what were basin
and shelf-depositional areas. For example, the 
depositional wedge in northern Indiana is 
thought to be the same age as upper 
Salamonie (Laurel) rocks of southern Indiana, 
but the relationship is expressed as a wedge 
and not as a vertical cutoff. 

( See also Droste and Shaver, 1977.) 

Linton Formation, DH & CHA 
Carbondale Group, 
Pennsylvanian System 

Type locality, reference section, and use of 
name: The Linton Formation was named by 
Wier (1950) for exposures along the tribu
taries of Lattas Creek in secs. 26 and 27, T. 8 
N., R. 7 W., 4 miles north of Linton, Greene 
County, Ind. Because the upper and lower 
limits of the formation were based on 
stratigraphic breaks that proved to be 
discontinuous, the top of the Seelyville Coal 
Member of the Staunton Formation was 
designated as the base of the Linton and the 
top of the Survant Coal Member was 
designated as the upper boundary by Wier 
(1961, 1965). Wier's designated reference 
section is in an abandoned strip mine in the 
SW¼ sec. 25, T. 8 N., R. 7 W. Because the 
Survant Coal Member is commonly divided 
into multiple splits or may be thin or absent, 
identification of the upper boundary of the 
Linton Formation is difficult or arbitrary in 
some places. 

Description: The Linton Formation is the 
lowermost formation in the Carbondale 
Group. It includes five named members, 
which in ascending order are the Coxville 
Sandstone, Colchester Coal, Mecca Shale, 
Velpen Limestone, and Survant Coal Mem
bers, and unnamed units of sandstone, shale, 
and clay. Although commonly about 80 feet 
(24 m) thick on the outcrop, the unit ranges 
markedly in thickness from 43 to 162 feet 
(13 to 49 m). Lateral lithologic variations are 
common. The interval between the Colchester 
and Seelyville coals varies from about 1 foot 
(0.3 m) of underclay to 30 feet (9 m) or more 
of sandstone and shale. The Linton Forma
tion crops out along the east edge of the 
Illinois Basin from Warrick County to 
Vermillion County, Ind. 

Correlation: The Linton correlates with the 
lower part of the Carbondale Formation in 
western Kentucky and the lower part of the 
Carbondale Formation and the upper part of 
the Spoon Formation in Illinois. 
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Liston Creek Limestone Member, JBD & RHS 
Wabash Formation, 
Silurian System 

Type and reference sections and use of name: 
The Liston Creek Limestone Member, origi
nally having formation rank, was named by 
Cumings and Shrock (1927, p. 75) for its type 
exposure on Liston Creek in southwestern 
Wabash County, Ind. (NE¼SW¼ sec. 24, T. 
26 N., R. 5 E.). At this section, which is now 
under water in the Mississinewa Reservoir, the 
member consists of about 30 feet (9 m) of 
cherty limestone and dolomitic limestone that 
is light gray and tan, fine to medium grained, 
fossil fragmental, and slabby bedded and that 
rests with sharp, but probably conformable, 
contact on the Mississinewa Shale Member 
(Wabash Formation). (See photograph in 
Shaver and others, 1961, fig. 6.) In some 
western, less eroded sections, the Liston 
Creek is more than 100 feet (30 m) thick, and 
Pinsak and Shaver (1964, p. 38-39 and 80) 
designated one of these as a reference section, 
namely, the 83-foot (25-m) section of rocks 
cored in the Northern Indiana Public Service 
Co. Gale M. and Glada Skinner No. 1 well 
near Royal Center, Cass County (NW¼NW¼ 
sec. 10, T. 28 N., R. 1 W.). At the same time 
the rank of this unit was reduced to member 
(upper part of the Wabash Formation). Usage 
of the term Liston Creek was extended to the 
subsurface of southwestern Indiana, where 
this unit has, wherever recognizable, a vertical 
cutoff against rocks in the upper part of the 
Bainbridge Group. In the far southwest corner 
of the state, therefore, the Liston Creek is 
absent (Becker, 197 4, p. 21, and Becker and 
Droste, 197 8). It is also absent from the 
Silurian outcrop area of southeastern Indiana 
because of erosional cutout in the subsurface 
below the Muscatatuck Group (Middle Devo
nian). 

Description: Except for slabby bedding, 
which is surficial, the type lithology is 
predictably present in the few-county area 
surrounding the type locality, but Missis
sinewa-like rocks are intimately intercalated 
in places. Like the Mississinewa, the Liston 
Creek has a reef facies (Huntington Litho
facies) that continues stratigraphically upward 
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without break from the Mississinewa into the 
Liston Creek. These three lithologies (Missis
sinewa, Liston Creek, and reef facies) are so 
intimately mixed in many areas that the 
Wabash members are not separable in their 
type relations. In its typical area of 
distribution in north-central Indiana, the basal 
Liston Creek is made up of the 1- to 3-foot 
(0.3- to 0.9-m) glauconitic Red Bridge 
Limestone Bed. 

The Liston Creek is underlain conformably 
by the Mississinewa member, and it underlies 
Middle Devonian rocks unconformably ( ex
cept in the outcrop area); in some places in 
the area of Kokomo distribution, however, a 
thin Liston Creek member underlies the 
Kokomo member. (For example, see Droste 
and Shaver, 1982, p. 40.) 

Liston Creek distribution as a distinctly 
separate member is poorly known in southern 
Indiana, but there, for example, Becker 
(1974, p. 21) referred to a 65-foot (20-m) 
section, and in far western Indiana sections 
nearly 200 feet (61 m) thick are known 
(Pinsak and Shaver, 1964, p. 86). Characteris
tic sections in northern Indiana are about 100 
feet (30 m) thick (noted above), but here 
both thickness and areal distribution are 
greatly complicated because of complex facies 
within the Wabash. The Liston Creek, 
therefore, has complementary relationships 
with the Mississinewa (lower Wabash) and the 
Kokomo and Kenneth Limestone Members 
(upper Wabash). Northward the Liston Creek 
as an objectively defined unit terminates in 
the reef facies of the Fort Wayne Bank, north 
of which cherty lithologies are scarcely 
present. (See Droste and Shaver, 1982, p. 23.) 

Correlation: The Liston Creek is a near 
equivalent of the Bailey Limestone in the 
Illinois Basin parts of Indiana, Kentucky, and 
Illinois. It also corresponds to upper Racine 
rocks in northern Illinois and eastern 
Wisconsin, to upper Salina rocks ( above the C 
unit) in the Michigan and Appalachian Basins, 
and to Salina rocks above the Vernon Shale in 
New York. Considering the intimate intra
Wabash relations as described, parts of the 
Liston Creek variably correlate with Missis
sinewa, Kokomo, and Kenneth rocks in 
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Indiana. Probably only in the Illinois Basin 
does the relatively uneroded Liston Creek and 
Liston Creek-equivalent rocks have an age as 
young as that of the Bass Islands Group of the 
Michigan Basin and as that of the New York 
Silurian section ranging upward from the 
Bertie Dolomite. 

The Liston Creek interval of upper Wabash 
rocks is characterized, although sparsely, by 
the conodonts Polygnathoides siluricus, 
Spathognathodus primus, and S. eostein
hornensis. (See Pollock and Rexroad, 1973, p. 
80, and Yoder, 1982, p. 22.) In the 
pentamerid brachiopod lineage, Kirkidium cf. 
K. laqueatum is characteristic, along with 
rarer occurrences of similar taxa known only 
in Late Silurian rocks. (See Shaver and others, 
1971, p. 56-57, and Indiana University 
Paleontology Seminar, 1980, p. 119-120). 
These fossil indicators are compatible with a 
late Ludlovian to Pridolian age in European 
terms or Cayugan in North American terms. 

Livingston Limestone Member, CEW 
Bond Formation, 
Pennsylvanian System 

Type section and use of name: The name 
Livingston Limestone was first used by 
Worthen (1875, p. 11-19) for exposures near 
Livingston in Clark County, Ill. The type 
section consists of an upper limestone, 6.5 
feet (2.0 m) thick; a middle clay, shale, and 
thin coal, 4.5 feet (1.4 m) thick; and a lower 
limestone, 14 feet ( 4.3 m) thick. This unit is 
now recognized as a member of the Bond 
Formation both in Illinois (Kosanke and 
others, 1960, p. 39, 83) and in Indiana (Wier, 
1960, 1961, 1965). 

Description: The Livingston Limestone Mem
ber is the upper member of the Bond 
Formation and is present in only two areas in 
Indiana. In western Sullivan County near 
Merom and and Graysville, the unit consists 
of two beds of limestone separated by as 
much as 25 feet (7 .6 m) of gray to black shale 
and a thin coal. The upper bed is buff to 
light-gray crystalline fossiliferous limestone 
containing abundant fenestelloid bryozoans 
and small brachiopods. The lower bed is dark 
gray, argilllaceous, and nodular and contains 
crinoid columnals. In the Mumford Hills in 

northwestern Posey County and southwestern 
Gibson County, the Livingston Limestone 
Member is not conspicuously present but has 
been noted in drilling records as a thin 
limestone. 

Correlation: The Livingston member in 
Indiana was early miscorrelated with the West 
Franklin Limestone Member of the Shelburn 
Formation (Collett, 1874; Ashley, 1899; and 
Shrock and Malott, 1929). This member of 
the Bond Formation, however, correlates with 
the Livingston and Millersville Limestone 
Members of the Bond Formation in Illinois. 

Lost River Chert Bed, DDC 
Ste. Genevieve Limestone, 
Mississippian System 

Type area, characteristic section, and use of 
name: The name Lost River Chert was given 
by Elrod (1899, p. 259) to rocks exposed 
along the dry bed of Lost River in Orange 
County. It is particularly well exposed in 
Wesley Chapel Gulf ( called Elrod Gulf on the 
French Lick topographic quadrangle map), 
one-half mile (0.8 km) south of Wesley 
Chapel Church in the SW¼NE¼ sec. 9, T. 2 
N., R. 1 W., and near Orangeville in the SE¼ 
sec. 6, T. 2 N., R. 1 W. Elrod considered the 
Lost River Chert to be an interformational 
marker between his Paoli Limestone and his 
Mitchell Limestone, but Cumings (1922, p. 
507) included it in the St. Louis Limestone, 
as did Woodson (1982) more recently. 
Especially through the work of Malott (1952, 
for example), the Lost River is now assigned 
to the lower part of the Ste. Genevieve 
Limestone and given the rank of bed. (See 
Smith, 1970, p. 96-97.) 

Description and distribution: The Lost River 
Chert Bed consists of one stratum or more of 
very fossiliferous and siliceous limestone 
distributed through a stratigraphic interval as 
much as 6 feet (1.8 m) thick. It contains 
abundant bryozoans and is oolitic in places. 
Commonly the chert is bluish gray, but in 
places it is light brownish gray and blends 
with the host limestone. The bryozoan 
limestone is differentially silicified, so that 
weathered surfaces from which the carbonate 
has been leached have a distinctive aspect. 
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The Lost River Chert Bed is an important 
stratigraphic marker 15 to 40 feet ( 4.6 to 
12.2 m) above the base of the Fredonia 
Member and of the Ste. Genevieve Limestone. 
It is especially persistent in and south of 
Lawrence County, but northward the bed is 
mostly absent, although it has been reported 
as far north as Greencastle, Putnam County 
(Malott, 1952, p. 8, 23). The Lost River is 
probably present in the subsurface of western 
Indiana (Pinsak, 1957, p. 20), and it has been 
suggested that it correlates with a similar zone 
of chert in southeastern Kentucky and 
northern Tennessee (McGrain, 1969, p. 
1506-1507). 

Correlation: The Lost River Chert Bed and 
the immediately overlying beds contain 
conodonts of the Apatognathus scalenus
Cavusgnathus Assemblage Zone (Collinson, 
Rexroad, and Thompson, 1971) and so 
correlates with the upper part of the St. Louis 
Limestone of the Mississippi Valley. (See also 
just above the statement on distribution and 
correlation.) 

Louisville Limestone, JBD & RHS 
Louisville Member 
(Pleasant Mills Formation), 
Niagaran Series, Silurian System 

Type locality, identification problem, and 
history of name in Indiana: The Louisville 
Limestone was named by Foerste (1897, p. 
218, 232) for about 60 feet (18 m) of 
light-colored to brown fine-grained thick-bed
ded argillaceous limestone and dolomitic 
limestone exposed in and just east of 
Louisville, Jefferson County, Ky., where 
many good exposures remain, including in 
road cuts along the interstate highway system. 
(See also Butts, 1915, p. 88-89.) From the 
time of its first introduction, the name was 
applied in many Indiana reports to rocks in 
the southeastern Indiana outcrop area that 
had been considered to be the top part of the 
Niagara Group, which was true, considering 
that the Devonian truncation of older rocks 
extends well down in the Silurian section in 
that area. 

The name was also applied at an early time 
in northern Indiana (see Cumings, 1922, p. 
455-456) but with great confusion, as much 
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of the application was to rocks considerably 
younger than the Louisville and as the actual 
Louisville extension northward was often 
mislabeled as the younger Liston Creek 
Limestone because of the commonality of 
chert in these two different units. The correct 
application in northern Indiana began with 
John B. Patton in 1954 as recorded by Shaver 
and others (1961, p. 15; see also p. 13) and as 
furthered by Pinsak and Shaver (1964, p. 
31-33). Definitive use of the name in the 
Illinois Basin part of southwestern Indiana 
was established by Becker (1974, p. 20). 

After 20 years of use in many northern 
Indiana-based reports (including entrenched 
use in the quarry industry: Ault and Carr, 
1980), use of the name Louisville was 
dropped, and the pertinent rocks were 
assigned as an upper, unnamed member of the 
then-new Pleasant Mills Formation (Droste 
and Shaver, 1982, p. 11). Abandonment of 
"Louisville" in this area has proved to be 
unsatisfactory, as the name has been used 
even in adjacent Ohio (Griest and Shaver, 
1982, p. 377 and 380), and the term 
Louisville-equivalent rocks has been appearing 
in northern Indiana-based reports (for ex
ample, Ault and Carr, 1983, and Shaver and 
Sunderman, 1983). For these reasons, there
fore, the term Louisville is here reintroduced 
to northern Indiana use as the Louisville 
Member of the Pleasant Mills Formation. 

Description: Louisville rocks in Indiana are 
underlain conformably nearly everywhere by 
the Waldron Shale (Waldron Formation, 
Waldron Member) and with a conspicuous 
transitional zone in some places that involves 
terrigenous elastic sediments well up into the 
otherwise rather pure carbonate rocks. (See 
the Waldron article.) In far western counties, 
however, the Louisville lies directly, but 
conformably, on Salamonie rocks because so 
few of the Waldron type of sediments are 
present in that area that Waldron recognition 
becomes impractical. 

The Louisville is overlain conformably 
nearly everywhere in its area of Indiana 
recognition by the Mississinewa Shale Member 
of the Wabash Formation or, simply, by 
cherty to pure carbonate rocks of the Wabash 
where the Mississinewa type lithology is 
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absent. This contact also involves transitional 
rocks, as described in the Pleasant Mills 
article, and as a classificatory procedure the 
contact is placed at the very bottom of the 
transitional lithology (Rexroad, Noland, and 
Pollock, 1978, p. 2). Along part of the area of 
southeastern Indiana outcrop, the pre-Middle 
Devonian unconformity overlaps the Missis
sinewa Shale Member (Silurian), so that rocks 
of the Muscatatuck Group rest directly on the 
Louisville. 

The type-Louisville lithology is present in 
much of the southern Indiana outcrop area 
along the west flank of the Cincinnati Arch 
and in the southwestern subsurface area. The 
argillaceous facies, particularly in the lower 
part, extends well northward into the area of 
application of the name, but farther north 
and northwestward elastic and calcareous 
contents decrease, so that these rocks become 
fairly pure dolomite in northern Indiana. 
Chert is common, both in the southwestern 
subsurface and in the area of outcrop in 
eastern northern Indiana. The Louisville has a 
reef facies, as is described in the Pleasant Mills 
article, and this facies is present in a great 
many pinnacle or patch reefs, southwestern to 
northern Indiana, and in a lower part of the 
barrierlike, Michigan Basin-fringing Fort 
Wayne Bank. (See Droste and Shaver, 1982, 
and Shaver and Sunderman, 1983.) 

Although reeflike rocks, bearing stroma
toporoids and many tabulate and rugose 
corals, are present in the southeastern outcrop 
area, true reefs, complete with topographic 
relief, are not known in this area. 

The Louisville Limestone, classified at 
formation rank, has a northern and north
western vertical cutoff boundary with the 
Pleasant Mills Formation along a line defined 
by the southernmost and southwestwardmost 
limit of the Limberlost Dolomite Member 
(Pleasant Mills Formation, Salina Group). 
Northward and eastward of this Limberlost 
limit, the Louisville Member (Pleasant Mills 
Formation) extends approximately to a line 
extending from central LaPorte County to 
central Allen County, that is, to positions 
along the bottom part of the Fort Wayne 
Bank (Droste and Shaver, 1982, figs. 5-7) . 
Farther north the Louisville Member mostly 
cannot be separated from the underlying 
Pleasant Mills rocks because of northward loss 

of Waldron recognition. The Louisville Lime
stone also has a defined vertical cutoff 
relationship southwestward with the upper 
part of the St. Clair Limestone (Becker, 1974, 
p. 11, fig. 9, and pl. 2). 

The Louisville normally ranges between 40 
and 75 feet (12 and 23 m) in thickness, and 
the thicker sections are westward and 
northward. Near the Fort Wayne Bank, 
nonreefy to somewhat reefy Louisville rocks 
are as thick as 145 feet ( 49 m) (Droste and 
Shaver, 1982, p. 38). 

Correlation : As already noted as a definitional 
matter, the Louisville Limestone correlates 
with upper Pleasant Mills rocks of northern 
Indiana (named in part as the Louisville 
Member) and with upper St. Clair rocks in the 
Illinois Basin. In the latter area, probably 
time-equivalent rocks are also present in the 
lower part of the Moccasin Springs Forma
tion; this is due to an apparent time-transgres
sive relationship along the St. Clair-Moccasin 
Springs boundary. (See Droste and Shaver, 
1980, p. 569, and Shaver and others, 1985.) 

The name Louisville is used southward 
across western Kentucky, but the extension 
of this unit in central southern Kentucky and 
adjacent Tennessee is called the Lego 
Limestone. Louisville equivalents are widely 
recognizable in the Great Lakes area, 
including northeastern Illinois, eastern Wis
consin, the Michigan Basin, western Ontario 
and adjacent New York, and Ohio, as 
recorded in the Pleasant Mills article. Partial 
equivalencies apply to the Racine Formation, 
the A unit (Salina Group), the Guelph 
Dolomite, and the Lockport Group. 

Louisville rocks coincide closely with the 
Zone of Rhipidium in the Silurian pentamerid 
brachiopod zonation (Berry and Boucot, 
1970; Shaver and others, 1971; Indiana 
University Paleontology Seminar, 1976; 
Droste and Shaver, 1977 and 1985; and 
Shaver and Sunderman, 1983). Conodont 
investigations of the southern facies of the 
Louisville (Rexroad, Noland, and Pollock, 
1978) show that it has close affinities with 
the Kockelella variabilis Zone. These guide 
fossils are considered to record a late 
Wenlockian to early Ludlovian age (late 
Niagaran). 
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Lower Block Coal Member, 
Brazil Formation, 
Pennsylvanian System 

HCH & WAH 

Type locality and use of name: The term 
Lower Block Coal was first used formally by 
Ashley (1909, p. 57-58), who earlier (1899, p. 
90, 103) had cited lower block coal as an 
informal usage. In 1899 this coalbed was also 
designated as Coal III in the sequence in 
northern Clay County and in Vigo County, 
where Ashley had based his numbering of 
Indiana coalbeds. Numerous descriptions of 
this coal were taken from deep mines and 
outcrops around Brazil, which suggests that 
the type locality is about 2 to 3 miles ( 3.2 to 
4.8 km) northeast of Brazil near the old 
mining town of Cardonia. Because the term 
Lower Block Coal has long commercial and 
geologic application, Indiana coal stratigra
phers, following the classification of Hutchi
son (1967), continue to use the term with 
member status in the Brazil Formation. 

Description: In northern Clay County the 
Lower Block Coal Member consists of dull to 
moderately dull banded coal that is slabby or 
blocky and that has two conspicuous sets of 
vertical joints, called slips by miners, which 
trend about N. 20° W. and N. 70° E. and are 
0.3 to 2.0 feet (0.09 to 0.6 m) apart. The coal 
ranges from 0.7 to 5.8 feet (0.2 to 1.8 m) in 
thickness (Hutchison, 1960, p. 14). At many 
localities the Lower Block member has a bone 
coal at the base on which the main part of the 
coal rests directly. In places the upper part of 
the coalbed is separated from the bone coal 
by as much as 12 feet (3.7 m) of gray shale 
(Ashley, 1899, p. 522-596). 

Gray shale that is hard, sandy, and thin 
bedded to massive and interbedded laminae of 
light-gray fine-grained sandstone generally 
form the roof of the coal. The floor consists 
of a gray sandy underclay or silty shale 
(Hutchison, 1960, p. 15-16). 

Correlation: The Lower Block is the basal 
member of the Brazil Formation and has been 
mapped in southern Parke County (Powell, 
1968), Clay County (Hutchison, 1956), 
southwestern Owen County (Kottlowski, 
1959), and Greene County (Kottlowski, 
1959, 1960; Hutchison and Hasenmueller, in 
preparation). According to Hutchison (1961; 
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1976, p. 24-25) the Lower Block is absent or 
unidentifiable north of southern Parke Coun
ty, but Peppers (1982, p. 14-19) correlated a 
coal in northern Parke County with the 
Lower Block coal on the basis of palynology, 
which suggested a greater northward extent of 
the Lower Block coal. 

A coalbed at about the same stratigraphic 
position as the Lower Block coal but lacking 
the blocky character and demonstrated 
lithostratigraphic continuity has been mapped 
in Daviess (Hutchison, 1971a), Dubois 
(Hutchison, 1964), and Spencer (Hutchison, 
1959) Counties. 

The Lower Block has been correlated 
variably with the Tarter Coal Member of 
western Illinois, the Willis Coal Member of 
southern Illinois, the Bell and Willis Coal Beds 
of western Kentucky (Wanless, 1939, p. 34, 
and 1962, p. 31; Kosanke and others, 1960, 
pl. 1; Hopkins and Simon, 1975, p. 182; and 
Searight, 1979, p. 84). According to Peppers 
and Popp (1979, p. 68), however, the Lower 
Block is correlated with the Tarter of Illinois, 
but not the Willis, and possibly with the 4A 
coal of western Kentucky. This latter 
Kentucky correlation has been denied by 
Williams, Williamson, and Beard (1982, p. 
10). 

McLeansboro Group, AMB & CEW 
Desmoinesian and Missourian Series, 
Pennsylvanian System 

Type area and use of name: The name 
McLeansboro Formation was first used by De 
Wolf (1910, p. 181) for all rocks of 
Pennsylvanian age above the Herrin (No. 6) 
Coal of Illinois exposed near McLeansboro, 
Hamilton County, Ill. The name McLeansboro 
was later (Kosanke and others, 1960, p. 36) 
used in Illinois with the rank of group for all 
Pennsylvanian rocks above the Danville (No. 
7) Coal; Wier and Gray (1961) extended the 
use of this name into Indiana. 

Description: The McLeansboro Group as 
recognized in Indiana extends from the top of 
the Danville Coal Member of the Dugger 
Formation to the top of the Pennsylvanian 
sequence. This group consists in ascending 
order of the Shelburn, Patoka, Bond, and 
Mattoon Formations, but in Indiana it does 
not include the entire section represented in 
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the type area because of eastward erosional 
truncation. In Indiana the outcrop belt of the 
McLeansboro Group extends from western 
Warrick County northward to southwestern 
Vermillion County. The maximum thickness 
of 770 feet (235 m) is reached in the 
Mumford Hills in northern Posey County. 
Shale and sandstone make up more than 90 
percent of this sequence, but minor amounts 
of siltstone, limestone, clay, and coal are 
present (Wier, 1961, 1965). 

Manitoulin Dolomite Member, CBR 
Cataract Formation, 
Silurian System 

Type locality and use of name: The 
Manitoulin Dolomite Member of the Cataract 
Formation was named by Williams (1913) 
because of its importance on Manitoulin 
Island in the northern part of Lake Huron, 
Ontario. There it underlies the Cabot Head 
Shale, although in places the two are also in a 
facies relationship. Both of these units are 
considered as formations in that area 
(Liberty, 1968), but in Indiana both are thin 
and gradational and are given member rank in 
the Cataract Formation in the area in the 
northern part of the state where they can be 
separated (Rexroad, 1980). 

Description: The dolomite of the Manitoulin 
is variable. It is rather pure and slightly vuggy 
to very argillaceous and contains many thin 
shale partings; it is also fine grained to very 
coarse grained and fossiliferous and light tan 
to brown, gray brown, and gray. The 
Manitoulin is less than 20 feet (6 m) thick in 
Indiana except possibly in northern Steuben 
County, where it may be somewhat thicker 
(Rexroad, 1980). 

The Manitoulin Dolomite Member and the 
Cabot Head Member are recognized only 
north of Allen County where they are 
marginal units in the Michigan Basin. In the 
more southern extent of the Cataract 
Formation in Indiana the two members are so 
thin and intergradational that they cannot be 
distinguished. The Manitoulin rests uncon
formably on rocks of the Maquoketa Group 
(Upper Ordovician) and is gradationally 
overlain by the Cabot Head. 

Correlation : The Manitoulin of Indiana is 
continuous with the Manitoulin Dolomite 
(Cataract Group) of Michigan. To the south it 
is in a facies relationship with the Brassfield 
Limestone and to the west with the Sexton 
Creek Limestone. It contains conodonts of 
the Distomodus kentuckyensis Assemblage 
Zone and is approximately middle Llando
verian in age (Alexandrian in the North 
American standard) (Rexroad, 1980). 

Mansfield Formation, HCH & WAH 
Raccoon Creek Group, 
Pennsylvanian System 

Type area and use of name: The Mansfield 
Formation was originally named the Mans
field Sandstone by Hopkins (1896, p. 
199-200) for rocks exposed at Mansfield, 
Parke County, Ind. Cumings (1922, p. 
527-528) amended the Mansfield to include 
all the rocks between the base of the 
Pennsylvanian System and the base of the 
Lower Block Coal Member, and this is the 
current definition. Kottlowski (1959), recog
nizing that the unit contains much shale and 
thin beds of coal, clay, and limestone, 
designated the unit as the Mansfield Forma
tion. 

Description and related nomenclature: The 
Mansfield rests unconformably, with as much 
as 150 feet ( 46 m) of local relief, on 
Mississippian rocks that are generally progres
sively older northward. Progressive northward 
overlap is also suggested by the 50- to 
300-foot (15- to 91-m) range in thickness of 
the exposed Mansfield. The lowermost part of 
the Mansfield commonly consists of sand
stone, generally crossbedded and containing a 
quartz-pebble and chert conglomerate in 
places, but it also includes dark carbonaceous 
shale in many places. The quartz-pebble 
conglomerate is also found in higher parts of 
the formation. 

In the Shoals area of southwestern Indiana, 
the Mansfield has two broad, more or less 
distinct, vertically separate divisions; the 
lower consists mostly of sandstone, and the 
upper consists dominantly of shale and 
mudstone (Gray, Jenkins, and Weidman, 
1960, p. 23). The divisional boundary is at 
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the position, or inferred position, of the 
Pinnick Coal Member, which near Shoals lies 
50 to 185 feet (15 to 56 m) above the base 
and 200 feet (61 m) below the top of the 
formation. Three lithologies, passing laterally 
into one another, also have been recognized in 
southwestern Indiana (Gray, 1962, p. 28-33). 
The Cannelton Lithofacies, nearest the Ohio 
River, consists dominantly of siltstone and 
mudstone; the Shoals Lithofacies, well ex
posed near Shoals, Martin County, has many 
cross-stratified sandstones; and the Bloom
field Lithofacies, named for that town in 
Greene County, is characterized by an 
abundance of gray shales. 

The seven named members of the Mansfield 
in ascending order are the French Lick, St. 
Meinrad, Pinnick, Blue Creek, and Mariah Hill 
Coal Members; the Lead Creek Limestone 
Member; and the Shady Lane Coal Member. 

Other member and bed names having 
limited, colloquial, or outdated use are the 
Cannelton Sandstone, which was the name 
applied by Hopkins (1896, p. 314) to the 
massive sandstone that crops out in the bluff 
of the Ohio River behind Cannelton, Perry 
County; the Cannelton Coal of Logan (1922, 
p. 623), which was probably applied to both 
the Upper and Lower Cannelton Coals, 
especially the upper nearer Tell City and the 
lower near Cannelton, Perry County; the 
Lower Huntingburg Coal, which is Franklin 
and Wanless's (1944, p. 87) designation for 
what is also the Mariah Hill Coal Member; the 
Shoals Coal (Logan, 1922, p. 623), which is 
near the base of Pennsylvanian rocks in the 
railroad cut west of Shoals, Martin County; 
the Kirksville Coal (Logan, 1922, p. 623-624), 
which is found in the southwestern part of 
Monroe County near Kirksville; and the 
Grandview Limestone of Franklin and Wan
less (1944, p. 89-90), which is probably 
coextensive with the Ferdinand Limestone 
Bed. 

The term Coal I was intended to apply to 
the lowest Mansfield coalbed, but as used by 
Ashley (1899) it actually refers to the lowest 
commercial coal at any given place. The 
name, therefore, applied to more than one 
bed, and it has not been widely used. The 
French Lick Coal Member is the lowest 
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named member and is overlain by about 50 
feet (15 m) of mudstone, siltstone, and 
fine-grained sandstone of remarkably even 
bedding. These silty rocks, best exhibited and 
formerly quarried near French Lick in Orange 
County, were called the Hindostan Whetstone 
Beds as early as 1838 by Owen (1859, p. 16) 
and were described in detail by Cox (1876, p. 
6-8). The Pinnick Coal Member lies some 50 
feet (15 m) above the French Lick in the 
French Lick area. The Upper and Lower 
Cannelton Coals were extensively mined near 
Cannelton, Perry County, and were first 
described by Lesley (1862, p. 343-344). 
Apparently, these coals are the same coals 
described as the Troy Coal and the Upper 
Troy Coal at Troy, Perry County, by Franklin 
and Wanless (1944, p. 86-87). 

The Upper Troy Coal of Franklin and 
Wanless (1944, p. 88) appears to be the same 
as the St. Meinrad Coal Member, which is 
sufficiently thick to be extensively mined 
near St. Meinrad, Spencer County, and 
throughout northwestern Perry County. 

North of southern Parke County the Lower 
Block Coal Member (Brazil Formation) is 
absent or unidentifiable, so that it is nearly 
impossible to separate the Brazil and Mans
field Formations; in southern Indiana, in 
Daviess (Hutchison, 1971a), Dubois (Hutchi
son, 1964), and Spencer (Hutchison, 1959) 
Counties, coalbeds believed to be the 
equivalent of the block coals are present over 
most of the area but are difficult to 
distinguish from coals in the upper Mansfield. 

Correlation: The rocks assigned to the 
Mansfield Formation are equivalent to the 
Caseyville Formation and the lower part of 
the Abbott Formation of Illinois, the 
Caseyville Formation and the lower part of 
the Tradewater Formation of western Ken
tucky, part of what has commonly been 
called the Pottsvillian Series of the Appala
chian area, and to the Morrowan Series of the 
midcontinent area. The Hindostan flora was 
described by Read (1947) as early Pottsvillian 
in age. Unnamed Mansfield limestones in 
Parke County are in the ostracod Zone of 
Amphissites rothi, and unnamed Mansfield 
limestones near Troy and Cannelton, Spencer 
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and Perry Counties, contain the fusulinid 
Profusulinella, the Amphissites rothi fauna, 
and the ostracod Cavellinella casei, all of 
which are thought to indicate a Morrowan 
age. (See Thompson and Shaver, 1964, Shaver 
and Smith, 1974, and Shaver, 1984, and for 
additional faunal evidence see the article on 
the Lead Creek Limestone Member.) 

Maquoketa Group, HHG & RHS 
Cincinnatian and Champlainian Series, 
Ordovician System 

Type locality and use of name: The 
Maquoketa Shale was named by White (1870, 
p. 180-182) for exposures of blue and brown 
shale that aggregate 80 feet (25 m) in 
thickness along the Little Maquoketa River in 
Dubuque County, Iowa. Since its first use, the 
term has spread gradually eastward, in the 
process becoming a group that embraces 
several formations. It is now used throughout 
Illinois (Willman and others, 1975, p. 84-85), 
was extended into northwestern Indiana by 
Gutstadt (1958a, 1958b), and was adopted 
for use in a group sense throughout Indiana 
by Gray (1972b). 

Description: As described by Gray (1972b), 
the Maquoketa Group in Indiana is a 
westward-thinning wedge, 1,000 feet (300 m) 
thick in southeastern Indiana and 200 feet 
(60 m) thick in northwestern Indiana. It 
consists principally of shale ( about 80 
percent); limestone content is minimal 
throughout most of Indiana but increases 
prominently in the southeast, so that parts of 
the group are in places dominantly limestone. 
The lower part of the group is everywhere 
almost entirely shale, and the lower part of 
the shale is dark brown to nearly black. 

As a consequence of this pattern of rock 
distribution, two schemes of nomenclature 
are used in subdivision of the Maquoketa 
Group in Indiana. In most of western, 
northern, and central Indiana, the component 
formations in descending order are the 
Brainard Shale, the Fort Atkinson Limestone, 
and the Scales Shale. Presently available data 
(John B. Droste, oral communication, 1983) 
indicate that these three formations are more 
widely recognizable than was indicated by 
Gray (1972b). In and adjacent to the area 

where rocks of the Maquoketa Group crop 
out in southeastern Indiana (Gray, 1972a; 
Gray and others, 1972), the component 
formations in descending order are the 
Whitewater Formation (limestone with minor 
amounts of shale), the Dillsboro Formation 
(shale with subequal to minor amounts of 
limestone), and the Kope Formation (princi
pally shale). 

In most of Indiana the Maquoketa Group 
overlies the Trenton Limestone. In a small 
area in the subsurface in southeasternmost 
Indiana the group overlies the Lexington 
Limestone, which is laterally equivalent to 
but not continuous with the Trenton, and 
there is a narrow linear area in which neither 
Lexington nor Trenton is present and in 
which the Maquoketa Group overlies the 
Plattin Formation of the Black River Group, 
which elsewhere underlies the Trenton and 
the Lexington. Within the Lexington there are 
shale beds that could be considered to be 
tongues of the Maquoketa, but a similar 
relationship with the Trenton has not been 
observed (Brian D. Keith, oral communica
tion, 1984). 

According to Rooney (1966) and Temple
ton and Willman (1963), the Maquoketa-Tren
ton contact is a regional disconformity. Gray 
(1972b, p. 14-15), however, found it difficult 
to reconcile this view with the Trenton-Kope
Lexington relationships described above, and 
in Kentucky, Black, Cressman, and Mac
Quown (1965) found contacts of the 
Lexington and its members to be conform
able. Recent work by Keith ( oral communica
tion, 1984) suggests that the basal contact of 
the Maquoketa with the Trenton is a 
discontinuity involving submarine exposure of 
the Trenton but does not represent a 
prolonged period of subaerial exposure and 
erosion as postulated by Rooney (1966). 

The upper contact of the Maquoketa 
Group, which marks the top of the 
Ordovician System, is disconformable 
throughout Indiana. The immediately overly
ing rocks, all of which are Silurian in age, 
include different formations in different 
areas. In most of the outcrop area in 
southeastern Indiana the Maquoketa Group is 
overlain by the Brassfield Limestone, but in 
small areas the Brassfield is absent, and the 
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shaly Osgood Member of the Salamonie 
Dolomite, which elsewhere overlies the 
Brassfield, directly overlies the Maquoketa 
(Foerste, 1904a; Brown and Lineback, 1966; 
Nicoll and Rexroad, 1968). The Brassfield 
also overlies the Maquoketa in the subsurface 
of east-central Indiana, but in western 
Indiana, where rocks that are laterally 
equivalent to the Brassfield are assigned to the 
characteristically cherty Sexton Creek Lime
stone, that formation overlies the Maquoketa. 
In northeastern Indiana the Maquoketa is 
overlain by the Manitoulin Dolomite Member 
of the Cataract Formation (Rexroad, 1980). 

Former nomenclature: In the outcrop area of 
southeastern Indiana the Maquoketa Group is 
nearly synonymous with the Cincinnatian 
Series. Few areas of the world have become so 
well known paleontologically as the tristate 
area of Indiana, Ohio, and Kentucky that 
surrounds Cincinnati, type area of the 
Cincinnatian Series. During the heyday of 
stratigraphic paleontology the naming and the 
correlating of Cincinnatian formations were 
accomplished mainly by describing the 
contained species and their ranges. Lithology, 
apart from fossils as lithologic constituents, 
was ignored deliberately in the definition of 
many stratigraphic units. 

Many of the faunal zones described during 
this period have proved to be valuable for 
correlation and have contributed to the 
widespread recognition of the stages into 
which the Cincinnatian Series is conventional
ly divided: in descending order, Richmondian, 
Maysvillian, Edenian. Some of the better 
known and more useful fossil zones are those 
of the brachiopod Platystrophia for middle 
and upper Cincinnatian rocks (Cumings, 
1903; McEwan, 1920), those of various 
bryozoan species for most of the Cincinnatian 
Series (Nickles, 1902; Cumings, 1908; Cum
ings and Galloway, 1913), such zones as are 
summarized for the Cincinnati area by Caster, 
Dalve, and Pope (1955, fig. 3), and the 
assemblage zones of the Richmond Group of 
Fox (1962, p. 633-637). More recently, a 
numbered series of useful conodont assem
blage zones has been established in much of 
the central United States for the Maquoketa, 
equivalent Cincinnatian rocks, and other 
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Ordovician rocks. (See Sweet, Ethington, and 
Barnes, 1971, and Shaver and others, 1985.) 
Most of these zones, however, have not yet 
been precisely delineated in Indiana. 

Fauna! zones are not formations, however, 
and in recent years most of the old, faunally 
dependent terms have been abandoned. (See 
the miscellaneous column on plate 2E; table 7 
in Burger and Shaver, 1970, p. 47; and Brown 
and Daly, 1985, p. 1-8.) Among efforts to 
establish a truly lithostratigraphic classifica
tion for these rocks are reports by Fox 
(1962), Weiss and Sweet (1964), Brown and 
Lineback (1966), Ford (1967), Gray (1972b), 
Hay (1981), and numerous maps and reports 
generated by the U.S. Geological Survey in 
the Kentucky mapping program. 

Mariah Hill Coal Member, HCH & WAH 
Mansfield Formation, 
Pennsylvanian System 

Type locality and use of name: The name 
Upper Mariah Hill Coal was originally used for 
a coalbed mined by the Mariah Hill Super 
Block Coal Co. in secs. 19 and 20, T. 4 S., R. 
4 W., one-quarter mile (0.4 km) southeast of 
Mariah Hill, Spencer County, Ind. (Franklin 
and Wanless, 1944, p. 87, 89). No specific 
type section was cited, however. This coal was 
later mapped as the Mariah Hill Coal by 
Hutchison (1959, 1964), who still later 
(1967) assigned it member rank in the 
Mansfield Formation. 

Description: The Mariah Hill Coal Member 
consists of moderately bright coal that is 
slightly pyritiferous and semiblocky. It ranges 
from 1.5 to 6.0 feet (0.5 to 1.8 m) in 
thickness. The roof of the coal is a dark-gray 
silty carbonaceous shale that in places is 
calcareous and fossiliferous and that encloses 
lenticular limestone that is shaly to massive, 
argillaceous, fossiliferous, and cherty in 
places. The floor of the coal is gray 
carbonaceous underclay or clay shale. 

The Mariah Hill can be traced along its 
outcrop throughout Spencer County (Hutchi
son, 1959) and into Dubois County (Hutchi
son, 1964), where it was called the Lower 
Huntingburg Coal by Franklin and Wanless 
(1944, p. 87). Toward the north edge of 
Dubois County, the coal becomes spotty in its 
distribution and is difficult to identify. 
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Correlation : The Mariah Hill has been traced 
by mapping along its outcrop in Spencer 
County (Hutchison, 1959), Dubois County 
(Hutchison, 1964), Martin County (Hutchi
son, 1967), Daviess County (Hutchison, 
1971a), and Perry County (Hutchison, 
1971b). Although the Mariah Hill has been 
tentatively correlated with the Upper Block 
Coal Member to the north ( Franklin and 
Wanless, 1944) and therefore with part of the 
Brazil Formation, this coal actually lies within 
the Mansfield Formation, as shown by 
Hutchison (1959), some 20 to 40 feet (6 to 
12 m) below the Ferdinand Bed. The Mariah 
Hill has also been correlated with the Dunbar 
Coal Bed of western Kentucky (Peppers and 
Popp, 1979) and on the basis of spore 
assemblages with the lowest coal exposed at 
Roaring Creek in northern Parke County, Ind. 
(Peppers, 1982). 

Mattoon Formation, CEW 
McLeansboro Group, 
Pennsylvanian System 

Type area and use of name: The Mattoon 
Formation was named for exposures near 
Mattoon in Coles County, Ill. (Kosanke and 
others, 1960, p. 39). It has a maximum 
thickness of slightly more than 600 feet (183 
m) in Illinois, 750 feet (229 m) or more in 
western Kentucky, but only 150 feet ( 46 m) 
in Indiana, where most of this formation has 
been eroded. This formation name was 
proposed for use in Indiana by Wier and Gray 
(1961) and further defined by Wier (1961, 
1965). 

Description: The Mattoon Formation in 
Indiana includes all Pennsylvanian rocks that 
are younger than the Livingston Limestone 
Member of the Bond Formation and contains 
the Cohn Coal and Merom Sandstone 
Members. Only the lower 40 feet (12 m) of 
this formation is present near Merom in 
western Sullivan County, where the formation 
consists of a few feet of shale, the Cohn Coal 
Member, and the Merom Sandstone Member. 
Near Mumford Hills, northwestern Posey 
County, the lower 150 feet (46 m) is present. 
It consists of the Merom Sandstone Member 
and unnamed shales and thin clay, limestone, 
and coal. 

Mecca Shale Member, CHA 
Linton Formation, 
Pennsylvanian System 

Type locality and use of name: The Mecca 
Shale Member is a shortened name given by 
Wier (1965) to the Mecca Quarry Shale 
Member named by Zangerl and Richardson 
(1963, p. 26) for the gray and black 
carbonaceous shale above the Colchester Coal 
Member and beneath the Velpen Limestone 
Member in Parke County, Ind. Zangerl and 
Richardson's type section is exposed in the 
sides of gullies in the SW¼NE¼ sec. 29, T. 15 
N., R. 8 W., about one-half mile (0.8 km) 
southeast of Mecca, Parke County, Ind. The 
top of the Mecca Shale Member is defined by 
Zangerl and Richardson as the top of sheety 
gray and black shale, which grades into 
overlying friable clay shale that is gray to blue 
to buff. 

Description: The Mecca is gray-mottled to 
black, evenly bedded sheety shale 1 to 7 feet 
(0.3 to 2.1 m) thick overlying the Colchester 
Coal Member. The blackest beds can be 
cleaved into sheets of several square feet 
without breakage. The Mecca contains large 
flattened calcareous concretions as much as 3 
feet (0.9 m) in diameter in outcrops in Clay 
and Vigo Counties. Abundant brachiopods, 
cephalopods, and gastropods have been found 
in the Mecca shale but are not found 
everywhere. The pelecypod genus Dunbarella 
can be found in most outcrops. Fish remains 
are common at some localities. 

Correlation: The Mecca Shale Member is 
recognized in Illinois as the Mecca Quarry 
Shale Member and is also probably present in 
northwestern Kentucky where the underlying 
Colchester coal has been identified in the 
subsurface (Jacobson and others, 1985). 

Menard Limestone, HHG & S,JK 
Buffalo Wallow Group, 
Mississippian System 

Type locality and description in Illinois : This 
unit was first named the Menard Formation 
by Stuart Weller (1913, p. 128) for exposures 
near Menard, Randolph County, Ill. Later 
describing the unit as 80 to 120 feet (24 to 37 
m) of dark-gray thin-bedded fine-grained 
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limestone, Weller (1920b, p. 202, 205-206) 
changed the name to Menard Limestone. As 
further redescribed by Swann (1963, p. 
38-39, 74), the Menard is 30 to 150 feet (9 to 
46 m) thick and consists of three named 
limestone members and three unnamed shale 
members. The Menard Limestone is a unit in 
the standard Chesterian section (Willman and 
others, 1975, p. 160). 

History of name in Indiana: Application of 
the term Menard in Indiana must be viewed 
separately from surface and subsurface points 
of view. On the surface, the name Siberia 
Limestone was first applied to a tongue of 
this unit in an abstract (Malott and 
Thompson, 1920, p. 521). Later Malott 
(1925, p. 109-110) defined the unit, and still 
later he correlated the Siberia with the 
Menard of Illinois (Malott, 1931, p. 222). 
With the expansion of drilling activity in the 
Illinois Basin, subsurface usage of the name 
Menard came to be common. 

The name Menard (lithology and rank 
unspecified) was applied for the first time to 
outcropping rocks in southern Indiana by 
Malott and Esarey (1940); Malott, Esarey, 
and Bieberman (1948) first applied the full 
name, Menard Limestone. The name was 
changed, for Indiana usage, to Menard 
Formation by Rexroad and Nicoll (1965), 
who recognized the Siberia Limestone Mem
ber as a part of the formation. In none of 
these usages, however, were the thickness, 
rock content, or boundaries of the unit ever 
made clear. (See the discussion of upper 
Chesterian boundary problems under "Tar 
Springs Formation.") Partly because of this, 
Gray (1978) devised a classification for 
outcropping upper Chesterian rocks that 
avoided the name Menard; he assigned the 
Siberia Limestone Member to the Tobinsport 
Formation, introduced the Leopold Lime
stone Member of the Branchville Formation, 
and regarded both members as outcropping 
tongues of the Menard Limestone. 

Description in Indiana: The Menard, here 
redesignated with the lithologic term lime
stone in recognition of its most consistent and 
widespread usage, is restricted in Indiana to 
the subsurface, where the unit is recognized 
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from Dubois County southwestward. Three 
subunits, informally designated "upper," 
"massive," and "little" Menard, are recog
nized. Where the upper Menard is recogniz
able, it is a limestone 10 feet (3 m) thick. The 
massive or main Menard consists of 30 to 60 
feet (9 to 18 m) of limestone. Beneath this 
are 15 feet ( 5 m) of dark-gray shale that is not 
named and the little or lower Menard, which 
is limestone and is 8 to 10 feet (2 to 3 m) 
thick. The principal type of carbonate rock in 
all three limestone members is light-gray 
micritic limestone; some dark-gray fossilifer
ous limestone is present in the upper part of 
the main Menard. 

The Menard Limestone overlies the Walters
burg Sandstone and is overlain in most places 
by the Palestine Sandstone. Both contacts are 
probably conformable. Where uppermost 
Chesterian formations have been removed by 
pre-Pennsylvanian erosion, the Mansfield 
Formation (Morrowan) disconformably over
lies the Menard. For Indiana usage the Menard 
Limestone is here assigned to the Buffalo 
Wallow Group. 

Correlation: Apparently the Menard Lime
stone correlates with rocks that are near the 
boundary of North American foraminiferal 
Zones 17 and 18 of Mamet and Skipp (1971) 
and within the Namurian Series, near the 
boundary of Zones El and E2, of European 
usage. The Menard Limestone and all its 
members have been assigned to the Klado
gnathus-Cavusgnathus naviculus Assemblage 
Zone of the standard North American 
conodont sequence (Collinson, Rexroad, and 
Thompson, 1971). 

Merom Sandstone Member, CEW 
Mattoon Formation, 
Pennsylvanian System 

Type locality and use of name: Sandstone 
that crops out at Merom, Sullivan County, 
Ind., was first described by John Collett in 
1871 (p. 199-200). He stated that "the stone 
work of the college edifice at Merom was 
quarried from massive ledges of the 'Merom 
Sandstone' north of town .... " The Merom 
Sandstone was assigned member status in the 
Mattoon Formation by Wier and Gray (1961). 
The type locality as designated by Wier 
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(1961, 1965) is at Merom Bluff in secs. 7 and 
18, T. 7 N., R. 10 W. 

Description: The sandstone ranges from 10 to 
35 feet ( 3 to 11 m) in thickness at most 
exposures and is not known to exceed a 
thickness of 40 feet (12 m). The Merom 
Sandstone Member consists of two distinct 
lithologies: an upper crossbedded medium- to 
coarse-grained sandstone and a lower con
glomerate that is gray to brown and 
composed of a mixture of rounded to 
subrounded pebbles of limestone, coal, and 
clay cemented with calcium carbonate. In 
Indiana the Merom is recognized only near its 
type area in Sullivan County and in the 
Mumford Hills area in Posey County. 

Correlation: The Merom has been incorrectly 
correlated with numerous outcrops of other 
units in southern Indiana. Collett (1874, p. 
321-338) erroneously called the Inglefield 
Sandstone Member and some higher sand
stones in Knox County the Merom, and 
Ashley (1899, p. 1051-1079) repeated this 
error. Other workers (Logan, 1932; Culbert
son, 1932; Malott, 1948; and Friedman, 
1954) followed Ashley and mistakenly 
identified the Inglefield as the Merom in 
southern Indiana. 

Milan Center Dolomite Member, JBD & RHS 
Detroit River Formation, 
Devonian System 

Type and reference sections: The Milan 
Center Dolomite Member was named for the 
middle Detroit River dolomite that is exposed 
in the Woodburn Quarry of May Stone and 
Sand, Inc., and that was cut in Indiana 
Geological Survey drill hole 188, eastern 
Allen County, Ind. (NE¼ sec. 23, T. 31 N., R. 
14 E.). The name was taken from Milan 
Center Township, in which the Woodburn 
Quarry is located (Doheny, Droste, and 
Shaver, 1975, p. 28-30). A principal reference 
section consists of the pertinent rocks cored 
in the Northern Indiana Public Service Co. 
August Taelman No. 1 well, LaPorte County, 
Ind. (NE¼ sec. 16, T. 36 N., R. 1 W.). 

Description: The Milan Center is dominantly 
a rich-brown granular, finely vuggy dolomite 
that is a replacement of pelletoidal, oolitic, 
and bioclastic rocks that have been termed 

grainstones, packstones, and boundstones. In 
areas of greatest thickness, a gray-yellow 
cherty dolomite is at the top of the member. 

The Tioga Bentonite Bed, consisting of an 
inch to a few inches (0.03 to 0.15 m) of 
metabentonite, is found in the Milan Center 
in a part of its distribution. 

The Milan Center rests conformably on the 
Grover Ditch Member of the same formation 
and is generally overlain conformably by the 
Cranberry Marsh Member. In two places, 
however, it is overlain unconformably by the 
Traverse Formation (Middle Devonian) in an 
overlapping manner. One place is along the 
southward eroded limit of Detroit River 
rocks, and the other is in part of Noble 
County where the Cranberry Marsh Member 
apparently was not deposited. 

The greater distribution of the Milan 
Center is in northwestern Indiana, where it 
thickens from an erosional zero in the Lake 
County and Pulaski County areas to more 
than 40 feet (12 m) in St. Joseph County, but 
over most of northeastern Indiana the 
thickness ranges from zero (nondepositional?) 
to a few feet (Doheny, Droste, and Shaver, 
1975, pl. 2D). This eastward decrease in 
thickness is facies controlled; as the Milan 
Center thins, the underlying Grover Ditch 
thickens. 

Correlation : Index fossils have not been 
recovered from the Milan Center, but because 
the Milan Center is mostly a facies of the 
Grover Ditch and because the Tioga bentonite 
occurs in the topmost Milan Center rocks in 
part of northern Indiana, much of the Grover 
Ditch correlation can be applied to the Milan 
Center. The Milan Center member is Eifelian 
in age (early Erian, North American stand
ard). The greatest age for the Grover Ditch 
(possibly Emsian) does not apply, however, to 
the Milan Center. 

Minshall Coal Member, HCH & WAH 
Brazil Formation, 
Pennsylvanian System 

Type locality and use of name: The term 
Minshall Coal was first applied formally by 
Ashley (1909, p. 57) to the coalbed below the 
limestone at the now-abandoned mining town 
of Minshall, Parke County. In now-obsolete 
usage the name Minshall was also applied to 
the closely overlying limestone as well as 
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other limestones. The Minshall was assigned 
member rank by Wayne, Johnson, and Keller 
(1966). 

Description: Minshall coal is moderately 
bright to very dull, pyritiferous, semiblocky 
to blocky, and extremely irregular in extent 
and thickness. In the northern part of the 
coalfield, it ranges from less than 1 foot to 
more 6 feet (0.3 to 1.8 m) in thickness and 
averages about 4 feet (1.2 m) where mined. 
The roof is gray shale that is clayey to silty 
and fossiliferous in places. The roof in many 
areas contains the Perth Limestone Member, a 
lenticular gray fossiliferous limestone as much 
as 18 feet (5.5 m) thick. In some places the 
limestone lies directly on the coal. The floor 
is gray carbonaceous plastic underclay. 
Stratigraphically, the Minshall Coal Member 
lies 15 to 20 feet (4.6 to 6.1 m) below the top 
of the Brazil Formation and about 22 feet 
(6.7 m) above the Upper Block Coal Member. 

Correlation : The Minshall has been recognized 
as far north as Warren County (Hutchison, 
1961) and as far south as Switz City in 
Greene County (Kottlowski, 1960; Hutchison 
and Hasenmueller, in preparation). Spore 
assemblages of the Buffaloville and Minshall 
Coal Members are similar, and Hutchison 
(1959) assigned the Buffaloville Coal Member 
to the Brazil Formation and considered that it 
is continuous with the Minshall. 

Although the Minshall has been correlated 
as low as the coal below the Lead Creek 
Limestone Member in Hancock County, Ky., 
it more likely correlates with a higher 
Kentucky coal, at least as high as that once 
mined southwest of Lewisport in Daviess 
County. According to Peppers (1970, p. 29) 
and Hopkins and Simon (1975, p. 184), the 
Murphysboro Coal Member of Illinois is 
probably equivalent to the Minshall, but the 
same Illinois coal has also been correlated 
with an unnamed coal in the Staunton 
Formation of Indiana (Peppers, 1982, p. 
27-31). The Minshall coal has also been 
correlated with the Litchfield and Assump
tion Coal Members of southern Illinois and 
the Rock Island (No. 1) Coal Member of 
northern Illinois (Peppers and Popp, 1979, p. 
70). 
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Mississinewa Shale Member, JBD & RHS 
Wabash Formation, 
Silurian System 

Type area and history of name : The 
Mississinewa Shale Member, originally having 
formation rank, was named by Cumings and 
Shrock (1927, p. 72) for shaly weathering 
argillaceous silty dolomite and dolomitic 
siltstone, more than 50 feet (15 m) thick in 
single exposure, along the Mississinewa River 
between Marion, Grant County, and the 
southwest corner of Wabash County, north
central Indiana. Its status was reduced to that 
of member in the Wabash Formation by 
Pinsak and Shaver (1964, p. 35). 

Mostly used until the 1970's only in central 
northern Indiana, the term was established in 
southern Indiana use especially by Becker 
(1974) and Becker and Droste (1978), who 
defined a vertical cutoff boundary against 
rocks of the Bainbridge Group, so that the 
Mississinewa, as defined, is absent from an 
area of eight-county size in the southwest 
corner of the state. For the southern Indiana 
outcrop and near-outcrop area, French (1967) 
and Rexroad, Noland, and Pollock (1978) 
advocated nonusage of the term Mississinewa, 
but the latter persons recommended that the 
lower boundary of the Mississinewa-equiva
lent interval with the Louisville be placed at 
the base of transitional lithology between the 
two intervals. For northern Indiana, the term 
Mississinewa had been in use only for the area 
of the Fort Wayne Bank and southward 
(Pinsak and Shaver, 1964), but by 1982 
(Droste and Shaver, fig. 7 and p. 22) it had 
been extended to some far northern counties 
where argillaceous or shaly rocks lie above 
typical Pleasant Mills rocks and below rather 
pure upper Wabash rocks. 

Description: In its type area the Mississinewa 
member consists of argillaceous dolomitic 
siltstone and silty dolomite, fairly calcareous 
in places, that is in various shades of gray and 
is dense to fine grained and massive appearing 
in unweathered exposures. Although clay and 
quartz silt make up more than 50 percent of 
some samples (Cumings and Shrock, 1928a; 
Erdtmann and Prezbindowski, 1973; Mathews 
and Sunderman, 1975; Owens, 1981), the 
designation of the Mississinewa as a shale is 
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incorrect; fissility is notably lacking from 
fresh exposures and cored sections. The 
bottom several to 30 feet (9 m) of the 
member consists of interbedded and other
wise gradational lithologies of the Missis
sinewa and Louisville types, the latter 
consisting of brownish fine-grained dolomite 
that is purer than the Mississinewa type. The 
member also includes subordinate amounts of 
light-colored granular cherty dolomite and 
dolomitic limestone of the Liston Creek type. 
Bioturbation and other primary sedimentary 
textures and structures have been described 
(Erdtmann and Prezbindowski, 1973) as those 
that occur only in very fine sediments 
deposited on a generally quiet sea floor. 

The Mississinewa also has a reef facies, 
commonly called the Huntington Lithofacies 
( term applied to Silurian reef rocks at any 
stratigraphic level in Indiana) that ranges from 
impure-carbonate, immature-reef rock to 
nearly 100-percent-pure-carbonate, mature
reef rock, depending on both stratigraphic 
level and distal-to-proximal position in the 
reef. (See Textoris and Carozzi, 1964, and the 
discussion of the Huntington Lithofacies in 
the Wabash article.) 

The lower Mississinewa contact with the 
Louisville in southern Indiana and Louisville
equivalent rocks in northern Indiana is 
conformable and placed at the stratigraphic 
level (noted above) below which typical 
Louisville lithology continues downward 
without intercalation of the Mississinewa type 
of impurities. The upper Mississinewa contact 
with the Liston Creek Limestone Member, 
although conformable, generally involves 
fewer transitional rocks than does the lower 
boundary. In the type areas of these two 
Wabash members, for example, the basalmost 
Liston Creek consists contrastingly of the thin 
glauconitic Red Bridge Limestone Member. In 
some other areas, however, the Kokomo 
Limestone Member (a generally micritic, 
thinly laminated carbonate rock) or rocks not 
given member status but having the Kokomo 
type of lithology overlie the Mississinewa 
member, probably conformably. (See, for 
example, Droste and Shaver, 1982, p. 31, and 
Shaver and Sunderman, 1983, p. 178.) 

In still other areas, moreover, the Missis
sinewa and Liston Creek types of lithologies, 
as well as the reef facies, replace one another 
in seemingly any pattern from top to bottom 

of the Wabash Formation. For this reason, the 
Mississinewa and Liston Creek distributions as 
mappable rock units are somewhat limited in 
Indiana, so that the term Wabash Formation 
is the only term applicable to some sections. 

In southeastern Indiana the Mississinewa 
and Mississinewa-equivalent rocks are absent 
from the Silurian outcrop area because of 
erosional truncation below the Silurian-Devo
nian unconformity and down onto the 
Louisville and older Silurian rocks, but the 
erosional wedge edge of these rocks, below 
the Muscatatuck Group (Middle Devonian), is 
present in the shallow subsurface. (See 
Rexroad, Noland, and Pollock, 1978, p. 2.) 

In its somewhat spotty distribution in 
typical and noneroded and nonreef lithology, 
the Mississinewa ranges from an average of 
about 60 feet (18 m) in southern sections, to 
about 110 feet (34 m) in its type area, and to 
about 200 feet (61 m) in some northern parts 
of distribution. 

Correlation: In its type-area and in its normal 
thickness, the Mississinewa correlates with 
upper Moccasin Springs rocks of the Illinois 
Basin, with a middle part of the Racine 
Formation of northern Illinois and eastern 
Wisconsin, C shale unit (Salina Group) and 
possibly some subjacent and superjacent 
Salina rocks in the Michigan and Appalachian 
Basins, and with a part of the Vernon Shale 
(Salina Group) of New York. Where the 
Mississinewa is at its thickest, however, and 
occupies nearly all the Wabash interval, these 
correlations extend appreciably higher strati
graphically. This means, then, that some 
upper Mississinewa rocks correlate with some 
Liston Creek and Kokomo rocks within the 
Wabash Formation. 

Stratigraphically useful index fossils in the 
Mississinewa include conodonts that represent 
zones ranging from that of Kockelella 
variabilis upward into that of Spatho
gnathodus snajdri. (See Shaver and others, 
1971, p. 54; Rexroad, Noland, and Pollock, 
1978, p. 3; and Indiana University Paleontolo
gy Seminar, 1980, p. 120.) In the pentamerid 
brachiopod lineage, the Mississinewa is repre
sented by Kirkidium cf. K. knighti, which in 
Indiana is found consistently between zones 
represented by Rhipidium spp. (below, in 
Louisville rocks) and K. cf. K. laqueatum 
(above, in upper Wabash rocks). (See Droste 
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and Shaver, 1977, fig. 1 and p. 99.) Other 
Mississinewa fossils having international cor
relative significance include the graptolites 
Monograptus falciformis (= M. bohemicus) 
(Cumings and Shrock, 1928a) and Pristio
graptus jaegeri (Erdtmann and Prezbindowski, 
1973, p. 347-349) and the acritarch Deunffia 
eisenacki (Wood, 1975). These indices, 
together with the subjacent and superjacent 
faunal zones, indicate an age for the 
Mississinewa within the Ludlovian Epoch, one 
that spans time across the Niagaran-Cayugan 
Series boundary in the New York standard. 

Moccasin Springs Formation, JBD & RHS 
Bainbridge Group, 
Silurian System 

Type area and use of name : The Moccasin 
Springs Formation was named by Lowenstam 
(1949, p. 16) for exposures of multicolored 
silty argillaceous limestones and shales that 
overlie the St. Clair Limestone in the Silurian 
outcrop area on either side of the Mississippi 
River in Cape Girardeau and Ste. Genevieve 
Counties, Mo., and in Alexander and Union 
Counties, Ill. His wording, however, was "all 
the Niagaran strata overlying the St. Clair 
formation" in that area. At that time the 
stratigraphically overlying Bailey Limestone, 
whose type area is one county north of Cape 
Girardeau County, was considered to be 
Devonian in age, and no Upper Silurian rocks 
were identified. Therefore, Lowenstam did 
not exclude part of what is called the 
Moccasin Springs here, even though a part of 
it may be post-Niagaran in age. 

The term Moccasin Springs was introduced 
to southwestern Indiana subsurface use by 
Becker (1974, p. 27), and further definition 
in that area of eight-county size was given by 
Becker and Droste (1978, p. 2-3) and Droste 
and Shaver (1980 and in preparation). 

Description: The Moccasin Springs is striking 
for its coloration in pastel shades of pink, 
green, yellow, tan, and gray, partly in 
mottlings, and more intense dark-gray and red 
to purple colors. It consists mostly of dense 
to fine-grained somewhat argillaceous lime
stones that are interbedded as variably 
colored units. About the top 20 feet (6 m) of 
the formation in most places consists of 
dark-gray to black dolomitic shale interbed
ded with dark-greenish-gray very fine-grained 
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argillaceous limestone. Dark-red carbonate 
rocks are particularly characteristic of the 
lower part of the formation. 

The Moccasin Springs has a reef facies 
consisting of relatively pure carbonate rocks 
partly in reefs that appear to have begun 
growth during early Moccasin Springs deposi
tion and partly in reefs that continued growth 
upward from the St. Clair Limestone. Such 
reefs and related rocks help to make up the 
feature called the Terre Haute Bank that on 
its basin flank extends along the line of 
somewhat arbitrary vertical cutoff between 
rocks of the Bainbridge Group (including the 
Moccasin Springs) and other rocks ranging 
stratigraphically upward from the Salamonie 
Dolomite through the Wabash Formation 
inclusively. (See maps in Becker, 1974, fig. 8; 
Becker and Droste, 1978, fig. 1; and Droste 
and Shaver, 1980, fig. 7.) 

The Moccasin Springs is underlain by the 
St. Clair Limestone, and the boundary is 
especially marked by the change between 
impure carbonate rocks above and pure 
carbonate rocks below. It is overlain by the 
Bailey Limestone, and the contact is placed 
between darker and impurer carbonate rocks 
below and lighter and more neutrally colored 
and purer ( except for chert) carbonate rocks 
above. Both contacts are believed to be 
conformable. 

The nonreef Moccasin Springs in Indiana 
ranges from 60 to 140 feet (18 to 43 m) in 
thickness. 

Correlation: Because diachroneity in a basin
to-platform sense may apply to both the top 
and the bottom Moccasin Springs contacts (as 
suggested by Droste and Shaver, 1980, fig. 4 
and p. 569), simple, precise statements of 
correlation cannot be made. The Moccasin 
Springs of Indiana extends to units of the 
same name in southern Illinois and western 
Kentucky. In Kentucky areas distal from the 
Illinois Basin, equivalent rocks include the 
Dixon Limestone and the Brownsport Forma
tion. In southwestern Indiana, lowest Moc
casin Springs and highest St. Clair rocks may 
have some age equivalency, and northeast
ward partly or wholly age-equivalent rocks 
may include the Louisville Limestone and 
certainly the Mississinewa Shale Member of 
the Wabash Formation. Middle Racine rocks 
of northern Illinois are also correlative. 
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The conodont Spathognathodus eostein
hornensis has been found in the upper dark 
Moccasin Springs shale (Becker and Droste, 
197 8, p. 3). This stratigraphic position 
suggests an age from late Ludlovian into 
Pridolian. 

Morgan Trail Member, AMB & NRH 
New Albany Shale, 
Devonian System 

Type section: The Morgan Trail Member of 
the New Albany Shale was named by 
Lineback (1968, 1970) for a roadside park 1 
mile (1.6 km) southwest of the type section 
in the NW¼ sec. 16, T. 3 N., R. 8 E., Scott 
County, Ind. 

Description: At the type section the Morgan 
Trail consists of brownish-black to olive-black 
fissile siliceous shale containing pyritic cal
careous laminae and beds. The thin hard 
pyritic beds are characteristic of this member, 
which is recognizable throughout the south
ern Indiana and northern Kentucky outcrop 
area but cannot be readily traced in the 
subsurface in southwestern Indiana. It lies 
above the Selmier Member and below the 
Camp Run Member of the New Albany Shale 
and ranges from 22 to 38 feet (6.7 to 11.6 m) 
in thickness in the shallow subsurface and in 
the outcrop area in southeastern Indiana 
(Hasenmueller, 1982). Fossils include lingu
loid brachiopods, Tasmanites, and silicified 
logs of the genus Callixylon. 

Correlation: The Morgan Trail Member is 
considered to be stratigraphically equivalent 
to the lower part of the Grassy Creek Shale of 
Illinois, to part of the Antrim Shale of 
Michigan and northern Indiana, and to the 
lower part of the Gassaway Member of the 
Chattanooga Shale of Tennessee (Lineback, 
1968, 1970). 

Mount Pleasant Sandstone Member, HHG 
Tobinsport Formation, 
Mississippian System 

Type and reference sections and history of 
name: The Mount Pleasant Sandstone Mem
ber was named for Mount Pleasant in 
northeastern Perry County, Ind. The name 
was initially applied at formational rank 
(Malott, 1925, p. 112), then was later 
suppressed in favor of the Illinois term 

Degonia Sandstone (Malott, 1931, p. 222). 
Definition of the latter unit (Swann, 1963, p. 
41; Willman and others, 1975, p. 162) is not 
entirely clear and is at variance with Malott's 
original usage. (See discussion of boundary 
problems under "Tar Springs Formation.") 
For these reasons, Malott's original name and 
concept were reintroduced for outcrop use by 
Gray (1978, p. 12). A section described by 
Malott (1925, p. 123-124) near Mount 
Pleasant was specified as the type section, and 
a reference section near Tobinsport in 
southernmost Perry County (Malott, 1925, p. 
117-118) was also designated, where the 
Mount Pleasant Sandstone Member reaches its 
maximum thickness of 18 feet (5 m) and lies 
12 feet ( 4 m) below the Negli Creek 
Limestone Member that marks the top of the 
Tobinsport Formation. 

Description: In Malott's initial understanding, 
the Mount Pleasant in places was confused 
with basal sandstone of the Mansfield 
Formation (Morrowan), which in many places 
lies directly on the Mount Pleasant or appears 
to take its place stratigraphically as a result of 
pre-Mansfield erosion (Gray, 1978, p. 12). At 
the type section, Malott (1925, p. 123) 
identified 23 feet (7 m) of Mount Pleasant 
sandstone, but only the lower 14 feet ( 4 m) is 
now so assigned, and at the Shank Hill 
locality (Malott, 1925, p. 118-119) the entire 
ledge (35 feet, 11 m) is now considered to 
belong to the Mansfield. As presently 
understood, the Mount Pleasant Sandstone 
Member is a ledge- and waterfall-forming 
sandstone, thinly stratified to cross stratified, 
quartzitic and in places calacareous, and 3 to 
18 feet (1 to 5 m) thick. It is widely present 
from the type locality southward to the Ohio 
River but is not known north of Perry 
County. It lies 55 to 85 feet (17 to 26 m) 
above the base of the Tobinsport Formation 
and about 230 feet (70 m) above the Glen 
Dean Limestone. 

Correlation: As judged by its position within 
the section, the Mount Pleasant Sandstone 
Member is probably stratigraphically equiva
lent to some part of the Degonia Sandstone of 
the standard Chesterian section. The internal 
stratigraphy of the Degonia is not well 
understood, however, and there is at present 
no way to determine what part of that 
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formation is represented by the Mount 
Pleasant. The term Mount Pleasant has not 
been applied in the subsurface. 

Mount Simon Sandstone, JBD & JBP 
Potsdam Supergroup, 
Cambrian System 

Type locality and use of name: In a 
provisional classification given by Walcott 
(1914, p. 354), the Mount Simon Sandstone 
was credited to a manuscript by E. 0. Ulrich. 
General consensus indicates that the name is 
taken from an escarpment called Mount 
Simon near Eau Claire, Eau Claire County, 
Wis. Walcott described about 235 feet (72 m) 
of coarse-grained to conglomeratic sandstone 
overlying Precambrian granite and underlying 
fine-grained sandstone of the Eau Claire 
Formation. The term Mount Simon Sand
stone is generally used for the basal Cambrian 
formation in the upper Mississippi Valley and 
southern Great Lakes areas, including in 
Indiana. 

Description: The Mount Simon Sandstone, 
the oldest known post-Precambrian unit in 
Indiana and the basal unit in the Potsdam 
Supergroup, is recognized only in the 
subsurface and was described in some detail 
by Becker, Hreha, and Dawson (1978). It 
consists of poorly sorted fine-grained to very 
coarse grained sandstones that are generally 
poorly consolidated. A general color change 
occurs downward from white to yellowish 
gray to grayish red below. Gray and maroon 
shale is present throughout the formation in 
beds ranging from less than a foot to tens of 
feet in thickness, and another prominent shale 
zone, as thick as 60 feet (18 m), occurs in the 
upper part of the Mount Simon in northwest
ern Indiana. A basal arkosic sandstone 
interval, as thick as 50 feet (15 m), is known 
from several wells that penetrate Precambrian 
rocks in Indiana. 

The known thickness of the Mount Simon 
Sandstone ranges from more than 300 feet 
(91 m) in eastern Indiana to more than 2,000 
feet (610 m) in northwestern Indiana. 
Although wells in southwestern Indiana have 
not reached Precambrian rocks, wells in 
Illinois and Kentucky indicate that the Mount 
Simon thins to about 7 50 feet (229 m) in that 
part of the state (Droste and Patton, 1985). 
The Mount Simon is overlain conformably by 
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the Eau Claire Formation and is underlain, 
insofar as known, unconformably by Precam
brian rocks. 

Correlation: The Mount Simon Sandstone is 
known by this name in Illinois, Wisconsin, 
Michigan, Ohio, and Kentucky and is the 
equivalent of the Lamotte Sandstone of 
Missouri (Droste and Shaver, 1983; Shaver 
and others, 1985). 

Muldraugh Formation, CBR 
Sanders Group, 
Mississippian System 

Type section and history of name: The 
Muldraugh Formation was named by Stock
dale (1939, p. 72, 200-201) for a sequence of 
argillaceous cherty carbonate rocks exposed 
along a secondary road that crosses the 
Muldraugh Escarpment south of Phillipsburg, 
Marion County, Ky. The Muldraugh Forma
tion and the Ramp Creek Formation (which 
see) are laterally equivalent parts of a single 
depositional unit lying between the elastic 
sediments of the Borden Group below and the 
Harrodsburg Limestone above, but in Indiana 
and Kentucky the name Muldraugh was 
limited to the thick carbonate sequence south 
and west of the Borden delta front (see 
"Borden Group") by Nicoll and Rexroad 
(1975). Figure 1 under "Harrodsburg Lime
stone" summarizes usage, including introduc
tion of the term Muldraugh Formation to 
Indiana by Smith (1965), where it was 
assigned three members, the Edwardsville 
Member and the Ramp Creek Limestone and 
Floyds Knob Limestone Members. 

Description: The Muldraugh Formation is 
characterized by local and regional variability 
in thickness and lithology and ranges from 
about 40 feet (12 m) to more than 400 feet 
(122 m) in thickness. The major lithologies 
are limestone, very fine grained dolomite, and 
silty dolomite, and there are also lesser 
amounts of shale and siltstone and mixtures 
of the two. The limestone and the silty 
dolomite in places contain abundant crinoid 
and bryozoan fragments. Cherty and siliceous 
intervals are common, and geodes are 
abundant in the shale and silty dolomite 
facies. In Indiana the Muldraugh Formation is 
exposed only in southernmost Harrison 
County, but it is in the subsurface southwest 
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of the Borden delta front, which trends 
roughly northwestward from Harrison Coun
ty. The formation is separated from the 
Borden Group (Formation in Kentucky) by a 
depositional hiatus and is overlain conform
ably by the Harrodsburg Limestone. 

Correlation: Nicoll and Rexroad (197 5, p. 16, 
17) correlated the uppermost part of the 
Muldraugh Formation with the lowermost 
part of the Warsaw Shale of the Mississippi 
Valley region on the basis of conodonts of the 
Taphrognathus varians-Apatognathus Assem
blage Zone. They found conodonts indicative 
of the Gnathodus texanus-Taphrognathus 
Assemblage Zone in the rest and correlated it 
with the upper part of the Keokuk Limestone 
of the Mississippi Valley. 

Munising Group, JBD & JBP 
Potsdam Supergroup, 
Cambrian System 

Type locality and use of name: Sandstones, 
200 to 250 feet (61 to 76 m) thick and 
exposed in bluffs near Munising, Alger 
County, Mich., were designated the Munising 
Sandstone by Lane and Seaman (1907, p. 
680, 692). This unit was proposed to help 
clarify the stratigraphic relationships in rocks 
that were included earlier in the Lake 
Superior Sandstone. East of Copper Range, 
Upper Peninsula of Michigan, the light
colored rocks of the Munising lie above the 
brightly colored red and brown sandstone of 
the Jacobsville Sandstone. Use of the term 
Munising was extended into the Lower 
Peninsula of Michigan by Catacosinos (1973) 
to include there the Eau Claire Formation, 
the Galesville Sandstone, and the Franconia 
Formation. The name was further extended 
to Indiana use, with group status, by Droste 
and Patton (1985), where it includes the Eau 
Claire, Davis, and Franconia Formations and 
the Galesville and Ironton Sandstones. 

Description: The Munising Group of the 
Potsdam Supergroup in Indiana (Droste and 
Patton, 1985) is conformable with the Mount 
Simon Sandstone below. It ranges from less 
than 600 feet (183 m) to more than 1,500 
feet ( 457 m) in thickness. In southwestern 
Indiana the only formation of the Munising 
Group present, the Eau Claire Formation, lies 
with gradational contact below the Potosi 

Dolomite. Throughout much of Indiana the 
Munising consists of the Eau Claire Formation 
below and the Davis Formation above, the 
Davis also lying conformably below the 
Potosi. In northwestern Indiana the Munising 
consists in ascending order of the Eau Claire 
Formation, the Galesville and Ironton Sand
stones, and the Franconia Formation. Here, 
too, the Potosi Dolomite conformably over
lies the Munising rocks. Southward and 
eastward from northwestern Indiana, there
fore, the top of the Munising descends 
stratigraphically through a lateral transition 
zone with the Potosi Dolomite. 

Correlation: Given the relations noted above, 
the upper part of the Munising in northwest
ern Indiana is presumably late Franconian in 
age, whereas its upper part in southwestern 
Indiana is presumably late Dresbachian in age. 

The overall Munising Group of Indiana 
correlates with a sequence of siliciclastic and 
carbonate rocks in Illinois that has a 
southward, stratigraphically descending transi
tion zone between the two basic lithologies 
similar to that noted above for Indiana. In 
part of northern Illinois, therefore, the 
Munising-correlative rocks consist dominantly 
of siliciclastic rocks of the Eau Claire 
Formation and overlying rocks through the 
Franconia Formation, there assigned to the 
Potsdam Sandstone Megagroup by Buschbach 
(1975). In much of the rest of Illinois the 
Munising correlatives, although known by the 
same formation names, have an increased 
carbonate content and were assigned to the 
Knox Dolomite Megagroup by Buschbach. 
The southern Indiana Munising rocks, how
ever, consist only of the Eau Claire and 
therefore correlate only with the Eau Claire 
of Illinois. 

The Munising of Indiana also correlates 
with rocks in Wisconsin ranging upward from 
the bottom of the Eau Claire through the 
Tunnel City Group, and it coextends with the 
Munising Formation in southern Michigan. 
Further, the Munising of Indiana correlates 
with rocks in Ohio called the Eau Claire, 
Rome, Conasauga, and Kerbel Formations by 
Janssens (1973). The Indiana correlative in 
Kentucky includes the same siliciclastic-car
bonate transitional zone as noted above for 
Indiana and Illinois. The Eau Claire repre
sentative of the Munising of southern Indiana 
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therefore correlates directly with the Eau 
Claire Formation of western Kentucky, but 
the higher and northward part of the 
Munising of Indiana correlates with carbonate 
rocks in Kentucky called the Elvins Forma
tion (Droste and Shaver, 1983; Shaver and 
others, 1985). 

Muscatatuck Group, JBD & RHS 
Erian Series, 
Devonian System 

Type and reference sections and use of name: 
The Muscatatuck Group was named for its 
many exposures along the forks and tribu
taries of the Muscatatuck River particularly in 
Jefferson and Jennings Counties, southeastern 
Indiana (Shaver, 1974a, p. 3-6). It was 
defined to include in Indiana all the so-called 
Middle Devonian carbonate rocks or the 
Middle Devonian limestone (Limestone) of 
common usage, which meant all the rocks 
stratigraphically between the New Harmony 
Group (Lower Devonian) and the Upper 
Devonian black shale units above. 

The type section was designated as the 
exposure along the north bluff of Big Camp 
Creek, Jefferson County (NE¼NE¼SW¼ sec. 
13, T. 4 N., R. 8 E.), there embracing the 
Jeffersonville and North Vernon Limestones. 
Three reference sections were designated, 
including two in northern Indiana, where the 
group consists of the Detroit River Formation 
below and the Traverse Formation above. One 
of these sections is both cored and exposed in 
the Woodburn Quarry of May Stone and 
Sand, Inc., Allen County (NW¼SE¼NE¼ sec. 
23, T. 31 N., R. 14 E.). 

Description: Several kinds of carbonate and 
evaporite lithologies make up the Muscata
tuck Group. The most common are: (1) 
drab-colored fine-grained sandy dolomite or 
dolomitic quartz sandstone, which is generally 
found lowest in the group but in other 
positions in some places; (2) brown granular 
vuggy dolomite, concentrated in, but not 
confined to, the Geneva and Milan Center 
Dolomite Members; ( 3) light-colored to dark 
limestones that are shaly to pure and granular 
and conspicuously fossiliferous and that 
exhibit features generally ascribed to normal
marine depositional regimes, these rocks 
typifying parts of the Jeffersonville Lime-
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stone and much of the North Vernon 
Limestone and the Traverse Formation; ( 4) 
variously colored dense, including lithograph
ic, to fine-grained, commonly laminated 
dolomites and dolomitic limestones that 
exhibit other sedimentary features generally 
ascribed to penesaline or hypersaline deposi
tional regimes and that especially typify parts 
of the Jeffersonville Limestone and much of 
the Detroit River Formation; and (5) white to 
pale-blue cryptocrystalline to coarsely granu
lar and fibrous anhydrite and gypsum, which 
are found in lower and upper Detroit River 
rocks. (See several other articles for fuller 
details and for the complex interrelationships 
of these lithologies.) 

In a few southwesternmost Indiana coun
ties in the deeper part of the Illinois Basin, 
the Muscatatuck overlies carbonate rocks of 
the New Harmony Group (Lower Devonian) 
conformably. Elsewhere the Muscatatuck has 
mostly an overlapping, truncating relationship 
with Silurian rocks that range stratigraphically 
downward from the youngest rocks in the 
Salina Group (Wabash Formation) to within 
the Salamonie Dolomite (middle Niagaran). 
The magnitude of truncation increases in a 
southeasterly direction. 

Except where affected by post-Devonian 
erosion, the Muscatatuck is overlain by the 
dark shales of the New Albany Shale 
(southern Indiana) and of the Antrim Shale 
(northern Indiana). In places the contact is 
conformable, but the absence of a part or the 
whole of the lower black shale member from 
some places denotes modest unconformity for 
those places. The Muscatatuck has two 
principal areas of exposure in Indiana flanking 
either side of the Cincinnati and Kankakee 
Arches; the rest of its distribution is 
subsurface in the Illinois and Michigan Basins. 
The thickness, therefore, ranges from an 
erosional zero to more than 250 feet in each 
of the basins (Shaver, 1974a, fig. 1). (See also 
Lazor, 1971; Shaver and others, 1971; 
Becker, 1974; Droste and Shaver, 1975a; and 
Doheny, Droste, and Shaver, 1975.) 

Correlation: The Muscatatuck Group is 
mostly Middle Devonian in age (Erian, North 
American standard; Eifelian and Givetian, 
global standard) as shown by different groups 
of index fossils and as keyed in part by the 
relationships of the Tioga Bentonite Bed. The 
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lowest part of the Muscatatuck is very likely 
Early Devonian (Emsian, global standard; 
Ulsterian, North American standard). (See 
discussions under "Detroit River Formation" 
and "Jeffersonville Limestone.") 

Foremost among the index fossils are the 
name givers to several conodont zones that 
have been described by Orr (1964, 1969, 
1971), Orr and Pollock (1968), Shaver and 
others (1971), Droste and Orr (1974), and 
Sparling (1983), among others. Other zonal 
indices include especially the brachiopods and 
corals that define the oft-cited biostratigraph
ic zones at the Falls of the Ohio. (See Perkins, 
1963; Stumm, 1964; Boucot and Johnson, 
1968; Powell, 1970; Oliver, 1976; and Conkin 
and Conkin, 1980.) 

As noted in the Jeffersonville and Detroit 
River articles, the lowest Muscatatuck rocks 
in basinal positions are possibly late Early 
Devonian in age. 

The closest correlatives of the Muscatatuck 
Group are: the Grand Tower Limestone and 
the Lingle Formation, Illinois; the Detroit 
River and Traverse Groups, Michigan Basin; 
most of the Detroit River Group through the 
Silica Formation and the Ten Mile Creek 
Dolomite, northwestern Ohio; equivalent 
rocks including the Columbus and Delaware 
Limestones, central Ohio; and the Jefferson
ville and Sellersburg Limestones, western 
Kentucky. 

Negli Creek Limestone Member, HHG 
Tobinsport Formation, 
Mississippian System 

Type section and history of name: The Negli 
Creek Limestone Member was named and 
given formational rank by Malott (1925, p. 
112-114, 120-121), who specified a type 
section on a creek of that name in Perry 
County. (See also Gray, 1978, p. 16.) 
Orthography of the name is uncertain; it is 
spelled Neglie Creek on the Cannelton 
7½-minute topographic map, but Malott's 
original spelling has always been used for this 
unit. 

At the type section the limestone is 12 feet 
(4 m) thick and lies 23 feet (7 m) above the 
Mount Pleasant Sandstone Member, then also 
given formational rank. The intervening 
blue-gray shale was unassigned. Later, Malott 

(1931, p. 222) asserted an equivalence to the 
Kinkaid Limestone of Illinois, and the name 
Negli Creek was abandoned. Swann (1963, p. 
42-43), however, showed that the type Negli 
Creek represents only the basal part of the 
Kinkaid, and he therefore reinstated the name 
for the basal member of the Kinkaid 
Limestone. In a restudy of outcropping upper 
Chesterian rocks (Gray, 1978, p. 12-13), this 
member was assigned to the newly named 
Tobinsport Formation. 

Description: The Negli Creek Limestone 
Member crops out at many places in southern 
Perry County but is not known north of the 
central part of that county. It is 7 to 12 feet 
(2 to 4 m) thick and consists of unevenly 
stratified fossiliferous gray to yellow-brown 
limestone. Commonly it is a single bed, but in 
some places it consists of two beds of 
limestone separated by thin blue-gray to 
green-gray shale. At the type locality and at a 
few other places, similar shale as much as 10 
feet ( 3 m) thick that overlies the limestone is 
assigned to the Tobinsport Formation but is 
unassigned as to member. This shale is 
equivalent to the lower part of the Cave Hill 
Shale Member of the Kinkaid Limestone in 
the standard Chesterian section of Swann 
(1963). 

As the lowest member of the Kinkaid 
Limestone, the Negli Creek Limestone Mem
ber is known in the subsurface from Gibson 
County southward to the Ohio River and, less 
continuously, eastward to Perry County. It is 
18 to 20 feet (5 to 6 m) thick. 

Correlation: The Negli Creek Limestone 
Member correlates with rocks within North 
American foraminiferal Zone 18 of Mamet 
and Skipp (1971) and within the Namurian 
Series (Zone E2) of European usage. On the 
basis of its conodont fauna, the Negli Creek 
was assigned to the Kladognathus-Cavus
gnathus naviculus Assemblage Zone of the 
North American standard by Collinson, 
Rexroad, and Thompson (1971). 

New Albany Shale, NRH 
Erian to Kinderhookian Series, 
Devonian and Mississippian Systems 

Type locality and synonyms: The name New 
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Albany Black Slate was first used by Borden 
(1874, p. 158) in describing 104 feet (32 m) 
of well-exposed rocks along the Ohio River at 
New Albany, Floyd County, Ind. The unit 
had previously been known as the Louisville
Delphi Black Slate but was referred to by 
Blatchley and Ashley (1898, p. 19-20) as both 
the New Albany Shale and the Genesee Shale. 
The term New Albany has been used in the 
literature since that time. 

Description: The New Albany Shale is 
composed of brownish-black carbon-rich 
shale, greenish-gray shale, and minor amounts 
of dolomite and dolomitic quartz sandstone 
(Lineback, 1968, 1970). As recognized by 
Lineback, the formation consists of five 
members in southeastern Indiana. In ascend
ing order they are: (1) the Blocher Member, 
brownish-black to grayish-black, slightly cal
careous pyritic shale; (2) the Selmier Member, 
greenish-gray to olive-gray shale; ( 3) the 
Morgan Trail Member, brownish-black to 
olive-black fissile siliceous pyritic shale; ( 4) 
the Camp Run Member, greenish-gray to 
olive-gray shale interbedded with brownish
black shale; and ( 5) the Clegg Creek Member, 
brownish-black to black pyritic shale rich in 
organic matter. A sixth member of the New 
Albany Shale, the Ellsworth Member, was 
recognized by Lineback (1968, 1970) in the 
northern part of the Illinois Basin in Indiana. 
There the Ellsworth Member consists of two 
parts: a lower part of interbedded brownish
black shale and greenish-gray shale and an 
upper part of greenish-gray shale. In west
central and southwestern Indiana greenish
gray shale occupying the same position as the 
greenish-gray shale in the upper part of the 
Ellsworth has been included in the Ellsworth 
Member by later workers (Bassett and 
Hasenmueller, 1980; Hasenmueller and Bas
sett, 1981). The Blocher, Selmier, and 
Ellsworth Members have been recognized and 
mapped in the subsurface (Lineback, 1970; 
Hasenmueller and Bassett, 1980a, 1980b; and 
Bassett and Hasenmueller, 1980). The Sel
mier, Morgan Trail, and Camp Run Members 
and part of the Clegg Creek Member are 
equivalent to the Blackiston Formation of 
Campbell (1946). The Sanderson Formation 
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(which includes the Falling Run Bed as 
recognized here), the Underwood and Henry
ville Formations, and the Jacobs Chapel Shale 
of Campbell (1946) are now included in the 
upper part of the Clegg Creek Member. 

The New Albany Shale is widespread west 
and southwest of the Kankakee and Cincin
nati Arches in Indiana and paraconformably 
overlies the Muscatatuck Group (Middle 
Devonian). The shale is overlain by the 
Rockford Limestone throughout much of the 
Illinois Basin. In areas from which the 
Rockford is absent the shale is overlain by the 
New Providence Shale of the Borden Group. 
The New Albany crops out in southeastern 
and north-central Indiana and attains a 
maximum thickness of 337 feet (103 m) in 
Posey County and a minimum thickness of 85 
feet (26 m) in Harrison County (Hasenmueller 
and Bassett, 1981). 

Correlation: The New Albany Shale is mostly 
Late Devonian in age and includes conodonts 
indicative of the dol through do VI divisions 
of the German Devonian standard. The upper 
2 to 6 feet (0.6 to 1.8 m) of the New Albany 
in the southern Indiana outcrop area is 
Mississippian in age and includes conodonts 
indicative of the cul division of the German 
standard and the lower part of the cull 
division. A conodont fauna corresponding to 
that in the Siphonodella sulcata Assemblage 
Zone in the Hannibal Shale of the upper 
Mississippi Valley has been recognized in the 
Underwood Bed of the New Albany Shale 
(Lineback, 1970). 

The New Albany Shale is a widely 
recognized unit and is in large part correlative 
with the Antrim Shale of northern Indiana 
and Michigan, the Ohio Shale of Ohio and 
eastern Kentucky, the New Albany Shale of 
Kentucky, the New Albany Group of Illinois, 
and the Chattanooga Shale of Tennessee and 
south-central Kentucky. Parts of the New 
Albany Shale are also equivalent to the 
Sunbury Shale of Michigan, Ohio, northern 
Indiana, and eastern Kentucky; the Olentangy 
Shale, the Bedford Shale, and the Berea 
Sandstone of Ohio and eastern Kentucky, and 
the Ellsworth Shale of Michigan and northern 
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Indiana. (See Huddle, 1934; Campbell, 1946; 
Lineback, 1970; and Hasenmueller and 
Bassett, 1981.) 

New Harmony Group, JBD & RHS 
Ulsterian Series, 
Devonian System 

Type section and use of name: The name New 
Harmony Group was given by Becker and 
Droste (1978, p. 4) to the subsurface Lower 
Devonian rocks that are penetrated between 
the depths of 4,987 and 5,478 feet (4,996 
and 5,480 feet on electric log) (1,521 and 
1,671 m) in the Superior No. C-17 Ford well, 
White County, Ill. Data for this section are 
available in Collinson and others (1967), 
Schwalb (1975), and Droste and Shaver (in 
preparation), and samples are on file in the 
Indiana Geological Survey as well as else
where. The name is taken from New 
Harmony, Posey County, Ind., which is very 
near the Ford well and on the east bank of 
the Wabash River. 

The group was further defined to include in 
generally ascending order the Grassy Knob 
Chert and the Backbone Limestone and the 
Clear Creek Chert. 

Description: The New Harmony consists of 
two basic kinds of variably colored, mostly 
pale carbonate rocks: (1) very fine grained to 
medium-grained, sparsely cherty limestone 
and dolomite to almost pure chert and (2) 
very light colored medium- to coarse-grained 
high-purity bioclastic limestone and dolomite. 
The former are in more central Illinois Basin 
locations and consist of the Grassy Knob and 
Clear Creek Cherts, whereas the latter are the 
Backbone Limestone in the more basin-mar
ginal area. Each basic facies has tongues of the 
other facies. 

The bottom of the group in Indiana is the 
probably conformable contact between 20 to 
30 feet (6 to 9 m) of white coarse-grained 
bioclastic limestone (above) and the drab 
fine-grained Bailey Limestone (Silurian, be
low). The New Harmony underlies the sandy 
dolomite of the Dutch Creek Sandstone 
Member (Jeffersonville Limestone, mostly 
Middle Devonian in age) or underlies Jeffer
sonville rocks unnamed to member where the 
Dutch Creek is not recognized. This contact 

ranges from conformable (southwestward) to 
unconformable (northeastward) . (See Shaver 
and others, 1985.) 

In Indiana the New Harmony Group is 
limited to the subsurface in an area of about 
eight-county size in the southwesternmost 
part of the state (Becker, 1974, fig. 11), 
where it ranges from a northeastern eroded 
edge to almost 900 feet in thickness in Posey 
County. (See Becker and Droste, 1978, fig. 
4A, and Droste and Shaver, in preparation, 
fig. 8.) 

Correlation: As of early 1985 the name New 
Harmony had not been used in published 
literature for the Illinois and Kentucky parts 
of the Illinois Basin, but the constituent 
formations are known by the same names in 
those states, where a fourth formation, the 
Flat Gap Limestone, is also recognized and 
may be wholly or partly equivalent of lower 
New Harmony rocks of Indiana. (See Shaver 
and others, 1985.) 

Faunal data from the subsurface New 
Harmony are sparse but include records of a 
Devonian conodont species, Icriodus lateri
crescens huddlei (as reported by Becker, 
197 4, p. 24-28), that is common to the 
Oriskany Sandstone (Ulsterian) of New York. 
The bottom part of the New Harmony Group, 
in its extension in Illinois to include 
uppermost rocks of the Bailey Limestone (as 
defined there), contains the conodont Icrio
dus woschmidti, which denotes a Gedinnian 
age in global terms (early Ulsterian, American 
terms). (See Becker and Droste, 1978, p. 4-5.) 
These and other fossils ( not recorded in 
Indiana, however) suggest an age range from 
Gedinnian to Emsian inclusive (Ulsterian). 

New Providence Shale, CBR 
Borden Group, 
Mississippian System 

Type locality and use of name : The name 
New Providence Shale was used by Borden 
(1874) for 80 to 100 feet (24 to 30 m) of 
shale "at the base of the knobs and 
immediately above the ferruginous [Rock
ford] limestone." He did not designate a type 
section, but he included rocks up to the "true 
knob shale," which is interpreted to be the 
Spickert Knob Formation of present use. The 



ROCK-UNIT NAMES 

formation was named for New Providence, 
Floyd County, Ind ., but typical exposures 
"are not seen nearer than about four miles 
east of the town" (Stockdale, 1931, p . 85). 
Exposures are to be found in the lowlands 
and lowest part of the Knobstone Escarpment 
both north and south of Broomhill, which is 
in the southwest corner of sec. 5, T . 1 S., R. 6 
E. One of the best natural exposures of the 
New Providence is on the south end of 
Kenwood Hill in the southern part of 
Louisville, Jefferson County, Ky. This is the 
type section of the Kenwood Member of the 
New Providence Shale. (See "Borden Group" 
for a discussion of obsolete terms that have 
been applied to the New Providence interval.) 

Description: Greenish-gray, blue-gray, or 
dark-lead-gray shale bordering on claystone is 
the dominant lithology of the New Provi
dence, although the Kenwood Member is a 
clayey, poorly sorted fine siltstone interbed
ded with shale similar to the rest of the New 
Providence. Ironstone lenses or beds generally 
less than 1 foot (0.3 m) thick and composed 
mainly of iron carbonate are irregularly 
distributed throughout most of the formation 
in southern Indiana. Both fossiliferous and 
unfossiliferous limestones are present as 
concretionary bands, beds, or biohermlike 
patches, but these are more common in 
Kentucky than in southern Indiana. Minor 
amounts of red shale are present, most 
commonly in the northern half of the outcrop 
area of the formation. To the north beds of 
siliceous silty dolomite several feet thick are 
present in places. 

In Indiana the Kenwood Member is 
essentially limited to Floyd County, where its 
maximum thickness is slightly more than 50 
feet (15 m). On outcrop the rest of the New 
Providence ranges from about 150 to 250 feet 
(46 to 76 m) in thickness. The Kenwood 
wedges out to the west within the New 
Providence, and as a prodelta deposit, the 
New Providence as a whole thins and loses its 
identify within the Borden to the southwest. 

The Rockford-New Providence contact is 
sharp, although the two apprently are 
conformable in northern Indiana. The contact 
is erosional in southern Indiana, and where 
the Rockford Limestone is absent the New 
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Providence rests on the New Albany Shale. 
The boundary of the New Providence with 
the overlying Spickert Knob Formation is 
gradational and in part intertonguing, and 
therefore a contact is difficult to pick in 
many areas but is recognized on the basis of 
the upward change from a dominantly clay 
shale to a very silty shale. 

Correlation: Conodont studies (Rexroad and 
Scott, 1964) showed that the New Providence 
Shale is time transgressive and is oldest in its 
northern outcrop area where the lower part is 
equivalent to the lower part of the Burlington 
Limestone or the Fern Glen Formation of the 
Mississippi Valley and is a part of the 
Bactrognathus-Polygnathus communis Assem
blage Zone. To the south the basal part of the 
New Providence is younger and correlates 
with part of the Keokuk of Iowa (Butts, 
1915; Kammer, Ausich, and Lane, 1983; 
Kammer, 1984). The upper limit of the 
correlation is indefinite but is within the 
Keokuk. Nowhere is the New Providence 
known to be of Kinderhookian age. 

North Vernon Limestone, JBD & RHS 
Muscatatuck Group, 
Devonian System 

Type locality and reference sections: The 
North Vernon Limestone was named (Borden, 
1876, p. 148, 160) for North Vernon, 
Jennings County, Ind., where blue and gray 
limestone was exposed below the New Albany 
Shale and above the Jeffersonville Limestone 
(then called the Corniferous Limestone) in 
quarry exposures. Three reference sections 
were designated by Burger and Patton (1970, 
p. 120) as follows : (1) Scott County Stone 
Co. quarry near Scottsburg, Ind. ( center N½ 
sec. 20, T. 3 N ., R. 8 E. ), about 19 feet ( 5.8 
m) of the formation exposed; (2) Louisville 
Cement Co. quarry 1 mile northeast of Speed, 
Clark County, Ind. (Clark Military Grants 131 
and 132), about 21 feet (6.4 m) exposed; and 
(3) Sellersburg Stone Co., Inc., quarry at 
Sellersburg, Clark County, Ind. ( Clark Mili
tary Grant 90), about 21 feet (6.4 m) 
exposed. 

History of nomenclature: Although Borden 
(1876) related type North Vernon rocks to 
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what was then called the Hydraulic Limestone 
(now the Silver Creek Member) in the Clark 
County area, much confusion in nomencla
ture has attended studies of the North Vernon 
and equivalent rocks in Indiana and Ken
tucky. In 1899 the name Sellersburg Beds was 
given by Kindle (p. 8, 23, and 110) to nearly 
the same section that was named by Borden, 
that is, to the limestones directly underlying 
the New Albany Shale and extending down to 
the lowest beds mined in the cement quarries 
of Clark County. The New York term 
Hamilton Group was also used for these 
Indiana rocks at about this same time, for 
example, by Blatchley and Ashley (1898, p. 
19). In 1901 Siebenthal (1901b, p. 345-346) 
named the Cement Rock the Silver Creek 
Hydraulic Limestone and restricted the 
Sellersburg to bioclastic rocks that lie above 
the Hydraulic Limestone and that had been 
called the Crinoidal (Encrinital, Encrinal) 
Limestone (presently the Beechwood Member 
of the North Vernon). Butts (1915, p. 120) 
later restored the original definition of the 
Sellersburg and named the upper crinoidal 
beds the Beechwood Limestone Member and 
the lower beds the Silver Creek Limestone 
Member. As recorded by Wilmarth (1937, p. 
1952), Butts's scheme was adopted by the 
U.S. Geological Survey. 

In this same period, however, additional 
facies (mostly faunal) of North Vernon (= 
Sellersburg) rocks were studied. Among them 
are: the New Chapel Chert Bed, named by 
Whitlatch and Huddle (1932, p. 367) for a 
cherty interval in the upper part of the Silver 
Creek; the Speeds Member of the Sellersburg 
(= North Vernon) as named by Sutton and 
Sutton (1937, p. 326) for shaly fossiliferous 
(identified as Hamilton fossils) limestone 
exposed below the cement beds in Clark 
County; and the Deputy and Swanville 
Formations as named by Campbell (1942) for 
faunal facies of already named units or 
combinations of units. Campbell also changed 
the rank of the Speeds, the Silver Creek, and 
the Beechwood from member to formation. 

Fossiliferous North Vernon rocks exposed 
in the upper Wabash Valley in northern 
Indiana are a matter of historical record of 
probably more than 120 years, but not by 
that name. "Jeffersonville Limestone" was 

one of the names used along with these newer 
names: Logansport Limestone named by 
Cooper and Warthin (1941), Little Rock 
Creek Limestone also named by Cooper 
(1941), and Miami Bend Formation named by 
Cooper and Phelan (1966). Still later, Orr 
(1969) referred these same rocks in Cass and 
Carroll Counties to the Traverse Formation 
(corresponds to the North Vernon). (See 
Shaver and others, 1971, p. 52-53; Orr, 1971, 
p. 9; Thornbury and Deane, 1955, p. 18-19; 
and Doheny, Droste, and Shaver, 1975, p. 
4-5, for summaries of the nomenclatural 
history of the North Vernon and related rocks 
in northern Indiana, including an assessment 
of the newer names as being rather strictly 
described on faunal bases.) 

Since about 1960 the Indiana Geological 
Survey has taken a consistent stand (as 
recorded in Shaver and others, 1970) on use 
of the term North Vernon Limestone in place 
of the later published name Sellersburg 
Limestone; furthermore, since the 1970 
mapping of Schneider and Keller, the term 
North Vernon Limestone has been applied to 
the appropriate rocks south of the structural 
crest in northern Indiana, whereas the term 
Traverse Formation has been used for the 
corresponding rocks north of the structural 
crest. Moreover, the members, where recog
nizable, have been called the Speed and Silver 
Creek Members in the lower part and the 
Beechwood Member in the upper part, which 
in these exact spellings and combinations are 
slight variations from historical uses. 

Nevertheless, in the modern period of 
study, James E. Conkin and associates have 
used in southern Indiana and adjacent 
Kentucky not only the names used here in 
southern Indiana but also all, or nearly all, the 
names of southern Indiana derivation not 
recommended here or by the Kentucky 
Geological Survey. These uses include forma
tion and group ranks not in accord with the 
ranks given here. (For example, see Conkin 
and Conkin, 1972, p. 15-16, and Conkin, 
Conkin, and Lipchinsky, 1976, fig. 10, and 
1980, figs. 5 and 6, for the many names, for 
variations in ranks and surnames, and for a 
member, the Carey Member of the Beech
wood Formation (and Limestone) not men
tioned above. Compare such schemes with the 
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official positions of the Indiana and Kentucky 
Geological Surveys as recorded in Shaver and 
others, 1985.) 

Description: Although basically a limestone, 
the North Vernon has many lateral and 
vertical facies. In its type area and southward 
along outcrop the formation has been 
described in three parts. Two lower parts 
consist variably of gray dense massive 
argillaceous dolomitic limestone called the 
Silver Creek Member (the Cement Beds of 
older literature) and of gray granular to shaly 
thin-bedded very fossiliferous limestone called 
the Speed Member. These members are in 
facies relationship with one another. (See 
articles here.) The upper part, called the 
Beechwood Member, consists of gray and 
dark-gray medium-grained to very coarse 
grained thin- to thick-bedded crinoidal lime
stone containing glauconite and, in its basal 
part, black phosphate grains and pebbles. 

These lithologies are not identified as 
separate members far northward along this 
Devonian outcrop area or in the subsurface, 
however, where the formation now has 
widespread recognition. (See Thornbury and 
Deane, 1955, p. 18-20; Shaver, 1974a, p. 5; 
Becker, 1974, p. 42-43; and Doheny, Droste, 
and Shaver, 1975, p. 84-86.) In this northern 
area the North Vernon is generally light 
colored (tan, gray, white). Granularity varies 
from very fine grained in dense, earthy, shaly, 
or argillaceous rocks, including some sublitho
graphic limestone, to fine grained ( calci
siltite ), to very coarse grained (biocalcare
nite ). Some tan limestones consist of very fine 
grained earthy, chalky matrix hosting coarser 
carbonate sand grains consisting of fossil 
fragments. Chert, glauconite, and phosphate 
are fairly common but not simply in the 
stratigraphic order noted above for the classic 
southern Indiana outcrop area. Dark-brown 
granular vuggy dolomite, as well as inter
bedded dark shale in the upper part of the 
formation, is present far northward. Many of 
these limestones are conspicuously fos
siliferous. 

The North Vernon overlies unconformably 
both the Jeffersonville Limestone (Middle 
Devonian) and the Wabash Formation (Upper 
Silurian); it underlies the New Albany Shale 
both conformably and unconformably. (See 
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Shaver and others, 1985, for areas and 
magnitude of these changing relations.) 

By complementary definition with the 
Traverse Formation as noted above, the North 
Vernon is limited in its Indiana distribution to 
the Devonian outcrop area southwest and 
west of the Kankakee and Cincinnati Arches 
and to the subsurface in the Illinois Basin. In 
this distribution the formation ranges in 
thickness from an erosional zero to an average 
of about 25 feet (7 .2 m) where uneroded near 
the outcrop and to 120 feet (37 m) or more 
in Posey County (Becker, 1974, fig. 22). In 
the area of Jasper County, northwestern 
Indiana, where upper rocks of the Muscata
tuck extend physically across the Kankakee 
Arch in thicknesses of 20 to 25 feet (6.1 to 
7.6 m), the North Vernon Limestone and the 
Traverse Formation may be considered as 
having a mutual vertical cutoff boundary. 

Correlation : On the basis of its many 
macrofossils, the North Vernon has been 
correlated approximately with the Hamilton 
Group (upper Middle Devonian) of New York 
for more than a hundred years. The more 
recent conodont work reaffirms this correla
tion. The upper part of the Silver Creek 
(lower North Vernon), as well as the 
Skaneateles Formation (upper lower Hamil
ton) of New York (see Rickard, 1975, pl. 3), 
is in the Icriodus latericrescens latericrescens 
Zone ( early Givetian, global standard) ( Orr 
and Pollock, 1968). (See, however, the 
discussion under "Speed Member" for other 
opinion on age.) The Beechwood (upper 
North Vernon), as well as the Ludlowville 
Formation of the lower upper Hamilton, lies 
in the lower part of the Polygnathus varcus 
Zone (middle Givetian) (Orr, 1971, p. 17). 

In the mid western area the North Vernon 
correlates approximately or very closely with: 
the Lingle Formation, Illinois (see North, 
1969); the Traverse Formation, northern 
Indiana; much of the section ranging from the 
Dundee Limestone through the Traverse 
Group (Limestone), Michigan; the section 
ranging possibly from the uppermost part of 
the Columbus Limestone through the Tra
verse Group (Formation), central to north
western Ohio; and the Sellersburg Limestone, 
central Kentucky. (See Shaver and others, 
1985.) 
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Oneota Dolomite, JBD & JBP 
Prairie du Chien Group, 
Ordovician System 

Type locality and use of name: The Oneota 
Dolomite was named by McGee (1891, p. 
331-333) for exposures along the Oneota 
River (now called the Upper Iowa River), 
Alamakee County, Iowa, where 200 to 300 
feet (61 to 91 m) of dolomite overlies the 
Jordan Sandstone and underlies the New 
Richmond Sandstone. In 1951 use of the 
name was extended to Illinois where the 
Oneota Dolomite overlies either the Gunter 
Sandstone or the Eminence Formation and is 
overlain by the New Richmond Sandstone 
(Willman and Templeton, 1951). The Oneota 
of Illinois was traced through the subsurface 
to Indiana by Droste and Patton (1985) but 
with modified stratigraphic relations. The 
Eminence Formation, the Gunter Sandstone, 
and the New Richmond Sandstone are not 
recognized in Indiana, so that the Oneota 
Dolomite makes up the basal unit of the 
two-unit Prairie du Chien Group. 

Description: The Oneota conformably over
lies the Potosi Dolomite and conformably 
underlies the Shakopee Dolomite except in 
northwesternmost Indiana where in the area 
of one well pre-Ancell erosion stripped 
completely the Shakopee and Oneota rocks, 
so that the Ancell rocks (St. Peter Sandstone) 
lie directly on the Potosi Dolomite. It is 
assumed, nevertheless, that in parts of this 
area yet untested by deep wells the Oneota 
unconformably underlies Ancell rocks. 

The Oneota consists predominantly of fine
to medium-grained dolomite but includes 
chert and, particularly near its base in some 
places, sporadic quartz sand and thin 
interbeds of green shale. The color is 
dominated by light shades of gray and brown, 
some medium-grayish-brown colors are pres
ent, and very light gray to white medium
grained dolomite several tens of feet thick 
generally marks the basal part of the 
formation. 

The chert in the Oneota is light colored and 
is variably vitreous, opaque, and tripolitic. Its 
color ranges from uniform to color-banded 
and oolitic-textured patterns. The chert is 
highly variable in abundance, ranging from 

small amounts of tripolitic quartz between 
well-formed dolomite rhombs to nodules and 
thin irregular beds in dolomite through zones 
several feet thick. 

The thickness of the Oneota Dolomite 
increases from its eroded limit in northwest
ern Indiana to more than 500 feet ( 152 m) in 
southwestern Indiana. 

Correlation : The age of the Oneota has 
traditionally been considered to be Canadian, 
and the base of the Oneota defines the base of 
the Ordovician System in Indiana. The 
Oneota Dolomite of Indiana equates with the 
Gunter Sandstone and the Oneota Dolomite 
collectively of Illinois, with the lower part of 
the undifferentiated Prairie du Chien Group 
of Michigan, the lower part of the upper 
undifferentiated Knox Dolomite of Ohio, and 
the Gunter Sandstone and the Gasconade 
Dolomite of Kentucky. 

In Indiana it is the sandy dolomite in the 
basal Oneota that corresponds to the Gunter 
Sandstone of Illinois and that is traceable into 
eastern Ohio, where it becomes what Janssens 
(1973, p. 24-27) called informally the "Rose 
Run sandstone" (within the Knox Dolomite), 
and into eastern Kentucky, where it has been 
identified as the "Rose Run sand" (Freeman, 
1949; McGuire and Howell, 1963). (See also 
Droste and Shaver, 1983, fig. 2, and Shaver 
and others, 1985.) 

Osgood Member, CBR 
Salamonie Dolomite, 
Silurian System 

Type area, reference sections, and use of 
name: The term Osgood Beds was applied by 
Foerste (1896, p. 191) to the fossiliferous 
lower part of what was then called the Laurel 
Formation near Osgood in Ripley County, 
Ind. A type section was not designated, and 
the member is not now well exposed in the 
Osgood area. Good reference sections, how
ever, include: (1) the New Point Stone Co. 
New Point Quarry 1 mile (1.6 km) north of 
New Point in the SW¼SW¼ sec. 8, T. 10 N., 
R. 11 E., Decatur County; (2) the New Point 
Stone Co. Napoleon Quarry on the east edge 
of Napoleon in the SW¼SW¼ sec. 21, T. 9 N., 
R. 11 E., Ripley County; and (3) the road cut 
on the south bank of Graham Creek half a 
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mile (0.8 km) north of New Marion in the 
W½NE¼ sec. 36, T. 7 N., R. 10 E., Ripley 
County. The Osgood beds attained formation
al status when Foerste (1897, p. 217, 230) 
restricted the Laurel to the beds above the 
Osgood. The Osgood Formation was later 
reduced to member rank by French (1967), 
who assigned it to the lower part of the 
Salamonie Dolomite. 

Description: As recognized by Foerste 
(1897), the Osgood consisted of lower and 
upper shaly units, an intervening middle 
carbonate unit, and in many places a basal 
dolomitic limestone. These lithologies are 
gradational, and the units have limited lateral 
extent in southeastern Indiana. The carbonate 
content of the Osgood increases to the north 
and the west, so that it cannot be separated 
from the overlying Laurel Member of the 
Salamonie Dolomite, and the undifferentiated 
equivalents of the Osgood and the Laurel are 
referred to the Salamonie Dolomite. Osgood 
thickness ranges from 10 to 30 feet (3 to 9 m) 
and averages about 15 feet ( 4.6 m). The 
Osgood unconformably overlies the Brassfield 
Limestone or rocks of Ordovician age where 
the Brassfield is absent; it is overlain 
conformably by the Laurel Member. 

Correlation: Conodonts of the Pterospatho
dus amorphognathoides-Kockelella ranuli
formis Assemblage Zone are present in the 
lower part of the Osgood (Nicoll and 
Rexroad, 1968), which suggests that most of 
the member is of early Wenlockian age ( early 
Niagaran in the North American standard). 
The Osgood is the thinning edge of a tongue 
of the Estill Shale of east-central Kentucky, a 
unit that contains the same zonal conodonts 
(Rexroad and Nicoll, 1972; Rexroad and 
Kleffner, 1984). In west-central Kentucky 
where the upper shaly unit thins and 
disappears, the boundary between the Osgood 
Formation and the Laurel Dolomite is 
dropped to the base of the limestone that in 
Indiana is the middle carbonate unit of the 
Osgood. The upper Osgood of Indiana, 
therefore, has a lower Laurel equivalent in 
west-central Kentucky. The Osgood of west
central Ohio is limited to a thin shaly interval 
between the Dayton Formation and the 
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Laurel Limestone, so that the Osgood of 
Indiana equates with the Osgood of Ohio and 
with rocks above and possibly below. The 
Osgood correlates approximately with the 
Stroh Member of the Cataract Formation of 
northeastern Indiana (Rexroad, 1980) and 
approximately with the upper part of the 
Brandon Bridge Member of the Joliet 
Formation of northeastern Illinois (Liebe and 
Rexroad, 1977). 

Palestine Sandstone, HHG 
Buffalo Wallow Group, 
Mississippian System 

Type locality and use of name in Illinois: The 
Palestine Formation was named by Stuart 
Weller (1913, p. 128-129) for exposures of 
thick-bedded sandstone, thin-bedded ripple
marked sandstone, and sandy shale, 7 5 feet 
(23 m) in total thickness, in Palestine 
Township, Randolph County, Ill. The name 
was later changed, without explanation, to 
Palestine Sandstone (Weller, 1920b, p. 209). 
This formation, a unit in the standard 
Chesterian section (Swann, 1963, p. 39-40), is 
now understood to include much shale and 
siltstone, although it is dominated by 
complex lenticular sandstone bodies (Willman 
and others, 1975, p. 161). 

History of name and description in Indiana: 
In his original study of outcropping upper 
Chesterian rocks in Indiana, Malott (1925) 
named a thin sandstone unit the Bristow 
Sandstone. A general equivalence of this unit 
to the Palestine Sandstone of Illinois was soon 
recognized (Malott, 1931, p. 222), and in an 
expanded sense that name came into use, 
replacing the name Bristow (Malott and 
Esarey, 1940; Malott, Esarey, and Bieberman, 
1948). The lithologic character and the nature 
of the boundaries of this larger unit were 
never made clear, however, and in a restudy 
of outcropping upper Chesterian rocks, Gray 
(1978) concluded that a return to Malott's 
original concept and name was advisable for 
surface use. (See article on the Bristow 
Sandstone Member.) The Palestine Sandstone 
is now restricted to subsurface use in Indiana, 
where it applies to a somewhat indefinite unit 
of shale and sandstone that overlies the 
Menard Limestone and is overlain by the 
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Clore Limestone. It is known from Dubois 
and Knox Counties southwestward. Where 
higher Chesterian rocks are missing as a result 
of pre-Pennsylvanian erosion, the Palestine 
Sandstone is disconformably overlain by the 
Mansfield Formation (Morrowan). Reliable 
thickness data are not available. 

For Indiana usage the Palestine Sandstone 
is here assigned to the Buffalo Wallow Group. 

Paoli Limestone, DDC 
Blue River Group, 
Mississippian System 

Type locality, principal reference section, and 
history of nomenclature: The Paoli Limestone 
was named by Elrod (1899, p. 259) for Paoli, 
Orange County, near which are many 
exposures of the formation. A type section 
was not designated, but an excellent exposure 
of the formation is in an abandoned quarry 
north of the now abandoned Monon Railroad 
on the west side of Paoli (SW¼SE¼SE¼ sec. 
35, T. 2 N., R. 1 W.). This may be the 
exposure referred to as the type section by 
Malott and Esarey (1940, p. 5), and it is here 
designated the principal reference section. 

As currently defined, the Paoli comprises 
the rocks between the Ste. Genevieve 
Limestone (below) and the Bethel Formation, 
but the Paoli of Elrod (1899) included the 
rocks above the Lost River Chert Bed, in the 
lower part of the Ste. Genevieve, and below 
the lowest Chesterian sandstone, which at 
that time was incorrectly thought to be what 
is now the Sample Formation. In later use 
(Cumings, 1922, p. 515), the Paoli was 
defined essentially as it is now and was 
considered to be the lowest Chesterian unit. 
The Paoli of Malott (1952, p. 12), however, 
excluded the lower sandy and shaly rocks, 
assigned here to the Popcorn Member of the 
Paoli, that Malott (1945, p. 1180; 1946, p. 
322-323) had correlated with Keyes's (1892, 
p. 296) Aux Vases Sandstone of Missouri. 
Stating that these rocks do not correspond 
either to the classic Aux Vases Sandstone or 
to the Aux Vases Formation of subsurface 
usage in the Illinois Basin, Gray, Jenkins, and 
Weidman (1960, p. 49) rejected the name 
Aux Vases and reassigned these rocks to the 
lower part of the Paoli. 

Description and distribution : Much of the 
exposed Paoli is characterized by four 
principal lithologies, which are here desig
nated as members, in descending order: (1) 
gray to light-gray medium-grained thin- to 
thick-bedded skeletal and oolitic limestone, 
the Downeys Bluff Member; (2) gray or 
greenish-gray calcareous shale and thin discon
tinuous beds of skeletal and micritic lime
stone, the Yankeetown Member; (3) gray to 
greenish-gray skeletal, oolitic, and micritic 
limestone, the Shetlerville Member; and ( 4) 
gray calcareous sandstone, dark shale, and 
impure limestone, which in places grade 
without apparent break into the overlying 
member and which are called the Popcorn 
Member. (See the articles on these members.) 

The Paoli ranges from about 20 to 35 feet 
(6 to 11 m) in thickness throughout most of 
its outcrop (Carr, Leininger, and Golde, 1978, 
p. 18), and it has a maximum subsurface 
thickness of 65 feet (20 m) in Posey County. 
It rests on the Ste. Genevieve Limestone with 
little evidence of more than a minor break in 
sedimentation (Perry and Smith, 1958, p. 
32-33; Gray, Jenkins, and Weidman, 1960, p. 
50), and it is associated with that formation 
in the outcrop belt extending from Crawford 
and Harrison Counties, on the Ohio River, to 
central Owen County, where rocks of the 
West Baden elastic belt (see under "Elwren 
Formation") in places cut out the Paoli 
(Malott, 1952, p. 45-49), and to west-central 
Putnam County, where Pennsylvanian rocks 
disconformably overlap the Paoli. 

Correlation: The Paoli Limestone is correlated 
with the middle and upper parts of the 
Renault Formation of subsurface usage in 
western Indiana (Pinsak, 1957; Gray, Jenkins, 
and Weidman, 1960, table 5) and in the 
Illinois standard section with the ascending 
sequence consisting of the Shetlerville Lime
stone Member of the Renault, the Yankee
town Sandstone, and the Downeys Bluff 
Limestone (Pinsak, 1957, p. 17-18; Swann, 
1963, p. 32-34, 51, 77). It is precisely 
equivalent, therefore, to the Cedar Bluff 
Group of Swann (1963). Shetlerville-equiva
lent rocks extend to the middle shale break, a 
determination borne out by conodont ratios 
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of Cavusgnathus, Gnathodus, and Spatho
gnathodus (Rexroad and Liebe, 1962). 

The Paoli of Indiana contains the crinoid 
Talarocrinus (Malott, 1952, p. 12), and on 
this basis it has been correlated with the lower 
part of presumably post-Platycrinites penicil
lus rocks in the Talarocrinus Range Zone of 
other areas, for example, with a part of the 
Gasper Oolite of Butts (1917, p. 64) in 
Kentucky. (See Cumings, 1922, p. 515, 518; 
Perry and Smith, 1958, p. 30-31; and Swann, 
1963, p. 33, 83). The Paoli correlates with 
rocks within North American foraminiferal 
Zone 16i of Mamet and Skipp (1971) and 
within the Visean Series (approximately Zone 
V3ci) of European usage. The formation is 
within the middle part of the Gnathodus 
bilineatus-Cavusgnathus charactus Assemblage 
Zone of conodonts (Collinson, Rexroad, and 
Thompson, 1971). 

Parker Coal Member, CEW & CHA 
Patoka Formation, 
Pennsylvanian System 

Type locality and use of name: The name 
Parker Coal was used by Fuller and Clapp 
(1904, p. 2) for a coal exposed near Parkers 
Settlement in Posey County, Ind. A discrep
ancy concerning the stratigraphic position of 
the coal exists between Fuller and Clapp's 
text and columnar section, which has created 
some confusion in the literature. This coal is a 
few feet below the Parker Limestone of Fuller 
and Clapp ( Carthage Limestone Member of 
present usage). Wier (1961, 1965; 1973, fig . 
3) assigned this coal member rank in the 
Patoka Formation and designated the type 
locality in the NW¼SE¼ sec. 30, T. 5 S., R. 
11 W., which is near the Posey-Vanderburgh 
county line in Vanderburgh County. 

Description: The Parker Coal Member is a 
bright-banded coal, 0.3 foot to 1.7 feet (0.1 
to 0.5 m) thick, overlain by 1 to 3 feet (0.3 to 
0.9 m) of black shale and underlain by 
underclay. In places it is represented by 
streaks of coal in black shale. The Parker coal 
is thickest in Posey, Vanderburgh, and Gibson 
Counties, where it lies about 190 feet (58 m) 
above the West Franklin Limestone Member 
of the Shelburn Formation. This coal is thin 
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or absent and is not generally recognized in 
western Knox County and western Sullivan 
County. 

Correlation: The Parker coal is correlated 
with the New Haven Coal Member of the 
Modesto Formation in Illinois (Hopkins and 
Simon, 1975, p. 196) and the No. 18 Coal of 
the Sturgis Formation in northwestern Ken
tucky (Johnson and Norris, 1976; Kehn, 
1973, p. Bl9). 

Patoka Formation, CEW & CHA 
McLeansboro Group, 
Pennsylvanian System 

Type locality and use of name: The name 
Patoka Formation was first used in a 
stratigraphic column by Wier and Gray 
(1961) . The type locality (Wier, 1961, 1965) 
includes numerous exposures of parts of the 
formation along the tributaries of the Patoka 
River near Patoka in Gibson County. Other 
good exposures are along the tributaries of 
White River near Hazelton. 

Rocks now recognized as belonging to the 
Patoka Formation were called the Merom 
Group in southern Indiana by Logan (1932) 
and were included in part of the Shelburn 
Group of Cumings (1922). 

Description: The Patoka Formation is a 
southward-thickening unit of shale, sand
stone, clay, limestone, and coal. The forma
tion consists of all rocks above the West 
Franklin Limestone Member of the Shelburn 
Formation and below the Carthage Limestone 
Member of the Bond Formation. It comprises 
in ascending order the Ditney Coal, Vigo 
Limestone, Dicksburg Hills Sandstone, Raben 
Branch Coal, and Parker Coal Members and 
includes unnamed beds of shale, clay, and 
sandstone. Shale and sandstone make up more 
than 85 percent of the formation. The 
formation ranges in thickness from 100 feet 
(30 m) in northern Sullivan County to 310 
feet (94 m) in southwestern Posey County. 

Correlation : The Patoka is correlative with 
the upper part of the Modesto Formation of 
Illinois and the middle part of the Sturgis 
Formation of Kentucky. 
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Pecatonica Formation, JBD & JBP 
Black River Group, 
Ordovician System 

Type area and use of name in Illinois : The 
Pecatonica Formation (Hershey, 1894, p. 
17 5; 1897) was named for exposures along 
the Pecatonica River in southern Wisconsin 
and was classified in Illinois as the lowest 
formation of the Platteville Group. There it is 
overlain by the Plattin Subgroup of the 
Platteville Group (Templeton and Willman, 
1963). 

Description : The Pecatonica Formation as 
traced in Indiana from Illinois (Droste, 
Abdulkareem, and Patton, 1982) is the lower 
formation of the Black River Group and 
except for faulted blocks in the quarried 
Kentland structure (Gutschick, 1983) is 
known only in the subsurface in Indiana. The 
Pecatonica overlies the Ancell Group with 
minor erosional discontinuity generally and 
the Knox Supergroup with major unconform
ity where the Ancell rocks are missing because 
of nondeposition. 

In northwestern Indiana medium- to 
dark-grayish-brown dolomite dominates the 
formation. Elsewhere in Indiana grayish
brown to dark-brownish-gray lithographic 
limestone and fine-grained burrow-mottled 
limestones and dolomites compose the Peca
tonica Formation. Throughout most of 
Indiana a zone a few feet thick of dark 
argillaceous limestone or silty calcareous shale 
is near the base of the Pecatonica, and in 
northwestern Indiana this zone also contains 
thin sandy carbonate beds of dolomite 
showing fine- to medium-grained sand grains 
surrounded by dolomite. 

The Pecatonica thickens from 30 feet (9 m) 
in northwestern Indiana to 130 feet ( 40 m) in 
southwestern Indiana. 

Correlation : The Pecatonica Formation in 
Indiana is correlated with the Pecatonica 
Formation of Illinois and Kentucky and 
becomes parts of the Black River Group in 
Michigan and of the Black River Limestone in 
Ohio (Droste and Shaver, 1983; Shaver and 
others, 1985). 

Pendleton Sandstone Bed, JBD & RHS 
Vernon Fork Member, 
Devonian System 

Type section and history of name: The 
Pendleton Sandstone was named by Cox 
(1869, p. 7) for Pendleton, Madison County, 
Ind., where a friable white sandstone, as much 
as 15 feet ( 4.6 m) thick, was exposed at the 
falls of Fall Creek in sec. 16, T. 18 N., R. 7 E. 
Damming of the creek and mining the sand 
apparently have obscured the exposure. 
According to Orr and Pierce (1973, p. 
326-329), a type section was not originally 
designated, and in their later designation of a 
type section ( center S½SW¼ sec. 16, T. 18 N ., 
R. 7 E., at the falls of Fall Creek in Fall Park, 
north edge of Pendleton) 7 .6 feet (2.3 m) of 
the Pendleton Sandstone was described as 
lying conformably below the Jeffersonville 
Limestone (Devonian) and disconformably 
above the Wabash Formation (Silurian). The 
term, at formation rank, had sporadic use in 
many Indiana reports before the time of Orr 
and Pierce, who also assigned formation rank, 
and in 1975 it was assigned the rank of bed in 
the Vernon Fork Member of the Jeffersonville 
Limestone (Droste and Shaver, 1975a, p. 
405-406). 

Description: At the type section the Pendle
ton Sandstone Bed consists of white and 
varicolored fine-grained well-sorted calcareous 
sandstone that is fairly pure but that is partly 
ferruginous, laminated, and fossiliferous (Orr 
and Pierce, 1973, p. 328-329). Early reports 
refer to a conglomerate in its upper part, but 
Orr and Pierce suspected that these reports 
actually referred to blocks of concrete. 

Although Devonian sand is very common, 
such concentrations of sand as in the 
Pendleton are rare at the bottom of or within 
Middle Devonian rocks in central Indiana; the 
Pendleton concentration grades both vertical
ly and laterally into pale-colored fine-grained 
to micritic sandy to sparsely sandy and 
sand-free dolomites. Pendleton recognition 
becomes, therefore, very much a subjective 
matter, and its distribution should be 
considered as spotty at best and in thicknesses 
less than that of the type section. 
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At its type section the Pendleton discon
formably overlies Silurian rocks (Cox, 1869) 
that were identified as the Mississinewa Shale 
Member (lower part of the Wabash Forma
tion) by Burger and Patton (1970, p. 129) 
and simply as the Wabash by Orr and Pierce 
(1973), who identified reworked Silurian 
conodonts of Ludlovian age in the Pendleton. 
The Pendleton type section, however, is very 
near the northern limit of distribution of the 
Geneva Dolomite Member ( Jeffersonville 
Limestone) (Becker, 1974, fig. 14), and 
Droste and Shaver (1975a, fig. 4) considered 
the Pendleton southward from its type 
section to be stratigraphically above the 
Geneva, that is, to be one and the same with 
sandy basal Vernon Fork rocks where these 
rocks are high in sand content. The lower 
Pendleton contact is a conformable one, 
therefore, wherever this bed occurs in central 
Indiana south of Madison County. The 
Pendleton is overlain conformably by fine
grained Vernon Fork dolomites that are 
unnamed at bed rank. A part of these 
observations are contrary to the opinions of 
Orr and Pierce (1973, p. 329), who 
recommended that the Pendleton be so 
identified wherever arenaceous carbonate 
rocks appear at the base of Middle Devonian 
rocks, whether the base be identified as the 
Geneva Dolomite Member or the Jefferson
ville proper. 

The discussion above suggests questionable 
status for the Pendleton. Considering its 
type-section relations and the position as
signed by Orr and Pierce (1973) and Droste 
and Shaver (1975a), it is both within the 
Jeffersonville and at its base. Because the 
Geneva is considered to be facies of other 
lower Jeffersonville rocks, including the 
Vernon Fork in part, the Pendleton, as 
defined most lately, may be diachronous at 
best, if not also totally separated within itself 
in more than one stratigraphic position. To 
assure consistency, short of new definition, 
the Pendleton should be considered as 
restricted to areas south and west of the 
Kankakee and Cincinnati Arches, that is, 
primarily to the area of Geneva distribution. 
Otherwise, confusion with sands as old as 
earliest Middle Devonian or late Early 
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Devonian in the Illinois and Michigan Basins 
would result (for example, with the Dutch 
Creek Sandstone Member and with the 
Sylvania Sandstone equivalent, which has 
been identified only tentatively in far 
northern Indiana). 

Correlation: Although some reports (for 
example, Hall, 1879a, p. 60, and Ells, 1958, 
p. 16), partly on the basis of faunal evidence, 
correlated the Pendleton with Lower Devo
nian rocks of New York (Schoharie Grit) and 
Michigan (Garden Island Formation), some 
other reports have not. For example, Sutton 
(1944) correlated the Pendleton with basal 
Jeffersonville and Geneva rocks, that is, with 
what is called elsewhere in this compendium 
the Dutch Creek Sandstone Member; Orr and 
Pierce (1973) agreed; Fagerstrom (1971, p. 
69) doubted that the Pendleton fauna 
permitted precise correlation; and as already 
noted Droste and Shaver assigned the 
Pendleton a position mostly within the 
Jeffersonville and above the Geneva (middle 
Eifelian). 

Because sand is so common within or at the 
base of several Middle Devonian rock units, 
whether or not these units are basalmost in 
the local Devonian section, many of the older 
reports of Pendleton and Pendleton-correla
tive rocks must be individually appraised. 

Perth Limestone Member, HCH 
Staunton Formation, 
Pennsylvanian System 

Type section and use of name: The Perth 
Limestone Member was named by Hutchison 
(1960, p. 19-21) for exposures in the 
abandoned surface mine in the SW¼NE¼ sec. 
3, T. 13 N., R. 7 W., near Perth, Clay County, 
Ind. Here and in adjacent counties this 
limestone had earlier been known as the 
Minshall Limestone. The name Minshall had 
also been mistakenly applied to other 
limestones and coals. The Perth lies 0.2 foot 
to 15 feet (0.06 to 4.6 m) above the Minshall 
Coal Member. 

Description: At the type locality the lime
stone is gray, hard, argillaceous, and fossilifer
ous. It weathers brown and contains a 
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2-foot-thick (0.6-m) medial band of blue 
chert that is hard, fossiliferous, and vuggy. 
The limestone is not continuously present and 
varies considerably in character and ranges 
from 0.5 foot to 19 feet (0.2 to 5.8 m) in 
thickness. Where absent, its position is 
occupied by gray shale that is soft, calcareous 
in places, and fossiliferous or by gray to 
brown sandstone that is fine to medium 
grained and is calcareous in places. 

Correlation: The Perth or a limestone of 
similar stratigraphic position has been recog
nized from central Warren County southward 
to the Ohio River. In southern Indiana the 
Perth seems to correspond closely to the 
limestone above the Buffaloville Coal Mem
ber, and drilling records indicate that a 
limestone of similar or identical position is 
present in the subsurface of most of the 
counties of southwestern Indiana. 

Understanding of Perth correlation is 
complicated by the substitution of this name 
for the ambiguously used term Minshall, and 
in the guise of the older name, the Perth has 
been correlated as low as the Lead Creek 
Limestone Member and as high as the Curlew 
Limestone Member of western Kentucky. The 
Perth ( old Minshall in part) lies below the 
lowest position of the fusulinid Wedekindel
lina, which is found in what at times has been 
called the Minshall Limestone (Thompson and 
Shaver, 1964, p. 21; Shaver and Smith, 1974, 
p. 12, 17). The Perth of this report, however, 
and the limestone above the Buffaloville Coal 
Member mark the lowest known Indiana 
position of the ostracod fauna characterized 
by Amphissites centronotus and A. girtyi, and 
it is a limestone close above the highest 
known Profusulinella and ostracods of the 
Amphissites rot hi fauna. Collectively, the 
Perth microfauna is generally similar to that 
in the Seville Limestone Member of western 
Illinois, the Lower Mercer Limestone of Ohio, 
and the Curlew Limestone Member of western 
Kentucky. But a Kentucky limestone that is 
also a possible correlative is the limestone, 
possibly lower than the Curlew, containing 
Fusulinella and associated with what has been 
called the Lewisport Coal that was mined near 
Lewisport, Daviess County, Ky. On the basis 

of this microfauna the Perth has been assigned 
to the Desmoinesian Series (Shaver and 
Smith, 1974; Shaver, 1984). 

Petersburg Formation, AMB, CEW & DLE 
Carbondale Group, 
Pennsylvanian System 

Type area, reference section, and use of 
name: The name Petersburg, taken from 
Petersburg, Pike County, Ind., by Fuller and 
Ashley (1902, p. 2), was used for a coal in 
that area as well as for a formation consisting 
of the rocks between the bases of their 
Petersburg and Millersburg Coals. This name 
was extended by Cumings (1922, p. 529) to 
include "the interval from the disconformity 
over Coal IV to the disconformity over Coal 
VII," but the formation was restricted by 
Wier (1950, 1952, 1961, and 1965), so that 
the Petersburg now consists only of the rocks 
between the top of the Survant Coal Mem Member
of the Linton Formation and the top of the 
Springfield Coal Member of the Petersburg 
Formation. In some places in the Warrick 
County area where the Folsomville Member is 
present but the upper split of the Springfield 
coal is absent, the Folsomville marks the top 
of the Petersburg (Eggert, 1982). A reference 
section for this formation is part of the core 
from Indiana Geological Survey drill hole 81 
that was drilled 4 miles (6.5 km) northeast of 
Petersburg in the NE¼NE¼NE¼ sec. 7, T. 1 
N.,R.7W. 

Description: Four named members of the 
Petersburg, the Houchin Creek Coal, Stendal 
Limestone, Folsomville, and Springfield Coal 
Members, and unnamed beds of shale, 
siltstone, sandstone, and underclay make up 
the Petersburg Formation. Although the 
thickness of the Petersburg has been reported 
to range from 70 to 190 feet (21 to 58 m) 
(Wier, 1965), the interval between the 
Springfield and Houchin Creek coals ranges 
from less than 40 feet (12 m) to more than 
120 feet (37 m) in thickness and consists of 
prodelta shales, coarsening-upward bay-fill 
sequences of shale and fine-grained sandstone, 
and fining-upward fluvial sandstone (Eggert, 
1983 and 1984; Eggert and Adams, 1985). 
Thin rock intervals between the Springfield 
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and Houchin Creek coals tend to parallel 
channels contemporaneous with the Spring
field coal and tend to underlie thick 
Springfield coal. 

Correlation: The Petersburg Formation is 
correlative with the middle part of the 
Carbondale Formation of Illinois and Ken
tucky. 

Pinnick Coal Member, HCH 
Mansfield Formation, 
Pennsylvanian System 

Type section and use of name: The term 
Pinnick Coal was first used by Franklin 
(1939, p. 9-10) for the coalbed exposed in a 
small mine opening west of Thomas Pinnick's 
house in the SE¼SW¼ sec. 32, T. 2 N., R. 2 
W., Orange County, Ind. The coal was given 
the rank of member in the Mansfield 
Formation by Gray, Jenkins, and Weidman 
(1960, p. 26). 

Description: The Pinnick Coal Member at the 
above mine was described by Franklin as 
shiny, blocky, and 2.1 feet (0.6 m) thick. 
Generally this coalbed is less than 1 foot (0.3 
m) thick and is difficult to trace. The roof of 
the coal is carbonaceous shale or massive 
medium-grained ferruginous sandstone. The 
floor is underclay. The Pinnick coal lies 
immediately above the so-called Hindostan 
Whetstone Beds, and in the area where it is 
thickest, it is some 50 to 185 feet (15 to 56 
m) above the base of the Mansfield Formation 
(Gray, Jenkins, and Weidman, 1960, p. 24; 
Hutchison, 1964, 1967, and 1971a). 

Correlation : The Pinnick has been mapped in 
northwestern Orange County (Gray, Jenkins, 
and Weidman, 1960, pl. 1), Dubois County 
(Hutchison, 1964), and Martin County 
(Hutchison, 1967). Correlations with other 
named coalbeds in the Mansfield Formation 
to the north and the south of this area have 
not been established. 

Pirtle Coal Member, CEW & CHA 
Shelburn Formation, 
Pennsylvanian System 

Type section : The Pirtle Coal Member of the 
Shelburn Formation was named by Wier 
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(1961, 1965) for exposures of Ashley's 
(1899) Coal Vila near the Pirtle Cemetery in 
secs. 15 and 27, T. 8 N., R. 8 W., Sullivan 
County, Ind. The type section is in the 
SE¼SE¼SW¼ sec. 15, T. 7 N., R. 8 W. 

Description: The Pirtle Coal Member is 
thickest in Sullivan County and in northern 
Knox County, where the coal is bright banded 
and shaly in places. It averages 1 to 1. 5 feet 
(0.3 to 0.5 m) in thickness and lies more than 
60 feet (18 m) above the Danville Coal 
Member of the Dugger Formation. The Pirtle 
coal is very thin in Vigo and Vermillion 
Counties or is absent. It is seen in few places 
in outcrop in Gibson and Posey Counties but 
may not be recognized on many geophysical 
logs because of its thinness. 

Plattin Formation, JBD & JBP 
Black River Group, 
Ordovician System 

Type locality and history of name: According 
to reviews by Templeton and Willman (1963) 
and Buckley and Buehler (1904, p. 111), the 
name Plattin was originally proposed, but not 
published, by E. 0. Ulrich for exposures along 
Plattin Creek, Jefferson County, Mo. After 
long use of the term Plattin Limestone or 
Formation in the upper Mississippi Valley 
area, the rocks of this unit were reclassified as 
a subgroup in the Platteville Group of Illinois 
(Templeton and Willman, 1963, p. 78). In 
Illinois they were underlain by the Pecatonica 
Formation of the Platteville Group. From 
Illinois the Plattin Subgroup was traced 
without subdivision into the Indiana subsur
face by Droste, Abdulkareem, and Patton 
(1982). In Indiana the Plattin overlies the 
Pecatonica Formation and with the Pecatoni
ca makes up the Black River Group. 

Description: In gross aspect the Plattin is 
made up of the lithographic limestone that 
characteristically is associated with Black 
River rocks in many places in the eastern 
United States; dolomite is an abundant 
component of the Plattin only in northwest
ern Indiana and northeastern Illinois. The 
Plattin ranges in thickness from less than 100 
feet (30 m) in northwestern Indiana to more 
than 400 feet (120 m) in southwestern 
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Indiana. Except for faulted blocks of the 
Plattin in the Kentland structure, Newton 
County, Ind., the Plattin is known only in the 
subsurface of Indiana (Gutschick, 1983). 

The Plattin Formation is overlain with 
minor unconformity by the more coarsely 
bioclastic rock of the Trenton Limestone 
except for places in southern Indiana where 
rocks of the Kope Formation (Maquoketa 
Group) or of the Lexington Limestone lie 
above. 

Correlation: The Plattin Formation in Indiana 
is correlated with the Plattin Subgroup of 
Illinois, the Plattin Formation of western 
Kentucky and the upper part of the High 
Bridge Group elsewhere in Kentucky, and the 
upper parts of the Black River Group of 
Michigan and of the Black River Limestone of 
Ohio. Some named subdivisions of these units 
in adjacent states are recognized in some wells 
in Indiana. For example, marker bed I of 
Stith (1979) in the Black River Limestone of 
Ohio is recognized in many wells in Indiana. 
These same rocks in Indiana correspond 
essentially to the uppermost member (Briton 
Member) of the Mifflin Formation, Plattin 
Subgroup, of northern Illinois. The Brickeys 
Member of the Mifflin Formation of Illinois 
has a characteristic lithology that can be 
identified in wells in Indiana in the lower part 
of the Plattin Formation. K-bentonite depos
its called the Mud Cave and Pencil Cave 
Bentonite Beds in Kentucky and several 
K-bentonite units noted by Stith (1979) in 
Ohio are recognized in some wells in Indiana. 

Pleasant Mills Formation, JBD & RHS 
Salina Group, 
Silurian System 

Type section and use of name: The Pleasant 
Mills Formation was named by Droste and 
Shaver (1982, p. 11 and 17) for exposures of 
dolomitic rocks in the Meshberger Bros. Stone 
Corp. quarry 3 miles ( 4.8 km) south of 
Pleasant Mills, Adams County, Ind. (center 
sec. 4, T. 26 N., R. 15 E.). Two reference 
sections were designated, one in the nearby 
Linn Grove Quarry and the other consisting 
of subsurface rocks penetrated by Indiana 
Geological Survey drill hole 72 in the 

abandoned Markland Avenue Quarry in 
Kokomo, Howard County, Ind. (See details in 
Droste and Shaver, 1982, p. 17 and 21.) 

When this new classificatory unit was 
created, the terms Waldron Formation and 
Louisville Limestone, in northern Indiana use 
for 20 years, were dropped, which has proved 
to be an unsatisfactory arrangement. As 
stated in the Louisville and Waldron articles, 
however, these terms are here reintroduced, 
with member status in the Pleasant Mills 
Formation, for northern Indiana use. At the 
same time (1982, Droste and Shaver), the 
preexisting Limberlost Dolomite was reduced 
to member status and assigned as the lowest 
part of the Pleasant Mills. Also, this sequence 
of rocks was assigned for the first time to the 
then-redefined (for Indiana use) Salina Group. 
The Pleasant Mills now consists in ascending 
order of three members: the Limberlost 
Dolomite Member, the Waldron Member, and 
the Louisville Member. Further, the rocks 
recognized as the Louisville include the New 
Corydon Limestone type section of Cumings 
and Shrock (1928a, p. 116) as shown by 
Droste and Shaver (1976, p. 19). (The New 
Corydon type section was incorrectly given 
by Shaver, 1970, p. 151, as being within the 
Salamonie Dolomite.) 

Description: The Pleasant Mills Formation 
consists of several subtly different but mostly 
rather pure carbonate facies, including domi
nantly in its type area tan to brown micritic 
to fine-grained and sugary dolomite that on 
outcrop appears thin to rather massively 
bedded but that is also color banded and 
faintly laminated. Oolites are common to very 
abundant (in the form of oolite shoals?) in 
the lower, Limberlost part of the formation 
throughout much of the greater type 
(outcrop) area. Approximately in the middle 
part of the formation is found 1 foot to as 
much as 30 feet (0.3 to 9.2 m) of gray to 
dark-gray fine-grained argillaceous to shaly 
thin-bedded dolomite, which between 1961 
(Shaver and others) and 1982 had been called 
the Waldron Shale (Formation). (See the 
Waldron article for further details of this 
lithology, which is restricted to the area from 
the Fort Wayne Bank as shown by Droste and 
Shaver, 1982, fig. 5, southward.) 
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The Pleasant Mills has a reef facies that 
grades from fully mature reef rock, satisfying 
most genetic requirements for reefs, to what 
may be called incipient reef rock. The lower 
part of the barrierlike feature called the Fort 
Wayne Bank (Droste and Shaver, 1982, fig. 6) 
illustrates this range, as in far northwestern 
Indiana whitish granular vuggy pure dolomite 
dominates the Pleasant Mills interval, whereas 
southwestward in the Allen County area 
brown micritic to fine-grained dolomite, 
reminiscent of typical A-unit carbonate rocks 
of the basinal Salina Group, are fairly laden 
with laminar stromatoporoids to bring about 
a near doubling of thickness of the upper, 
Louisville-equivalent part of the Pleasant 
Mills. 

Very small to modest-sized discrete reefs 
are also known in the Pleasant Mills, but in 
particularly the eastern part of northern 
Indiana and generally south of the Fort 
Wayne Bank, both the lower and upper parts 
of the Pleasant Mills are intervals of reef 
abortions, whereas the middle part, the 
Waldron Member, is an interval of reef 
generation (Droste and Shaver, 1976; Shaver 
and others, 1978; Griest and Shaver, 1982; 
Shaver and Sunderman, 1983). 

North of the Fort Wayne Bank, where the 
formation becomes decidedly thicker, the reef 
facies is mostly absent, and two types of 
dolomite dominate, commonly in vertically 
alternating units a few feet to tens of feet 
thick: dark-brown micritic to fine-grained, 
partly laminated dolomites and lighter col
ored granular vuggy dolomites. Chert is 
present in some places, particularly in the 
lighter colored rocks of a couple in a cyclic 
sequence. 

The Pleasant Mills is defined to extend 
throughout much of northern Indiana except 
southeastward of its eroded edge and except 
for parts or the whole of several far western 
counties. Its southern (noneroded) and 
western limit is defined to coincide with the 
farthest south and southwestward extent of 
the wedge edge of the lower, Limberlost 
member (Droste and Shaver, 1982, figs. 5-7). 
The middle and upper rock strata of the 
Pleasant Mills, however, extend beyond this 
limit and there are classified as the Waldron 
Shale (Formation) and the Louisville Lime-
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stone. The Pleasant Mills, therefore, has a 
vertical cutoff relationship along this limit. 

The formation is zero thick where eroded, 
less than 50 feet (15 m) thick in places along 
the vertical cutoff, and more than 300 feet 
(92 m) thick in the northeast corner of the 
state. Both contacts, lower and upper, appear 
to be conformable nearly everywhere; wholly 
transitional to interbedded lithologies are 
general. The upper transitional zone, with the 
Mississinewa Shale Member of the Wabash 
Formation, is particularly noteworthy and 
commonly spans 30 feet (9 m) of strata. The 
upper contact, therefore, is often picked at 
different levels but is here considered to be at 
the base of the transitional interval in accord 
with the recommendation of Rexroad, No
land, and Pollock (1978, p. 2). 

Correlation: In the pentamerid brachiopod 
lineage, species of the genus Rhipidium 
represent the upper, Louisville-equivalent 
Pleasant Mills, whereas the uppermost part of 
the range of Pentamerus oblongus represents 
the lower, Limberlost part of the formation. 
Limited conodont studies of Pleasant Mills 
and partly equivalent Louisville rocks in 
Indiana have not yet provided wholly 
definitive ages. Occurrences include, however, 
Kockelella variabilis in several places and 
Spathognathodus snajdri from either high in 
the Pleasant Mills or just above in subsurface 
rocks north of the Fort Wayne Bank. (See 
Rexroad, Noland, and Pollock, 1978, p. 3, 
and Shaver and others, 1971, p. 54.) All these 
indicators are compatible with a Pleasant Mills 
age ranging from middle Wenlockian into 
early Ludlovian (middle and upper Niagaran). 

The Pleasant Mills lithology can be traced 
physically and by means of interval stratig
raphy widely in the Great Lakes area, as is 
explained for particularly lower Pleasant Mills 
rocks in the article on the Limberlost 
member. In both the Michigan and Appala
chian Basins, rocks of the A unit of the Salina 
Group correspond generally to the Pleasant 
Mills, which interval in the marginal parts of 
those basins within or nearest Indiana directly 
underlies the C shale unit of the Salina 
without an intervening B salt (Salina). In 
those classifications that recognize B carbon
ate rocks, such rocks may or may not 
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correlate with upper Pleasant Mills rocks. 
Definitive data are lacking. In these marginal
basin areas, units corresponding generally to 
the Pleasant Mills include: western Ohio, 
Greenfield and Tymochtee Dolomites and the 
upper part of the Lockport Group where this 
formation has been extended stratigraphically 
upward because of a westward facies change; 
southern Michigan, the A unit (as already 
noted) and possibly the B unit (both Salina) 
and including the Ruff Formation of Budros 
and Briggs (1977, p. 55-56); eastern Wiscon
sin, sections ranging from the upper part of 
the Cordell Member (Manistique Formation) 
into the lower part of the Racine Dolomite 
and including the so-called Lannon, or 
building-stone, beds; northeastern Illinois, the 
Sugar Run Formation and the lower part of 
the Racine Formation; and Illinois Basin, the 
upper part of the St. Clair Limestone. 

In western New York and western Ontario, 
including the Bruce Peninsula, generally 
corresponding rocks range variably from 
within the Lockport Group (Eramosa Dolo
mite) through all or parts of the Guelph and 
Oak Orchard Dolomites. 

In these regional relations, one or both 
contacts of the correlative interval are likely 
time transgressive, as has been proposed 
especially for the lower contact. 

(See Limberlost, Waldron, and Louisville 
articles; see also Droste and Shaver, 1977, and 
Shaver and others, 1985.) 

Point Pleasant Member, BDK 
Lexington Limestone, 
Ordovician System 

Type locality and use of name: The name 
Point Pleasant Beds was originally given by 
Orton (1873) to 50 feet (15 m) of blue 
limestone interbedded with shale along the 
Ohio River at Cincinnati. The base of these 
beds is not exposed, but they were considered 
by Orton to be the lowermost unit of the 
Cincinnati Group. These rocks were traced 
into north-central Kentucky by Foerste 
(1906). The unit has had a complex history in 
terms of its varying rank assignment, but in 
Kentucky along the Ohio River across from 
Cincinnati and Switzerland County in Indi
ana, it is considered as the Point Pleasant 
Tongue of the Clays Ferry Formation 

(Swadley and others, 1975). Closely corre
sponding rocks in Indiana, of which only 
about 50 feet (17 .5 m) are exposed at Patriot 
in Switzerland County, were included in the 
Lexington Limestone by Gray, Brown, and 
Lineback (1966). These and similar rocks in 
the immediate subsurface area of eastern 
Switzerland County are here named the Point 
Pleasant Member of the Lexington Limestone. 
In Indiana the designated reference section is 
the pertinent rocks cored from the bedrock 
surface downward in Indiana Geological 
Survey drill hole (SDH) 133 on the Robbins 
farm in sec. 1, T. 2 N., R. 1 W., in Switzerland 
County. About 90 feet (27 m) of Point 
Pleasant rocks were penetrated. The exact 
thickness is unknown because an upper 
weathered zone of a few feet was not cored. 

Description, distribution, and correlation: 
The Point Pleasant Member of the Lexington 
Limestone is the upper of two named 
subdivisions of the Lexington in Indiana. (See 
the article on the Curdsville Member.) The 
Point Pleasant is medium-gray fossiliferous 
limestone that contains thin (1.5 feet or 0.5 
m, average thickness) interbeds of calcareous 
shale. In SDH 133 the ratio of limestone to 
shale is about 2 to 1. This unit is present in 
Indiana only in eastern Switzerland County, 
where it ranges from zero to 90 feet (27 m) in 
thickness. To the north in Dearborn County 
and to the west in western Switzerland 
County, the Point Pleasant is replaced 
through what is believed to be a facies change 
into an unnamed limestone unit of the 
Lexington that is a clean fossiliferous 
limestone of a thickness about equal to that 
of the Point Pleasant. The Point Pleasant 
Member bears lithologic affinity both to other 
Lexington rocks, which in part underlie and 
in part are laterally equivalent to the Point 
Pleasant, and to the overlying Kope Forma
tion of the Maquoketa Group. The Point 
Pleasant correlates with part of the Kope 
Formation in Indiana and, as noted above, 
with rocks designated by the same name in 
Kentucky, which are there assigned to the 
Clays Ferry Formation rather than to the 
Lexington Limestone. The Point Pleasant also 
correlates with the formation of the same 
name in southwestern Ohio. 
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Popcorn Member, DDC & HHG 
Paoli Limestone, 
Mississippian System 

Type section and history of name: The 
Popcorn Sandstone Bed was named by Swann 
(1963, p. 32-33) for 7 feet (2.1 m) of 
fine-grained calcareous sandstone at the base 
of the Paoli Limestone in Malott's (1952, p. 
80) Popcorn Spring section in the SE¼SE¼ 
SW¼ sec. 5, T. 6 N., R. 2 W., Lawrence 
County. Malott described this as "Aux Vases 
sandstone" and also described as Aux Vases 
4.5 feet (1.4 m) of calcareous green unctuous 
shale exposed along a bluff near the junction 
of Popcorn Creek and Indian Creek 
(SW¼NW¼SE¼ sec. 18, T. 6 N., R. 2 W.), less 
than 2 miles ( 3.2 km) west of the Popcorn 
Spring section (Malott, 1952, p. 81). 

When this partly elastic unit at the base of 
the Paoli Limestone was first recognized as an 
important and widely traceable unit on the 
Indiana outcrop, it was tentatively correlated 
with the Aux Vases Sandstone of Missouri 
and Illinois (Malott and Esarey, 1940, 
unnumbered plate). Later the unit was more 
fully described, and the correlation was more 
positively asserted (Malott, 1946, p. 325; 
Malott, Esarey, and Bieberman, 1948; Malott, 
1952). On the basis of subsurface studies, 
however, Swann and Atherton (1948) and 
Pinsak (1957) indicated that the Aux Vases of 
Malott properly correlates with the base of 
the Shetlerville Limestone Member of Illinois 
rather than with the somewhat older Aux 
Vases Sandstone. Gray, Jenkins, and Weidman 
(1960, p. 49-50), therefore, abandoned the 
name Aux Vases for surface usage in Indiana 
and considered this unit as a part of the Paoli 
Limestone. Adoption here of the term 
Popcorn Member provides an appropriate and 
useful name for this unit, which marks the 
base of the Chesterian Series in Indiana. 

Description: Along the outcrop in Indiana the 
Popcorn Member is a few inches to 13 feet 
(0.1 to 4.0 m) thick, but it generally ranges 
from 1 to 3 feet (0.3 to 0.9 m) in thickness. 
In some places the Popcorn is entirely 
calcareous sandstone, and in others it is 
entirely calcareous green shale, but in most 
places along the outcrop mixed lithologies 
prevail. Argillaceous and arenaceous lime-
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stones are probably the dominant lithologies, 
but in places they are interbedded with green 
calcareous shale or fine-grained calcareous 
sandstone. A variety of limestone textures is 
common, including detrital, micritic, and 
oolitic; in places silty dolomite and dolomitic 
limestone are present. Bedding varies from 
nearly horizontal parallel orientation where 
the finer grained shale and siltstone are 
dominant to crossbedding in coarser grained 
quartzose sandstone and impure carbonate 
sandstone. The Popcorn is similar to other 
impure carbonate units in the Paoli and the 
Ste. Genevieve, which may make identifica
tion difficult, but it can be distinguished from 
the shale and sandstone of the Bethel 
Formation, which are not calcareous. 

The Popcorn Member underlies the Shetler
ville Member of the Paoli Limestone and 
overlies the Ste. Genevieve Limestone. Al
though it is missing from a few places, the 
Popcorn Member is widespread in the outcrop 
area of the Paoli Limestone from Crawford 
and Harrison Counties on the Ohio River 
northward to Putnam County, where it is 
disconformably truncated by the Mansfield 
Formation (Pennsylvanian). It is clearly 
recognizable in cores near the outcrop, but 
deeper in the subsurface it is less certainly 
known. According to some opinion, it is 
within the so-called "lower Renault" of 
common subsurface usage and is difficult to 
recognize because it is thin (Pinsak, 1957; 
Swann, 1963). 

Correlation: Although the Popcorn Member 
marks the base of the Chesterian Series in 
Indiana, it is not widely recognized elsewhere 
in the Illinois Basin. According to Swann 
(1963), correlative rocks are found in the 
basal part of the Shetlerville Limestone 
Member of the standard Chesterian section. 

Potosi Dolomite, JBD & JBP 
Knox Supergroup, 
Cambrian System 

Type locality and use of name: The Potosi 
Dolomite was named for cherty carbonate 
rocks exposed at Potosi, Washington County, 
Mo. (Winslow, 1894, p. 331, 351, 355). This 
unit was traced from the type locality, 
through the subsurface, and to its exposures 
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in northern Illinois, where it has been called 
the Trempealeau Formation (Workman and 
Bell, 1948) and the Potosi Dolomite (Busch
bach, 1964) and where it overlies the 
Franconia Formation and underlies the 
Eminence Formation. From this Illinois 
understanding, use of the name was extended 
to Indiana by Droste and Patton (1985), but 
in modified concept. Rocks equivalent to the 
Eminence of Illinois are included in the Potosi 
of Indiana because the Eminence of Illinois 
becomes much less sandy eastward and gives 
way to predominantly dolomitic rocks that 
are hardly distinguishable in Indiana from the 
main body of Potosi rocks. 

Description: The Potosi Dolomite consists of 
fine- to medium-grained dolomite and a few 
thin interbeds of shale or siltstone and 
sporadic quartz sand grains that are most 
common in northern Indiana. In color it 
grades downward from light shades of gray 
and brown to medium and dark shades of 
gray and brown. Glauconite is sporadic in 
many places and is typical in the upper and 
lower beds of the Potosi in northern Indiana. 
Chert is not nearly so abundant in the Potosi 
as it is in rocks of the Prairie du Chien Group. 
Small cavities lined with drusy quartz are 
characteristic of the Potosi, but similar 
cavities are less common in some zones in 
Prairie du Chien rocks above the Potosi. 

In Indiana the Potosi Dolomite is present 
throughout the subsurface. It ranges in the 
subsurface from less than 20 feet (6 m) in 
northwestern Indiana, where it overlies the 
Franconia Formation, to more than 2,000 
feet (610 m) in southwestern Indiana, as 
judged from data from deep wells in 
Kentucky and Illinois. The southward in
crease in thickness results in part from 
downstepping of the Potosi through the 
whole of the Franconia, Ironton, and 
Galesville stratigraphic interval to where the 
Potosi lies on the Eau Claire Formation in 
southwestern Indiana. (See also the discussion 
under "Munising Group.") 

In northwestern Indiana the Potosi lies 
conformably on the Franconia Formation. 
Elsewhere the Potosi lies conformably on the 
Davis Formation or on the Eau Claire 

Formation. The top of the Potosi is generally 
conformable with the overlying Oneota 
Dolomite except in northwesternmost Indiana 
where the St. Peter Sandstone lies unconform
ably above the Potosi. 

Correlation: Traditionally, the Potosi Dolo
mite has been considered as the youngest 
rocks in the Cambrian System (Trempealeau
an Stage). The Potosi of Indiana correlates 
with the Trempealeau Group (Formation) of 
Wisconsin and Michigan; a lower part of the 
undifferentiated Knox Dolomite and an upper 
part of the Eau Claire Formation as 
recognized by Janssens (1973) in Ohio; the 
Elvins Formation and the Copper Ridge, 
Potosi, and Eminence Dolomites of Ken
tucky; and the Derby-Doe Run Member of 
the Franconia Formation, the Potosi Dolo
mite, and the Eminence Formation of Illinois. 
(See Droste and Shaver, 1983, and Shaver and 
others, 1985.) 

Potsdam Supergroup, JBD & JBP 
St. Croixan Series, 
Cambrian System 

Type locality and use of name: The Potsdam 
Sandstone was named by Emmons in 1838 (p. 
214-217, 230) for Potsdam, St. Lawrence 
County, N.Y. It was then considered to 
consist of sandstones lying above primary 
(Precambrian) rocks. The name Potsdam has 
since been applied widely, at least in the 
correlative sense, to many bodies of sand
stones occupying a somewhat similar strati
graphic position in Canada, Pennsylvania, 
Virginia, Iowa, Wisconsin, Minnesota, Michi
gan, and Indiana. As the Potsdam was 
redefined by Swann and Willman (1961) and 
called the Potsdam Sandstone Megagroup, it 
included the Cambrian rocks composed of 
predominantly siliciclastic components that 
show extensive lateral gradation into dolo
mites of the Knox Dolomite Megagroup (St. 
Croixan and Canadian Series). In accord with 
latest standard nomenclatural recommenda
tions, Swann and Willman's name was 
modified to "Potsdam Supergroup" by Droste 
and Patton (1985), who assigned the Mount 
Simon Sandstone and the five formations of 
the Munising Group to it. 
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Description: The Potsdam Supergroup in 
Indiana contains formations whose compo
nents are dominantly siliciclastic, its base is 
unconformable with underlying crystallline 
rocks of Precambrian age, and its top is 
defined by the tops of the Franconia and 
Davis Formations of the Munising Group. On 
the basis of data now available the Mount 
Simon Sandstone is the basal formation of the 
Potsdam, but deep drilling in southwestern 
Indiana may penetrate Paleozoic rocks, older 
than Late Cambrian, below the Mount Simon 
that are comparable to the Mermet Sandstone 
in Illinois (Schwalb, 1982). Such pre-Mount 
Simon sandstones of Cambrian age would be 
included in the Potsdam Supergroup; such 
sandstones may be difficult to distinguish 
from the Mount Simon Sandstone. 

The Munising Group of the Potsdam 
Supergroup overlies the Mount Simon every
where in Indiana. Several formations of the 
Munising record the lateral gradation of the 
Potsdam rocks into the carbonate rocks of the 
Knox Supergroup. 

The Mount Simon and Munising rocks are 
very arkosic in some places, whereas feldspar 
is generally not an abundant component in 
younger Paleozoic rocks in Indiana. The 
Potsdam rocks have not been exposed since 
their deposition in Indiana, and in this respect 
they are the only sedimentary rocks in the 
state that have not been subjected to erosion 
one or more times after their initial burial. 
The Potsdam Supergroup contains about 
one-third of all Paleozoic rocks in Indiana and 
ranges in thickness from less than 1,000 feet 
(305 m) in eastern Indiana to more than 
3,000 feet (915 m) in northwestern Indiana. 

Correlation: Sparse biostratigraphic data from 
Potsdam rocks in Indiana preclude firm age 
assignment, but on the basis of regional 
information taken mainly from areas of 
outcrop, the Potsdam is placed in the St. 
Croixan Series and includes rocks of Dres
bachian and Franconian age. As noted above, 
rocks of pre-Dresbachian age are a possibility. 
The Potsdam has broad regional equivalency 
with rocks that occupy a similar stratigraphic 
position and that are widely known by their 
formational names. 
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Prairie du Chien Group, JBD & JBP 
Knox Supergroup, 
Ordovician System 

Type locality and use of name: The term 
Prairie du Chien Formation was introduced 
by Bain (1906, p. 18) to replace "Lower 
Magnesian" of earlier reports that referred to 
exposures near Prairie du Chien, Crawford 
County, Wis., where this unit consists of as 
much as 300 feet (91 m) of dolomite and 
sandstone. The Prairie du Chien has been 
intensely studied in the subsurface of Illinois, 
where it consists in ascending order of the 
Gunter Sandstone, the Oneota Dolomite, the 
New Richmond Sandstone, and the Shakopee 
Dolomite (Willman and Templeton, 1951). In 
Illinois it is accorded group status as it is in 
most other places of recognition. The Illinois 
understanding of the group was extended to 
Indiana by Droste and Patton (1985), but 
with this modification: Neither the Gunter 
Sandstone nor the New Richmond Sandstone 
is recognized in Indiana, so that the Prairie du 
Chien Group consists of the Oneota Dolomite 
below and the Shakopee Dolomite above. 

Description : The Prairie du Chien Group is 
recognized throughout the subsurface of 
Indiana except for the area of one well in 
northwesternmost Indiana where pre-Middle 
Ordovician erosion removed the entire group. 
Faulted blocks of the Shakopee Dolomite in 
the Kentland structure, Newton County, Ind. 
(Gutshick, 1983), are the only Prairie du 
Chien exposures in the state. The group is 
overlain unconformably by rocks of the 
Ancell Group in most of Indiana, by the 
Everton Dolomite in southwestern Indiana, 
and by the Black River Group in isolated 
parts of eastern Indiana where Ancell rocks 
are absent because of nondeposition. The 
Prairie du Chien increases in thickness from 
its eroded limit in northwestern Indiana to 
more than 2,000 feet (610 m) in southwest
ern Indiana. 

Correlation : The Prairie du Chien of Indiana 
is represented by this same name in Illinois, 
Wisconsin, and Michigan, and it is equivalent 
to the upper part of the undifferentiated 
Knox Dolomite of Ohio and to the 
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Beekmantown Dolomite, the Gunter Sand
stone, the Gasconade Dolomite, the Roubi
doux Formation, the Jefferson City Dolo
mite, and the Cotter Dolomite of Kentucky. 
(See Droste and Shaver, 1983, and Shaver and 
others, 1985.) 

Providence Limestone Member, AMB & CEW 
Dugger Formation, 
Pennsylvanian System 

Type locality and use of name in Indiana: The 
name Providence Limestone was first used by 
Glenn (1922, p. 98) in describing exposures 
of a 1- to 4-foot (0.3- to 1.2-m) limestone bed 
near Providence, Webster County, Ky. This 
limestone had been called the Main Newburg 
Limestone in Indiana by Owen (1839, p. 40), 
but as recommended by Wier (1961, 1965) in 
an unpublished manuscript, the term Provi
dence Limestone Member has been given 
preference in Indiana because of its more 
frequent use (Wier and Powell, 1967; Burger 
and Wier, 1970). 

Description and correlation: The Providence 
Limestone Member of the Dugger Formation 
lies stratigraphically between the Herrin and 
Hymera Coal Members. It is actually a 
sequence of one to five beds of blue-gray to 
brown, finely crystalline fossiliferous lime
stone and intervening shales. The unit, 
including the shales, is more than 50 feet (15 
m) thick in some places but is more 
commonly about 20 feet (6 m) thick. 
Limestones in only a few places make up 
more than 20 feet (6 m) of this interval, and 
most of them are about 5 to 10 feet (1.5 to 
3.0 m) thick. Fusulinids, including Fusulina 
girtyi, the coral Chaetetes, brachiopods, and 
crinoid columnals have been found in this 
limestone in Pike and Warren Counties. A thin 
coal lies between two of the limestone beds at 
one locality in Posey County. 

The Providence is thick in Posey, Warrick, 
Pike, and Gibson Counties but is thin or 
absent north of these counties. All or part of 
the Providence is correlated with the Brereton 
Limestone Member in southern Illinois (Wier, 
1965; Hopkins and Simon, 1975), and the 
fusulinid cited above suggests a Desmoinesian 
age. 

Raben Branch Coal Member, CEW & CHA 
Patoka Formation, 
Pennsylvanian System 

Type locality and use of name: The name 
Raben Branch was first used for exposures of 
a thin coalbed along the small stream of 
Raben Branch in the SE¼ sec. 11, T. 5 S., R. 
12 W., Posey County, Ind. (Malott, 1948, p. 
132). This coal was assigned member status in 
the Patoka Formation by Wier (1965) and is 
here given the slightly modified name Raben 
Branch Coal Member. 

Description: The Raben Branch member, a 
thin coal or smut streak about an inch (0.03 
m) thick lying on a thin underclay, is a 
persistent marker bed in Vanderburgh and 
Posey Counties. This unit is overlain by a thin 
sideritic clay containing numerous shells and 
imprints of the conchostracan Estheria. The 
Raben Branch lies 20 feet (6 m) below the 
Parker Coal Member and 1 to 5 feet (0.3 to 
1.5 m) above the Dicksburg Hills Sandstone 
Member, both of the Patoka Formation. 

Correlation: The Womac Coal Member of the 
Modesto Formation of Illinois has been 
correlated with the Raben Branch by Hopkins 
and Simon (1975, p. 196). 

Raccoon Creek Group, CEW 
Morrowan, Atokan, and Desmoinesian 
Series, Pennsylvanian System 

Type locality: The term Raccoon Creek 
Group was first used by Wier and Gray (1961) 
in a generalized columnar section and was 
later proposed by Wier (1961, 1965) for those 
rocks in the lower part of the Pennsylvanian 
System that crop out along Raccoon Creek in 
southern Parke County, Ind., in T. 14 N., Rs. 
5, 6, 7, and 8 W., and T. 15 N., R. 8 W. 

Description: The Raccoon Creek Group 
consists in ascending order of the Mansfield, 
Brazil, and Staunton Formations, is overlain 
by the Carbondale Group, and is underlain by 
rocks ranging in age from Middle Devonian to 
Late Mississippian. 

Shale and sandstone compose more than 95 
percent of the group, and clay, coal, and 
limestone make up nearly all the rest; small 
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amounts of chert and sedimentary iron ore 
are in the lower part of the group. Shale is 
more common than sandstone, and most of it 
is light-gray to dark-gray shale and soft 
nonsilty shale to hard silty and sandy shale. A 
small amount of black fissile shale is also 
present. The sandstone is mostly fine grained; 
coarse-grained size is rare. Where the sand
stone is present in the subsurface, massive 
crossbedded sandstone seems to be most 
common. 

The Raccoon Creek Group generally 
thickens toward the southeast but in some 
places has thickness variations of more than 
300 feet (91 m) because of irregular 
unconformity on the surface of underlying 
rocks. It ranges in thickness from less than 
100 feet ( 30 m) in some locations in Parke 
and Vermillion Counties to more than 1,000 
feet (305 m) in Vanderburgh County. It crops 
out in southwestern Indiana along the 
easternmost margin of Pennsylvanian rocks. 

Correlation: The Raccoon Creek Group 
correlates with the McCormick Group and the 
lower part of the Kewanee Group in Illiois 
and with the Caseyville and Tradewater 
Formations and the lower part of the 
Carbondale Formation in western Kentucky. 

Ramp Creek Formation, CBR 
Sanders Group, 
Mississippian System 

Type and reference sections and history of 
name: The name Ramp Creek Member was 
given by Stockdale (1929b, p. 240) to a part 
of his Lower Harrodsburg Limestone. The 
name was later modified by Smith (1965) to 
"Ramp Creek Limestone Member" and 
assigned to the Muldraugh Formation. (See 
fig. 1.) Still later, this unit was elevated to 
formation status by Nicoll and Rexroad 
(197 5) and assigned as the lowest unit in the 
Sanders Group. The type section is along a 
stream in the NW¼NW¼ sec. 35, T. 8 N., R. 1 
W., Monroe County, Ind., but the formation 
is now very poorly exposed there. Three 
reference sections of the Ramp Creek 
Formation and the overlying Harrodsburg 
Limestone within 5 miles (8 km) of the type 
Ramp Creek are: (1) the road cut on Indiana 
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37 on the north bluff of Clear Creek about 1 
mile (1./ km) northeast of Harrodsburg, 
mostly in the SW¼SW¼ sec. 20, T. 7 N., R. 1 
W.; (2) the cut on former Indiana 37 less than 
one-quarter mile (0.4 km) west of the 
location noted immediately above and along a 
north-south line through the center of the 
SE¼ sec. 20, T. 7 N., R. 1 W.; and (3) the 
road cut along the dam-access road at Monroe 
Lake in the NE¼SE¼ sec. 28, T. 7 N., R. 1 W. 
(for example, Nicoll and Rexroad, 1975). 

Nicoll and Rexorad (1975, p. 5-8) also 
recognized that the Ramp Creek and Mul
draugh Formations are parts of a single 
depositional unit. They retained both names, 
however, and limited the name Ramp Creek 
to sediments deposited on the topset surface 
of the Borden delta. (See "Borden Group.") 
The Ramp Creek and Muldraugh units had 
also been equated by Lineback (1966), who 
used the older name Ramp Creek Member for 
the unit, which he considered to be the lower 
part of his Ullin Limestone. 

Descrip(ion: The Ramp Creek Formation is 
dominantly a carbonate unit consisting of 
interbedded very fine grained dolomite and 
limestone but containing small amounts of 
siltstone and shale. Chert is common to 
abundant, and geodes are numerous, especial
ly in the dolomite. The limestone is generally 
coarse bioclastic calcarenite and calcirudite. 
Although the formation is known to range 
from 16 to 34 feet (5 to 10 m) in thickness, it 
is characterized by a relatively uniform 
thickness of about 20 to 25 feet (6 to 8 m) 
and tends to be even bedded. 

The Ramp Creek has been recognized on 
outcrop in northern Putnam County in 
west-central Indiana and can be traced from 
there to southern Harrison County on the 
Ohio River, where abrupt thickening and 
facies changes mark its passage into the 
Muldraugh Formation. In the subsurface it 
extends to the southwest from the outcrop to 
the margin of the Borden deltaic platform 
(see "Borden Group"), where it merges with 
the Muldraugh, which is the off-delta basin 
facies. The boundary between the Ramp 
Creek and the underlying Borden Group is 
marked by a sharp lithologic break and in 



122 COMPENDIUM OF PALEOZOIC ROCK-UNIT STRATIGRAPHY IN INDIANA 

most places by a zone of glauconite at the top 
of the Borden that probably represent a brief 
hiatus in sedimentation. The Harrodsburg 
Limestone conformably overlies the Ramp 
Creek. 

Correlation: Nicoll and Rexroad (1975, p. 16, 
17) correlated the uppermost part of the 
Ramp Creek Formation with the lowermost 
part of the Warsaw Shale of the Mississippi 
Valley on the basis of the presence of 
conodonts of the Taphrognathus varians
Apatognathus Assemblage Zone. They found 
conodonts indicative of the Gnathodus 
texanus-Taphrognathus Assemblage Zone in 
the rest of the formation and correlated it 
with the upper part of the Keokuk Limestone 
of the Mississippi Valley. As indicated above, 
the Ramp Creek in Illinois is the lower 
member of the Ullin Limestone, and geolo
gists of the Illinois State Geological Survey 
have generally applied this Illinois scheme to 
Indiana. 

Red Bridge Limestone Bed, JBD & RHS 
Liston Creek Limestone Member, 
Silurian System 

Type section, description, and use of name: 
The Red Bridge was named by Cumings and 
Shrock ( 1927, p. 7 4) as a formation and was 
later (Cumings and Shrock, 1928a, p. 72) 
regarded as a member for 1 to 6 feet (0.3 to 
1.8 m) of light-colored fine-grained glauco
nitic dolomitic limestone that commonly 
weathers reddish brown and appears as a 
single bed on outcrop. The type section is at 
Red Bridge in the bluff of the Mississinewa 
River, Wabash County, Ind. (south-central 
part of Reserve 26, T. 26 N., R. 6 E.). The 
type section is now under water in the 
Mississinewa Reservoir during at least part of 
the year, as is the former exposure of this bed 
within the Liston Creek type section (Shaver 
and others, 1961, fig. 5), but good exposures 
remain along the Wabash River in western 
Wabash County. One of these is in the Indiana 
13 and 15 road cuts in the south bluff south 
of Wabash (north-central part of sec. 18, T. 
27 N., R. 6 E.), where the 1.4-foot (0.4-m) 
Red Bridge, basalmost Liston Creek, imme
diately overlies a 48-foot (15-m) section of 

the Mississinewa Shale Member (Wabash 
Formation). (See Pinsak and Shaver, 1964, p. 
82.) Another good section flanks the Shanty 
Falls Reef, south bluff of the river valley, 1 
mile west of Wabash (N½ Reserve 55, T. 27 
N., R. 6 E.) (See Cumings and Shrock, 1928a, 
p. 76 and 151.) 

The Red Brige was reduced to the status 
Red Bridge Limestone Bed (Liston Creek 
Limestone Member) by Pinsak and Shaver 
(1964, p. 39). The name has had little or no 
use outside Wabash County, although glauco
nite is found elsewhere in the lower Liston 
Creek rocks, for example, in Howard County 
(Shaver and others, 1961, p. 13). 

Reelsville Limestone, HHG 
West Baden Group, 
Mississippian System 

Type section and description: The Reelsville 
Limestone was named by Malott (1919, p. 
10-11) for exposures of gray, biomicritic, 
somewhat ferruginous, and locally sandy 
limestone about 3 feet (1 m) thick near 
Reelsville, Putnam County, Ind. Malott 
(1952, p. 26-27) later designated a type 
section on the south bluff of Walnut Creek 
immediately south of Reelsville. This section 
is somewhat isolated from the major area of 
distribution of the Reelsville Limestone. 

The somewhat erratic distribution of the 
Reelsville is best understood by reference to 
the West Baden elastic belt (see under 
"Elwren Formation"), an elongate area that 
extends from Owen and Greene Counties 
southwestward (Sullivan, 1972). In the elastic 
belt the Beaver Bend and Reelsville Lime
stones are absent, and much of the West 
Baden Group is made up of sandstone that is 
indivisible into formations. Along the edges of 
the belt the limestones are anomalously thick 
and sandy, apparently the result of dilution 
by terrigenous elastic material from the belt. 

North and west of the elastic belt, in an 
area that includes the type locality as well as 
the northern part of its outcrop, the Reelsville 
occurs only in isolated small areas. Few 
outcrops are known, therefore, from Putnam 
County southward to Lawrence County 
(Malott, 1952). South and east of the elastic 
belt the Reelsville is more continuous, and in 
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many places two or more limestone beds are 
recognized in this general stratigraphic posi
tion. As concluded by Ross (1962) in an 
outcrop study from Martin County to 
Crawford County, only the lowermost of 
these beds is correctly assigned to the 
Reelsville; the others belong within the 
overlying Elwren Formation. 

Characteristically the Reelsville Limestone 
is a single bed of skeletal limestone 2 to 7 feet 
(0.5 to 2 m) thick, but in some small areas it 
is as thick as 20 feet (6 m). The Reelsville 
conformably overlies the Sample Formation 
and is overlain conformably by the Elwren 
Formation or disconformably by the Mans
field Formation (Morrowan). 

Correlation: The Reelsville Limestone was 
considered by Malott (1931, p. 222) to be 
equivalent to the lower part of the Paint 
Creek Formation of southwestern Illinois; it 
was later shown instead to represent the 
upper part of the Paint Creek (Swann and 
Atherton, 1948). The term Paint Creek (as 
the Paint Creek Group) is now restricted to 
western Illinois use (Willman and others, 
197 5, p. 153), and the name Reelsville has 
been adopted with member status for the 
upper part of the Ridenhower Formation of 
the standard Chesterian section (Swann, 
1963, p. 35; Willman and others, 1975, p. 
155). 

The Reelsville Limestone correlates with 
rocks within North American foraminiferal 
Zone 16s of Mamet and Skipp (1971) and 
within Zone V3cs of the type Visean Series of 
European usage. On the basis of its conodont 
fauna, the Reelsville has been assigned to the 
Gnathodus bilineatus-Cavusgnathus charactus 
Assemblage Zone of the North American 
standard (Collinson, Rexroad, and Thompson, 
1971). 

Renault Formation, DDC & HHG 
Blue River Group, 
Mississippian System 

Type locality, characteristic section, and use 
of name in Illinois: The Renault Limestone 
was named by Stuart Weller (1913, p. 120, 
122) for exposures in Renault Township, 
Monroe County, Ill., but he designated no 
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type section. Swann (1963, p. 79) noted a 
representative section on the south side of 
Dry Fork in the type area (SE¼SW¼ sec. 23, 
T. 4 S., R. 9 W.). As presently defined in 
Illinois, the Renault Limestone is commonly 
about 8 feet (2.4 m) thick (Willman and 
others, 1975, p. 144) and consists of two 
members, a lower, relatively pure limestone 
(Levias Limestone Member) and an upper 
sandy limestone (Shetlerville Limestone 
Member). 

Description and correlation: In Indiana the 
Renault Formation is recognized only in the 
subsurface. Because it apparently spans a 
greater stratigraphic range and certainly 
includes a greater variety of lithologic types 
than it does in Illinois usage, it has long been 
designated with the surname formation. It 
overlies the Aux Vases Formation (Valmeyer
an) conformably, and in most places it is 
overlain conformably by the Bethel Forma
tion (Chesterian). In a belt extending from 
Lawrence County to Vanderburgh County, 
however, it is overlain disconformably and in 
places is entirely cut out by elastic rocks 
associated with the West Baden elastic belt 
(see under "Elwren Formation"), and it is 
terminated northward where it is disconform
ably overlapped by rocks of Pennsylvanian 
age in Putnam, Parke, and Vermillion 
Counties. The Renault Formation ranges from 
a few to more than 90 feet (27 m) in 
thickness and is widely recognized in the 
petroleum-producing part of southwestern 
Indiana. 

According to Pinsak (1957) and Swann 
(1963), the Renault Formation of Indiana 
subsurface usage includes equivalents of the 
entire Paoli Limestone and the upper part of 
the Levias Member of the Ste. Genevieve 
Limestone of Indiana outcrop usage. In 
Illinois equivalents it embraces not only the 
Renault but also the Yankeetown Sandstone 
and the Downeys Bluff Limestone (fig. 2). 
The formation is highly variable, but in many 
places it can be divided into three parts. The 
upper part, light-tan to tan fine- to medium
grained limestone, is equivalent to the 
Downeys Bluff Limestone of Swann (1963). 
The middle part, a green calcareous shale that 
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in places contains quartz sand and lenses of 
limestone, is probably equivalent to the 
Yankeetown Sandstone of Swann (1963). The 
lower part is tan to gray-tan medium-grained 
limestone and light-tan crystalline to oolitic 
limestone. These may be equivalent to the 
Shetlerville and Levias Limestone Members of 
the Renault Limestone of Swann (1963). 

Riverview Limestone Member, CEW 
Bond Formation, 
Pennsylvanian System 

Type section and use of name: The Riverview 
Limestone Member was named by Wier 
(1961, 1965) for exposures of a thin 
limestone at the northeast edge of Riverview, 
Sullivan County, Ind., in the SW¼SW¼SE¼ 
sec. 24, T. 9 N., R. 11 W., and was assigned to 
the Bond Formation. 

Description: The Riverview Limestone Mem
ber is one bed, 0.3 to 0.8 foot (0.1 to 0.2 m) 
thick, of medium- to dark-gray argillaceous 
gastropod-rich limestone. It lies about 40 feet 
(12 m) above the Fairbanks Coal Member in 
the type area and is directly underlain by 
black shale and an unnamed thin discontinu
ous coalbed. The limestone is best exposed in 
the type area and near New Harmony in 
northwestern Posey County. 

Rockford Limestone, CBR 
Kinderhookian and Valmeyeran Series, 
Mississippian System 

Type section and synonyms: The first written 
reference to the " Goniatite limestone of 
Rockford" was by Owen and Norwood 
(1847, p. 5). In time the name Rockford 
became associated with the goniatite-bearing 
limestone ( Goniatite Limestone in several 
older reports), and the fossiliferous exposure 
in the bed of the East Fork White River at 
Rockford, Jackson County, Ind., became 
accepted as the type section. This exposure is 
in the SW¼SE¼ sec. 6, T. 6 N., R. 6 E. Meek 
and Worthen (1861, p. 167) are generally 
credited with formalizing the name Rockford 
Limestone by having referred to the "Rock
ford Goniatite bed." 

Description: Limestone dominates the litholo
gy of the formation , but shale, siltstone, and 

dolomite are also present. The limestone is 
typically gray, fine grained, argillaceous, 
ferruginous, and sparingly fossiliferous. It has 
a characteristic green mottling, weathers to a 
rusty brown, and is argillaceous or dolomitic 
in places, particularly in the upper part to the 
north. Echinodermal debris and other fossils, 
such as the cephalopods, are concentrated in 
places. To the north thin gray-green shales are 
interlaminated with the limestones. In several 
exposures in southern Indiana an upper unit 
of bluish-gray to yellowish-brown shale 
containing calcareous nodules is present. 

The Rockford is exposed in a belt 
extending northward from the southernmost 
exposure in New Albany, Floyd County, to a 
point a short distance north of Rockford. 
From this point the Rockford outcrop forms 
a northwestward-trending arc to the Indiana
Illinois state line in central Newton County, 
northwestern Indiana. Exposures are not 
found along most of the northern part of the 
belt because of glacial drift but are present in 
places in Benton and Jasper Counties. The 
Rockford is present in the subsurface of much 
of the state west and south of the outcrop. As 
shown by Lineback (1970, fig. 15) and 
Bassett and Hasenmueller (1980), however, 
the formation is absent from several places, 
apparently by nondeposition . It is commonly 
2 or 3 feet (0.6 or 0.9 m) thick along the 
southern part of the outcrop belt, but it is 
thicker in the subsurface and to the north. 
The greatest recorded thickness is about 22 
feet (6.7 m) (Melhorn, 1958, p. 196) . 

The Rockford Limestone overlies the New 
Albany Shale with apparent conformity, 
although the lithologic change is abrupt. It is 
in turn overlain by the New Providence Shale 
with apparent conformity in southern Indi
ana, and in places near the Ohio River the 
Rockford has been removed by pre-New 
Providence erosion. Except near the Ohio 
River at the southern margin of the Rockford , 
physical evidence of the unconformity is 
limited, and so in part recognition of the 
unconformity rests on faunal evidence. 

Correlation : Conodont studies of the Rock
ford Limestone (Rexroad and Scott, 1964) 
show that it consists of strata of both the 
Kinderhookian and Valmeyeran Series. The 
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Kinderhookian part is in the Siphonodella 
isosticha-S. cooperi Assemblage Zone and 
correlates with the upper part of the 
Chouteau Limestone of the Mississippi Valley. 
The Valmeyeran part, which is present from 
Scott County northward, is in the Gnathodus 
semiglaber-Pseudopolygnathus multistriatus 
Assemblage Zone and correlates with the 
Meppen Formation of Illinois and with its 
lateral equivalents in the lower part of the 
Burlington Limestone and the Fern Glen 
Formation. 

The cephalopod Protocanites lyoni (Meek 
and Worthen) is found in the Rockford 
Limestone (Lineback, 1963). This fossil 
indicates correlation of the Rockford, there
fore, with the Chouteau Limestone and the 
Northview Shale of the Mississippi Valley 
standard Mississippian section and generally 
with rocks of late Tournaisian age (Tn3c in 
the European standard) that are circumpolar
ly distributed in the Northern Hemisphere 
(Miller and Collinson, 1951, p. 481; Gordon, 
1964, p. 283-284). 

St. Clair Limestone, JBD & RHS 
Bainbridge Group, 
Silurian System 

Type area and use of name: The St. Clair 
Limestone was named by Penrose (1891, p. 
102-103) for exposures at St. Clair Springs 8 
miles (12.9 km) northeast of Batesville, 
Independence County, Ark. Lowenstam 
(1949, p. 13) applied the name to the 
crinoidal limestones of early Niagaran age that 
extend discontinuously from the type area 
through western Tennessee and into the 
Illinois Basin parts of Kentucky and Illinois. 
Becker (1974, fig. 8 and p. 16) adopted the 
name for use in the subsurface and in an area 
of eight-county size in southwestern Indiana. 
Here the term has had further definition 
through the work of Becker and Droste 
(1978) and Droste and Shaver (1980 and in 
preparation), including what amounts to a 
vertical cutoff boundary with rocks of the 
Salamonie Dolomite and the Louisville 
Limestone. 

Description: In southwestern Indiana the St. 
Clair Limestone is a grayish-red to intense 
ferruginous-red and yellowish-gray fine- to 
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medium-grained limestone. The basic matrix 
color is mostly whitish to yellowish, but the 
other colors are expressed partly as beds and 
partly as splotches and mottlings down to the 
size of individual carbonate grains. 

The St. Clair rests unconformably on the 
brown cherty rocks of the Sexton Creek 
Limestone, whereas the upper contact with 
the Moccasin Springs Formation generally 
involves an upward transition through several 
feet of interbedded pure limestones and 
argillaceous limestones. The formational con
tact is usually placed at the base of the 
transitional zone. 

The St. Clair ranges from 30 to 90 feet (9 
to 27 m) in thickness and averages about 60 
feet (18 m) in thickness in the subsurface of 
southwestern Indiana. 

Correlation: As proposed by Droste and 
Shaver (1980, p. 569, and 1985, fig. 1), the 
upper part of the St. Clair may be 
diachronous between its basin position and 
farthest shelfward position. Therefore, parts 
of the St. Clair may correlate variably with 
other formations, the Salamonie Dolomite, 
the Waldron Shale, the Louisville Limestone, 
and the lower parts of the Moccasin Springs 
and Pleasant Mills Formations of Indiana; 
with most of the Joliet Formation ( except the 
lower part of the Brandon Bridge Member), 
the Sugar Run Formation, and the lower part 
of the Racine Formation in northeastern 
Illinois; and with the Osgood Formation 
upward through the Lego Limestone of 
western Kentucky. 

Much of this correlation is based on 
physical and geophysical tracing, as direct 
faunal ages for the St. Clair of Indiana are 
lacking, but ages from early into late Niagaran 
and late Llandoverian into early Ludlovian in 
the American and global standards respective
ly have been assigned (Shaver and others, 
1985). 

St. Louis Limestone, DDC 
Blue River Group, 
Mississippian System 

Type area and use of name: The name St. 
Louis Limestone was first used by Engelmann 
(1847, p. 119-120) with reference to 
extensive exposures of limestone near St. 
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Louis, Mo. Present use stems from E. 0. 
Ulrich's suggestion (Buckley and Buehler, 
1904, p. 109-110) of restricting the St. Louis 
Limestone to the limestone above the Spergen 
Limestone (now called the Salem Limestone) 
and below the Ste. Genevieve Limestone. 

Early stratigraphic nomenclature in Indiana 
included in the Mitchell Limestone rocks that 
are now assigned to the St. Louis, Ste. 
Genevieve, and Paoli Limestones. Beede and 
others (1915, p. 207) noted that the St. Louis 
and the Ste. Genevieve could be differen
tiated, and most authors since that time have 
attempted to recognize a distinction between 
those formations. Few vertically extensive 
exposures and no reference sections exist in 
the state, however, and the St. Louis-Ste. 
Genevieve boundary has been a particularly 
difficult one to establish. (See the discussion 
of this boundary problem under "Ste. 
Genevieve Limestone.") 

Description: The St. Louis Limestone in 
Indiana can be divided into two parts on the 
basis of lithology (Pinsak, 1957, p. 23-24). 
The upper St. Louis, which is the upper 
one-eighth to one-third of the formation, 
consists mainly of thin beds of medium- to 
dark-gray-brown micritic, pelletal, and skele
tal limestone and very thin beds of medium
gray shale (Carr, Leininger, and Golde, 1978, 
p. 79). Nodules and thin discontinuous beds 
of mottled light- and dark-gray dense chert 
are generally abundant in the upper 25 to 90 
feet (8 to 27 m) of the unit; thin-bedded silty 
dolomite is as much as 20 percent of the total 
in places. 

The lower St. Louis on outcrop consists 
mainly of pellet-micritic limestone, calcareous 
shale, and silty dolomite. In the subsurface in 
a large belt across southern Illinois, south
western Indiana, and north-central Kentucky, 
these are interbedded with anhydrite and 
gypsum to a total thickness exceeding 160 
feet ( 49 m) (McGregor, 1954, pl. 2; Jorgensen 
and Carr, 1973, p. 46). Evaporite deposition 
was cyclical and produced as many as 18 
distinct repetitions of lithologies. In the 
subsurface of southwestern Indiana, a distinct 
lower St. Louis facies consisting of calcarenite 
interbedded with variable lithologies was 
designated the Sisson Member by Keller and 
Becker (1980, p. 11-15). 

The St. Louis is conformably underlain by 
the Salem Limestone and is conformably 
overlain by the Ste. Genevieve Limestone. It 
crops out from Harrison County on the Ohio 
River to northeastern Parke County, where it 
is overlapped by Pennsylvanian rocks. Seventy 
feet (21 m) thick in Putnam County, it 
thickens irregularly southward to about 150 
feet ( 46 m) in Washington County (Sunder
man, 1968, p. 26). In a quarry in 
southernmost Crawford County it is 300 feet 
(91 m) thick (Carr, Leininger, and Golde, 
1978, p. 18). Its maximum subsurface 
thickness is about 400 feet (122 m) in 
western Posey County. Most of the thickening 
and thinning appears to take place in the 
lower part of the formation (Pinsak, 1957, p. 
23). 

Correlation: By means of the corals Lithostro
tion proliferum, Lithostrotionella castelnaui, 
and L. hemisphaerica, the St. Louis Lime
stone of Indiana is correlated with the type 
St. Louis. (See, however, the discussion of the 
St. Louis-Ste. Genevieve boundary under 
"Ste. Genevieve Limestone.") The upper part 
of the formation belongs in the Apatognathus 
scalenus-Cavusgnathus Assemblage Zone (co
nodonts), to which the upper part of the type 
St. Louis has also been assigned (Collinson, 
Rexroad, and Thompson, 1971). 

St. Meinrad Coal Member, WAH & HCH 
Mansfield Formation, 
Pennsylvanian System 

Type locality and use of name: The name St. 
Meinrad Coal was given by Franklin and 
Wanless (1944, p. 87-88) to the coal mined 
near St. Meinrad, Spencer County, Ind., but 
no specific type section or other exposure was 
stated. This coal lies stratigraphically 160 to 
180 feet ( 49 to 55 m) below the top of the 
Mansfield Formation. The lithostratigraphic 
rank assigned to the St. Meinrad has been 
considered variably to be formation (Franklin 
and Wanless, 1944), bed (in the Mansfield 
Formation; Hutchison, 1971a), and member 
(in the Mansfield Formation; Hutchison, 
1971b). The latter rank and assignment are 
used here. 

Description : The St. Meinrad Coal Member 
consists of moderately bright and clean coal 
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that is semiblocky and that ranges from less 
than 0.1 foot (0.03 m) to more than 5.0 feet 
(1.5 m) in thickness and averages about 4.0 
feet (1.2 m) where mined. The roof of the 
coal is commonly shale and less commonly 
sandy shale, sandstone, dark-gray fissile 
carbonaceous shale, or tan to gray massive 
medium-grained sandstone. The floor is gray 
sandy carbonaceous underclay or shale. The 
coal contains an inorganic parting throughout 
much of its extent in Perry County 
(Hutchison, 1971b), and in places the upper 
few inches of the seam is a bone coal. 

Correlation: According to Franklin and 
Wanless (1944), the St. Meinrad corresponds 
to coals that have been called the Upper 
Cannelton and Upper Troy Coals along the 
Ohio River bluff in Perry County and to the 
coal mined along Anderson River in Spencer 
and Perry Counties south of St. Meinrad 
referred to as Coal II by Ashley (1899, p. 
1301). The mapping of the St. Meinrad by 
Hutchison (1959) in Spencer County shows 
that the coal is cut out by sandstone both 
north and south of a small area in the 
northeastern part of the county. In Perry 
County, however, the St. Meinrad coal was 
traced (Hutchison, 1971b) to the Ohio River 
and there found to be a probable correlative 
of the Lower Cannelton Coal of Franklin. 

The St. Meinrad has been correlated with 
the No. lb Coal (Bell Coal Bed) of western 
Kentucky (Peppers and Popp, 1979, p. 67 and 
69, fig. 3 ; Williams, Williamson, and Beard, 
1982, p. 10-11, fig. 8) and with both the Bell 
Coal Bed (Peppers and Popp, 1979, p. 67 and 
69, fig. 3) and the Reynoldsburg Coal 
Member (Williams, Williamson, and Beard, 
1982, p. 10-11, fig. 8) of Illinois. 

St. Peter Sandstone, JBD, JBP & CBR 
Ancell Group, 
Ordovician System 

Type section and use of name: The St. Peter 
Sandstone was named by Owen (1847, p. 
169-170) for the exposures along the river 
then called St. Peter (now the Minnesota 
River) in southern Minnesota. A St. Peter 
type section was later designated (Stauffer, 
1934) as the exposures in the bluff at the 
junction of the Minnesota and Mississippi 
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Rivers. This name has had wide use in the 
Midwest and in Kentucky. 

Description: Generally the St. Peter Sand
stone in Indiana is composed of fine to 
medium well-rounded and well-sorted frosted 
grains of quartz that are weakly cemented 
(Droste, Abdulkareem, and Patton, 1982). In 
some places secondary quartz overgrowth and 
siliceous intergranular cement have resulted in 
well-indurated rather than friable sandstone. 
In some southern Indiana localities the St. 
Peter has carbonate cement and thin interbeds 
of carbonate rocks, generally dolomite. 

The distribution of the St. Peter in Indiana 
is restricted to the subsurface in the western 
half of the state except for the chaotic 
structure exposed in the Kentland structure in 
Newton County, Ind. (Gutschick, 1983). 
Generally the thickness of the St. Peter ranges 
from O foot at its depositional limit to about 
140 feet ( 43 m). Sharp differences in 
thickness over a few tens of miles are the 
result of moderate relief developed along the 
unconformity on the subjacent Knox rocks 
and of facies changes from St. Peter rocks to 
Dutchtown or Joachim rocks within short 
distances. Within the continuous body of the 
St. Peter, abruptly increased thickening over 
short distances is also known but not well 
understood. For example, in a square mile 
(2.6 km 2 ) (sec. 6, T. 31 N., R . 7 W., Jasper 
County, Ind.) the sandstone increases from 60 
to 335 feet (18 to 102 m) in thickness as 
evidenced by two wells. 

The lower part of the St. Peter Sandstone 
interfingers with the Dutchtown Formation. 
The upper St. Peter grades laterally into the 
Joachim Dolomite, which is Blackriverian in 
age. In only one well in northwestern Indiana 
is the St. Peter known to constitute the entire 
Ancell Group. In that well the St. Peter is 
overlain, probably unconformably, by the 
Pecatonica Formation of the Black River 
Group. Elsewhere in Indiana the St. Peter is 
overlain conformably by either the Dutch
town Formation or the Joachim Dolomite. 
The St. Peter overlies unconformably the 
Everton Dolomite in southwestern Indiana 
and the Shakopee Dolomite, the Oneota 
Dolomite, or the Potosi Dolomite elsewhere 
in the state. 
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Correlation: The St. Peter Sandstone of 
Indiana correlates generally with the St. Peter 
Sandstone of Illinois, Michigan, Ohio, and 
Kentucky. Its lower part is known to be 
Chazyan in age because of its conodonts that 
are closely similar to those from the 
Dutchtown Formation in its type locality in 
Missouri (Rexroad, Droste, and Ethington, 
1982; Repetski, 1973) and from the lower 
part of the Wells Creek Dolomite in the 
subsurface of eastern Tennessee (Votaw and 
Repetski, 1982). The conodonts of this lower 
part of the St. Peter represent parts of faunas 
5 and 6 of Sweet, Ethington, and Barnes 
(1971). The upper part of the formation is 
probably Blackriverian in age. Because the St. 
Peter is laterally equivalent to the Dutchtown 
Formation and the Joachim Dolomite, the 
articles here on these closely associated 
formations can be consulted for further 
details on correlation. 

St. Wendel Sandstone Member, CEW 
Bond Formation, 
Pennsylvanian System 

Type section and use of name : The name St. 
Wendells was first published as a formation 
name in a columnar section by Logan (1932), 
who apparently followed the terminology and 
spelling used in C. A. Malott's field notes and 
later published (Malott, 1948, p. 132) and 
who also used the term Bufkin Formation for 
probably equivalent rocks. The name, defined 
by Wier (1961, 1965) as the St. Wendel 
Sandstone Member of the Bond Formation, 
was taken from St. Wendel in Posey County, 
Ind., near the Vanderburgh county line. The 
type section was designated in the 
NW¼NW¼SE¼ sec. 19, T. 5 S., R. 11 W. 
(Wier, 1961, 1965). 

Description: The St. Wendel Sandstone 
Member of the Bond Formation is a 
medium-grained micaceous massive sandstone 
commonly ranging from 45 to 55 feet (14 to 
17 m) in thickness. In some places it directly 
overlies the Carthage Limestone Member, and 
in other places it is separated from the 
Carthage by shale. It is well exposed in bluffs 
in northern Gibson County and in Knox 
County. Northward in Sullivan County the 
stratigraphic position of the St. Wendel is 

occupied by shale or thin beds of sandstone 
and shale. 

Ste. Genevieve Limestone, 
Blue River Group, 
Mississippian System 

DDC, CBR 
&HHG 

Type locality and history of name in Indiana: 
The Ste. Genevieve Limestone was named by 
Shumard (1860, p. 406; 1873, p. 293-294) 
for exposures in the bluff of the Mississippi 
River south of Ste. Genevieve, Mo. The name 
was mostly suppressed, however, in favor of 
the term St. Louis Limestone until it was 
revived by Ulrich and Smith (1905). At the 
type locality the formation is about 100 feet 
(30 m) thick. Beede and others (1915, p. 207) 
suggested that the Ste. Genevieve Limestone 
is present in Indiana, but it remained for 
Cumings (1922, p. 507) to use the name 
directly. Before that time, rocks now 
designated as the Ste. Genevieve in Indiana 
had been assigned to the Mitchell Limestone 
(see under "Blue River Group") or to the 
Paoli or St. Louis Limestones. 

Although Cumings's description was not 
thorough, use of the name Ste. Genevieve was 
continued in Indiana. Only much later were 
comprehensive descriptions of the formation 
and its subdivisions in Indiana presented 
(McGrain, 1943?; Malott, 1952). As described 
by Malott (1952, p. 8-10), the Ste. Genevieve 
extended from 20 feet (6 m) or so below the 
Lost River Chert Bed near the base of the 
formation to the top of the Bryantsville 
Breccia Bed, and it consisted in ascending 
order of the Fredonia, Rosiclare Sandstone 
(now Spar Mountain), and Levias Members. 
The Ste. Genevieve was later placed in the 
middle of the Blue River Group by Gray, 
Jenkins, and Weidman (1960, p. 48). 

The top of the Ste. Genevieve in subsurface 
usage is placed at the base of the Aux Vases 
Formation, a position that is generally 
considered to be somewhat lower stratigraph
ically than in Indiana outcrop usage (fig. 2; 
Pinsak, 1957; Swann, 1963). The Ste. 
Genevieve of Indiana surface usage therefore 
differs from usage in the subsurface and in 
type areas in Illinois. 

Description: The Ste. Genevieve Limestone in 
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Indiana is a carbonate-rock sequence that is 
45 to 220 feet (14 to 67 m) thick and that 
thickens southward and southwestward. Its 
constituent beds are composed largely of 
oolitic, skeletal, micritic, and detrital lime
stone. Shale, dolomite, sandstone, and chert 
compose about 10 percent of the combined 
Paoli and Ste. Genevieve Limestones (Carr, 
Leininger, and Golde, 1978, p. 14). The Ste. 
Genevieve crops out in a northward-narrowing 
belt from the Ohio River in Harrison and 
Crawford Counties to west-central Putnam 

County. It is present throughout the Indiana 
subsurface south of the central parts of Parke 
and Vermillion Counties and west of its 
outcrop belt. 

The upper contact of the Ste. Genevieve 
with the Paoli Limestone is somewhat uneven 
but seems to represent only a minor 
depositional break (Perry and Smith, 1958, p. 
32-33; Gray, Jenkins, and Weidman, 1960, p. 
50). North from central Putnam County the 
Ste. Genevieve is disconformably overlapped 
by Pennsylvanian rocks. Opinion on the St. 
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Louis-Ste. Genevieve boundary in Indiana, 
partly from different points of observation, 
ranges from one of unconformity (Bates, 
1932, p. 268) to one of transition (Perry, 
Smith, and Wayne, 1954, p. 30), and 
according to some opinion (for example, 
Woodson, 1982), the boundary should be 
placed somewhat higher than indicated here, 
and above the Lost River Chert Bed. 

Correlation and boundary problems: Correla
tion of the Ste. Genevieve Limestone of 
Indiana usage is beset with problems associ
ated with the upper boundary, the lower 
boundary, and certain members of the 
formation. Current concepts (summarized in 
fig. 2) are based partly on physical continuity 
of units and partly on paleontologic criteria. 

Platycrinites penicillus has been reported in 
the Bryantsville Breccia Bed at the top of the 
Levias of Indiana, and Talarocrinus has been 
reported in the overlying Paoli Limestone 
(Malott, 1952, p. 9, 12). The presence of 
these fossils indicates that the Ste. Genevieve
Paoli boundary closely approximates the 
V almeyeran-Chesterian boundary and that the 
upper part of the Levias Member of Indiana 
correlates with the Levias Limestone Member 
of the Renault Limestone in the Mississippi 
Valley area. The Spar Mountain Member of 
the Ste. Genevieve in Indiana is essentially 
continuous into the Spar Mountain Sandstone 
Member in southeastern Illinois, so that the 
remaining part of the Levias must correlate 
with the Aux Vases Sandstone and with the 
Joppa Member and the Karnak Limestone 
Member of the Ste. Genevieve Limestone of 
Illinois (fig. 2). Conodonts from each of these 
units represent the Gnathodus bilineatus
Cavusgnathus charactus Assemblage Zone 
(Rexroad and Fraunfelter, 1977, p. 94-97; 
Collinson, Rexroad, and Thompson, 1971, p. 
383). 

The Ste. Genevieve Limestone in the 
Illinois Basin is characterized by the crinoid 
Platycrinites penicillus Meek and Worthen and 
the brachiopod Pugnoides ottumwa (White), 
but both species are uncommon in Indiana. 
According to Mamet and Skipp (1971), the 
Ste. Genevieve correlates within foraminiferal 
Zone 15 and within the Visean Series 
(approximately Zone V3b) of European 

usage. Their samples are now believed to have 
been collected, however, from the St. Louis 
Limestone in the Ste. Genevieve area of 
Missouri. The Ste. Genevieve more likely 
correlates, therefore, with foraminiferal Zone 
16i (approximately V3c of European usage). 

Although the lower boundary of the Ste. 
Genevieve is now placed about 20 feet (6 m) 
below the Lost River Chert Bed, this bed was 
included in the St. Louis by Cumings (1922, 
p. 507) and was placed in the Horse Cave 
Member of the St. Louis by Woodson (1982). 
Woodson's Horse Cave includes much of the 
Fredonia as here described and contains 
conodonts found in the St. Louis Limestone 
not only at its type locality but also at the 
type locality of the Ste. Genevieve. These 
represent the Apatognathus scalenus-Cavus
gnathus Assemblage Zone, which indicates a 
correlation of the lower Fredonia of Indiana 
usage with the upper part of the St. Louis 
Limestone and also indicates a hiatus within 
the Fredonia of Indiana (Rexroad and 
Fraunfelter, 1977, p. 85). 

Salamonie Dolomite, JBD & RHS 
Niagaran Series, 
Silurian System 

Type and reference sections: The Salamonie 
Dolomite was named for exposures of 
dolomite in the headwaters area of the 
Salamonie River near Portland, Jay County, 
Ind. (Pinsak and Shaver, 1964, p. 24). The 
type section is the exposure near Portland in 
the Meshberger Bros. Stone Corp. quarry 
(formerly the Rockledge Products, Inc., 
quarry) and the rocks penetrated by Indiana 
Geological Survey drill hole 44, cored from 
the floor of that quarry in the NW¼NW¼ sec. 
30, T. 23 N. , R. 14 E. Two principal reference 
sections in Indiana are the exposures in the 
Meshberger Bros. Stone Corp. quarry (former
ly the H and R Stone Co. quarry) near 
Ridgeville, Randolph County (E½SE¼ sec. 
12, T. 21 N., R. 13 E.), and the rocks cored in 
the Northern Indiana Public Service Co. Carl 
Wyneken No. 1 well near Wallen, Allen 
County (SE¼SW¼SE¼ sec. 11, T. 31 N., R. 
12 E.). The two cores mentioned are in the 
core library of the Indiana Geological Survey. 

History of name: The name was originally 
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applied only in northern Indiana to dolomitic 
rocks that were then considered to lie above 
the Brassfield Limestone and below the 
Waldron Formation except in the northern 
two to three tiers of counties, where it 
underlay the Salina Formation, and in far 
western counties, where it underlay (and still 
does) the Louisville Limestone. In 1967 
(French, p. 18) recognition of the unit was 
extended to the southeastern Indiana outcrop 
area, where it was assigned two preexisting 
formations reduced to member status, the 
Osgood Member below and the Laurel 
Member above. In 1974 (Becker, p. 17-18) 
nearly statewide recognition was completed 
with description of the unit in the subsurface 
of southwestern Indiana. In 1976 (Droste and 
Shaver, p. 4) the formation name Limberlost 
Dolomite was assigned to what had been the 
unnamed upper brown fine-grained dolomite 
member of the Salamonie. This unit was later 
reduced to member rank and assigned to the 
Pleasant Mills Formation of the Salina Group 
(Droste and Shaver, 1982, p. 11). In 1980 
(Rexroad, p. 12) the lower, approximately 
Osgood equivalent of the Salamonie in the 
parts or whole of 1 7 northeastern Indiana 
counties was assigned to the Stroh Member of 
the Cataract Formation. With assignment of 
what was originally the upper Salamonie to 
the Limberlost Dolomite (later becoming part 
of the Pleasant Mills), the Portland quarry 
section ( see above) became very nearly a 
single, complete type section for the Sala
monie Dolomite, exhibiting about 140 feet 
( 43 m) of this formation, from which possibly 
only a very few feet of rocks have been 
eroded at the top. 

Description: The Salamonie has these bound
aries with other units: In northern Indiana it 
variably overlies the Brassfield Limestone, the 
Sexton Creek Limestone, and the Cataract 
Formation; further, in northern Indiana, a 
lower part of the Salamonie has a vertical 
cutoff boundary with the upper part of the 
Cataract, so that the oldest Salamonie rocks 
in northern Indiana are in western counties, 
there lying on the Sexton Creek. In southern 
Indiana the Salamonie overlies the Brassfield 
and Sexton Creek Limestones and, in small 
areas, Ordovician rocks. In southwestern 
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Indiana the Salamonie has a vertical cutoff 
boundary with the approximate lower half of 
the St. Clair Limestone. In most of northern 
Indiana the Salamonie underlies the Pleasant 
Mills Formation, and in the rest of state, 
including far western counties in northern 
Indiana, it underlies variably the Waldron 
Shale (Formation) and the Louisville Lime
stone. The upper contact is conformable; the 
lower one is unconformable except in far 
northwestern Indiana and in northeastern 
Indiana where the Salamonie overlies the 
Stroh Member of the Cataract. Present criteria 
for recognition of the lower boundary (for 
example, those of Rexroad, 1980, and 
Rexroad and Droste, 1982) differ in some 
detail from those originally proposed by 
Pinsak and Shaver ( 1964). 

The Salamonie has two principal litholo
gies. Lower Salamonie rocks are generally 
impure, especially in southern Indiana, and 
include finer grained argillaceous limestone 
and dolomitic limestone (as well as dolomite) 
and shale (Osgood Member in the south). The 
upper rocks are much purer and consist of 
whitish coarser grained bioclastic vuggy 
dolomite in much of the state. Such dolomite 
of great purity dominates the upper Sala
monie especially in northern Indiana. Chert is 
present sporadically within the Salamonie but 
mostly in the upper, Laurel rocks in part of 
southeastern Indiana. The upper Salamonie 
has a pure carbonate reef facies in many 
places in Indiana, from the Illinois Basin to 
northeastern Indiana outcrop (Becker and 
Droste, 1978; Shaver and others, 1978; 
Droste and Shaver, 1980). 

The Salamonie ranges in thickness from 
zero to about 60 feet (18 m) along eroded 
edges in southeastern Indiana outcrop, to 
about 140 feet ( 43 m) near its type section, 
to more than 250 feet (76 m) in far 
northeastern Indiana, to about 100 feet ( 30 
m) in northwestern Indiana, and to 50± feet 
(15 m) in central and southwestern Indiana. 

Correlation: As noted above, lower Salamonie 
rocks in northwestern Indiana are equivalent 
to the upper Cataract rocks of northeastern 
Indiana, and in southwestern Indiana the 
entire Salamonie equates with lower St. Clair 
rocks of the Illinois Basin. The Salamonie also 
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correlates closely to approximately with these 
rocks in adjacent states: central Kentucky, 
the Osgood Formation and the Laurel 
Limestone; western Ohio, the Dayton Forma
tion through the middle part of the Lockport 
Group or through the Cedarville Dolomite; in 
southern Ohio, the Estill Shale through the 
Peebles Dolomite; Michigan, the Clinton and 
Niagara Groups; and northern Illinois and 
southeastern Wisconsin, the Joliet Dolomite 
except for the lowermost few feet. 

The brachiopod Pentamerus oblongus is a 
common Salamonie guide fossil that reaches 
its known upper range in Indiana few feet 
above the upper Salamonie contact, that is, in 
Limberlost rocks. 

Conodont studies by Rexroad (1980) and 
Rexroad and Droste (1982) record possibly 
three standard Silurian conodont zones within 
the Salamonie. The lowest of these, the 
Ozarkodina celloni Assemblage Zone, has 
been noted at one northwestern Indiana 
locality lowermost in the Salamonie. The next 
lowest zone, the Pterospathodus amorpho
gnathoides-Kockelella ranuliformis Assem
blage Zone, has been found elsewhere 
lowermost in the unit, and also elements of 
the Kockelella amsdeni Assemblage Zone have 
been found (rarely) in lower Salamonie rocks. 

In northwestern Indiana a zone of abun
dant ammodiscid foraminifers, the Ammo
discus-Thurammina Assemblage Zone, has 
been noted near the base of the formation 
(Mound, 1968; Rexroad and Droste, 1982), 
there in association with elements of the P. 
amorphognathoides-K. ranuliformis conodont 
zone. These fossil occurrences suggest that the 
Salamonie belongs generally in the lower part 
of the Niagaran Series and, in British terms, 
probably in parts of both the Llandoverian 
and Wenlockian Series. In accord with most 
common midwestern and midcontinent prac
tices, the ammodiscid zone places the lowest 
Salamonie rocks in the upper part of the 
Alexandrian Series (North American stand
ard). 

(See also Shaver and Sunderman, 1983.) 

Salem Limestone, CBR 
Sanders Group, 
Mississippian System 

Type locality and use of name: The name 
Salem Limestone was proposed by Cumings 

(1901) to replace the preoccupied name 
Bedford Limestone for rocks lying between 
the Harrodsburg Limestone (below) and the 
Mitchell Limestone (above). The abandoned 
term Mitchell corresponded closely to the 
present Blue River Group, of which the St. 
Louis Limestone is the bottom formation. A 
type section was not designated, but Cumings 
quoted a section described by Gorby (1886, 
p. 143). Although that section has been 
quarried away, the abandoned part of the 
Hoosier Stone and Concrete Corp. quarry in 
the NE¼ sec. 24, T. 2 N., R. 3 E., on the west 
edge of Salem, Washington County, Ind., is in 
nearly the same place and was designated by 
Smith (1970, p. 152) as the principal 
reference section. The Somerset Shale Mem
ber (Butts, 1922) was later assigned by Nicoll 
and Rexroad (1975, p. 9-10) to the Salem as 
its basal member rather than to the 
Harrodsburg, which was Smith's (1965) 
assignment. 

History of nomenclature: From the first 
quarry record of the Salem Limestone in 
1827 until the late 1800's, quarrymen did not 
realize the lateral continuity of the formation, 
so that the building stone was sold under 
many local names, such as Bedford stone, 
Bloomington stone, Ellettsville stone, Salem 
stone, and White River stone ( capitalization 
here as in the original sources). Still another 
and widely used quarry term is Bastard stone, 
which refers to an upper impure and normally 
discarded part of the Salem. Most of these 
names appear in various annual reports of 
what is now the Indiana Geological Survey 
(Siebenthal, 1901a). Variations of the local 
term Spergen Hill or Spergen were also in use, 
primarily because of the renown of that 
locality in Washington County, Ind., as a 
fossil-collecting site (for example, Spergen 
fossil bed of Hall, 1864), and Lyon (1860) 
correlated strata in Kentucky with the rocks 
that he called the Spergen 's Hill bed at 
Spergen Hill. With such a plethora of names · 
that had been used in a wide variety of ways, 
the difficulty in establishing a single formal 
stratigraphic name for the unit is not 
surprising. Because the name Bedford stone 
had come to dominate the building-stone 
industry, the Salem was first formally named 
the Bedford Oolitic Limestone (Hopkins and 
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Siebenthal, 1897). The formation was re
named the Salem Limestone by Cumings in 
1901 because the name Bedford was preoccu
pied by the Bedford Shale of Ohio (New
berry, 1871). Nevertheless, E. 0. Ulrich (as 
published by Buckley and Buehler, 1904, p. 
110) adopted the term Spergen Hill Lime
stone, which evolved to the Spergen Lime
stone (Wilmarth, 1938). Although the Indiana 
and Illinois Geological Surveys consistently 
used the name Salem, it was not until the 
1950's that the U.S. Geological Survey 
changed its use from "Spergen Limestone" to 
"Salem Limestone." (See Smith, 1970, p. 
152-153.) The Salem Limestone is now 
generally known in the building-stone trade as 
the Indiana Limestone. 

Description: Crossbedded calcarenite that is 
medium to coarse grained, tan, gray tan, and 
light gray, porous, and fairly well sorted and 
that occurs in exceptionally thick beds is the 
most widely known rock type of the Salem 
Limestone and is the internationally known 
building-stone facies. Individual grains are 
mostly microfossils (including especially the 
foraminiferid Globoendothyra baileyi), mac
rofossil fragments, and whole diminutive 
forms of macrofossils. Coated grains are also 
common. Other lithologies, besides the shale 
of the Somerset, include much finer and 
coarser calcarenites, biocalcirudites, very fine 
grained argillaceous dolomite commonly con
taining wavy black carbonaceous laminae, 
very fine grained to dense limestone in places 
including oolites, and dense argillaceous 
dark-gray to dark-brown limestone (Pinsak, 
1957). 

Where the Somerset Shale Member is 
absent, recognition of the conformable 
Harrodsburg-Salem boundary is difficult. The 
more obvious lithologic changes at the 
boundary represent shifting ecologic condi
tions rather than a hiatus. Similarly, vertical 
transition or even lateral gradation between 
lithologies representative of the Salem and the 
overlying St. Louis Limestone is the general 
situation in the subsurface of the Illinois 
Basin (Lineback, 1972), but in part of the 
Indiana outcrop belt the evidence of conti
nuity of deposition between the Salem and 
the St. Louis is not strong. In places along its 
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northern limits, the Salem is unconformably 
overlain by the Pennsylvanian Mansfield 
Formation. 

The Salem crops out along an irregular 
arcuate line extending from northwestern 
Putnam County to the Ohio River at the east 
edge of Harrison County. Commonly it is 60 
to 100 feet (18 to 30 m) thick along the 
central and southern parts of the outcrop 
belt; it is thinner to the north. The northern 
limit is difficult to place because it is near a 
depositional pinchout of the Salem and was 
also affected by pre-Pennsylvanian erosion 
and, therefore, is very irregular. The Salem is 
everywhere present in the subsurface south 
and west of the outcrop-pinchout belt. 
Subsurface thickness of the Salem is variable, 
but in much of southwestern Indiana it 
averages about 175 feet ( 52 m). The Salem 
reaches a maximum thickness of about 280 
feet (85 m) in northwestern Posey County 
and southeastern Gibson County (Keller and 
Becker, 1980, p. 15-16). 

Correlation: The Salem Limestone is identi
fied throughout the Illinois Basin in Illinois 
and Kentucky and maintains about the same 
stratigraphic relationships throughout. It is 
somewhat younger in Indiana than in western 
Illinois, however, and from Madison County 
northward in Illinois the upper part of the 
Salem grades laterally into the St. Louis 
Limestone (Lineback, 1972). The Salem is 
within the Taphrognathus varians-Apato
gnathus Assemblage Zone of conodonts 
(Collinson, Rexroad, and Thompson, 1971). 
It correlates with rocks within the TC Zone of 
Neves and others (1971), which is based on 
spores, and approximately with rocks within 
North American foraminiferal Zones 10, 11, 
and 12 of Mamet and Skipp (1971). In 
European terms it is early Visean in age. 

Salina Group, JBD & RHS 
Niagaran and Cayugan Series, 
Silurian System 

Type area and use of name : The term Salina 
was first used by J. D. Dana in 1863 in the 
combination Salina Period, during which time 
the Guelph limestones and marls and 
limestones and salt of the so-called Saliferous 
Epoch were said to be deposited in central 
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New York. The Salina once included rocks 
assigned to the Onondaga Salt (Saliferous) 
Group (Dana, 1880, p. 232-233), but after 
long evolution of the term in New York, the 
name Salina became restricted to Silurian 
rocks and also synonymous with most of the 
Cayugan Series, that is, with the Upper 
Silurian Series of other common North 
American terminology using a tripartite 
division of the Silurian System. (See Wil
marth, 1938, p. 1551, 1890-1892, and 
Rickard, 1975, pl. 2.) 

The name Salina has been used traditional
ly in both the Appalachian and Michigan 
Basins (Rickard, 1969; Mesolella, 1978; 
Landes, 1945; Ells, 1962, and Janssens, 
1977), variably as a formation or a group. In 
the latter basin the Salina Group reaches 
thickness greater than 2,500 feet (762 m) and 
consists dominantly of alternating carbonate 
rocks and salts. Southward the Salina lacks 
salts, becomes thinner (both depositionally 
and erosionally), and extends into a roughly 
wedge-shaped unit ranging in thickness from 
500 feet (152 m) (northeastern Indiana) to as 
little as 50 feet (15 m) (central Indiana). 

It was to part of this wedge that Pinsak and 
Shaver (1964, p. 47) first applied the name 
Salina Formation in Indiana, namely, to that 
part that lies buried north of the barrierlike 
Silurian feature in northern Indiana called the 
Fort Wayne Bank and to that outcropping 
part that had long been known as the 
Kokomo and Kenneth Limestones. After 
convincing evidence of a nearly complete 
facies relationship between typical Salina 
rocks of Michigan and reef-bearing rocks 
southward had been produced, Droste and 
Shaver (1982) extended the term Salina, as a 
group, to the whole of the wedge described 
above. (See precise limits defined in that 
source; fig. 5.) The named subsidiary units of 
the group became the Pleasant Mills Forma
tion (below, and including the Limberlost 
Dolomite, Waldron, and Louisville Members) 
and the Wabash Formation (above, and 
including the Mississinewa Shale Member and 
the Liston Creek, Kokomo, and Kenneth 
Limestone Members). The Salina Group, 
therefore, includes all the classically studied 
reef-bearing section in northern Indiana as 
well as the more basin-type Salina facies. 

Description: The Salina Group, thus defined, 
includes a great variety of dominantly 
carbonate rocks, ranging from fine-grained 
shaly rocks to pure carbonate-mud rocks and 
to coarse-grained vuggy bioclastic and other
wise highly fossiliferous rocks including 
reef-framework rocks; also, from open-marine 
deeper water carbonate rocks to very shallow 
marine, ecologically restricted rocks. Bedded 
evaporites are unknown, however. 

Environments of deposition tended to 
change cyclically (Droste and Shaver, 1977; 
Droste, Rexroad, and Shaver, 1980; Shaver 
and Sunderman, 1983); these changes are 
interpretable from the classically studied rock 
units and their boundaries. The several articles 
on these units (see names above) record the 
great lithologic complexities of the Salina 
Group. 

The geographic boundaries of the group 
consist of an eroded edge in central eastern 
Indiana and of a defined vertical cutoff along 
the distal limits of the lowermost Salina unit 
(Limberlost). The cutoff extends northwest
ward from Shelby County and, farther on, 
northward to the northwesternmost counties. 
Thickness along this cutoff ranges from about 
50 feet (15 m) (Shelby County) to 400 feet 
(122 m) (Newton and Lake Counties). 

Much of this thickness change is due to 
pre-Middle Devonian erosion, as the top of 
the Salina Group is everywhere coincident 
with the Silurian-Devonian unconformity, 
which increases in magnitude (and extent of 
Silurian truncation) southeastward. The bot
tom of the Salina Group is everywhere 
conformable, with possible rare minor excep
tion, with the underlying Salamonie Dolo
mite. A part of this relationship is very likely 
time transgressive. (See also Okla, 1976, for a 
thorough treatment of Salina rocks in 
Indiana.) 

Correlation: Many isolated to systematic 
studies in Indiana have recorded, during the 
modern period of study of the Salina rocks 
defined here, dozens of occurrences of key 
index fossils whose reliabilities are firmly 
established in a sequential stratigraphy that 
takes account of the ecologic factors. In 
addition, stratigraphic sense has been made of 
the hundreds of once hopelessly stratigraphi-
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cally /ecologically confused species that were 
the objects of classic study (Shaver, 1974b). 

Each of the main groups-pentamerid 
brachiopods, conodonts, and ostracods-as 
well as the rarer but significant fossils-grapto
lites, acritarchs, and the mollusk Megalomus 
canadensis-now has a consistent stratigraphic 
meaning. Collectively they show that the 
Salina Group in Indiana ranges in age from 
late Wenlockian (middle or late Niagaran) into 
Pridolian (late Cayugan). Significantly, some 
of the same indicators are common between 
the classically studied reef-bearing section and 
the rocks classically correlated with the Salina 
of other states, that is, the Kokomo and 
Kenneth rocks. The commonness of lower 
Salina rocks with upper Niagaran rocks has 
also been shown in the Appalachian Basin 
states (Rickard, 1975; Mesolella, 1978; 
Janssens, 1977; and Patchen and Smosna, 
1976). 

The youngest Salina rocks of Indiana, 
probably eroded at the top, are older than the 
youngest Salina rocks of the Michigan and 
Appalachian Basins. Southwestward the Sali
na has age equivalence with the middle and 
upper parts of the Bainbridge Group of the 
Illinois Basin, but there, too, the youngest 
Bainbridge rocks are probably younger than 
the youngest Salina of Indiana. 

(See also Shaver and others, 1985, and the 
several articles in this compendium on the 
units making up the Salina Group.) 

Saluda Member, HHG & AMB 
Whitewater Formation, 
Ordovician System 

Type locality and use of name: The name 
Saluda Bed was first used by Foerste (1902, 
p. 369) in describing a cliff-forming gray silty 
dolomitic limestone exposed along Saluda 
Creek 6 miles (10 km) south of Hanover, 
Jefferson County, Ind. The name replaced the 
term Madison Beds ( of Borden, 187 4, and 
others), which was preoccupied. The Saluda 
has been known as a member of the 
Whitewater Formation (Shideler, 1914; Fox, 
1962), as the Saluda Limestone (Patton, 
Perry, and Wayne, 1953), and as the Saluda 
Formation (Brown and Lineback, 1966; 
Hatfield, 1968). Because of its limited areal 
extent, Gray (1972b, p. 21-22) reassigned the 
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Saluda, with member status, to the White
water Formation. 

Description: The Saluda Member consists 
principally of dolomitic mudstone and dolo
mite. In its lower part it contains a distinctive 
zone rich in the corals Columnaria and 
Tetradium that is traceable from Clark 
County to Wayne County (Brown and 
Lineback, 1966). The base of this zone marks 
the base of the Saluda Member north of 
Jefferson County, but in Jefferson and Clark 
Counties a dolomitic mudstone, commonly 
about 25 feet (8 m) thick, underlies the coral 
beds and defines the base of the member. 
Together the coralline and cliff-forming 
dolomitic beds of the Saluda contrast well 
with the interbedded limestone and shale of 
the underlying Dillsboro Formation and make 
the conformable contact between these units 
distinct. 

The Saluda in most places is conformably 
overlain by rubbly limestone and calcareous 
shale that characterize the rest of the 
Whitewater Formation, and the contact is 
placed at the highest dolomitic bed (Brown 
and Lineback, 1966, p. 1021-1022). In Clark 
County and part of Jefferson County, 
however, the upper part of the Whitewater 
Formation is absent, and the Saluda Member 
is overlain disconformably by the Brassfield 
Limestone (Silurian) or by the Osgood 
Member of the Salamonie Dolomite (Silu
rian). 

The Saluda Member is about 60 feet (18 m) 
thick in the Madison area but thins to 14 feet 
(4 m) in Decatur County and to 9 feet (3 m) 
in Wayne County (Brown and Lineback, 
1966). This northward thinning is mostly 
complemented by a corresponding thickening 
in the rest of the Whitewater Formation. The 
Saluda is recognized only in the outcrop area 
and in the near subsurface, although a horizon 
that approximates the base of the Saluda was 
traced in the subsurface across the state by 
Gray (1972b). 

Correlation : The Saluda Member is Rich
mondian in age and on the basis of a 
lithostratigraphic study by Gray (1972b) and 
further subsurface study by John B. Droste 
(oral communication, 1983) appears to be 
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correlative with the lower part of the Brainard 
Shale of western Indiana and Illinois. In 
Kentucky it is recognized as the Saluda 
Member of the Drakes Formation (Peterson, 
1966), and a thin extension into a small area 
in western Ohio was recognized by Hay 
(1981). 

Sample.Formation, HHG 
West Baden Group, 
Mississippian System 

Type locality and use of name in Indiana: The 
Sample Formation was originally named the 
Sample Sandstone Member of the Gasper 
Oolite by Butts (1917, p. 70-73), who 
designated a type locality at Sample Station, 
Breckinridge County, Ky. As exposed in that 
area, the formation consists of 20 to 40 feet 
(6 to 12 m) of massive thick-bedded and 
crossbedded sandstone, flaggy sandstone, and 
shale. 

Equivalent rocks in Indiana were originally 
given the name Brandy Run Sandstone 
(Malott, 1919, p. 10). This name was 
abandoned when equivalence to the Sample 
Sandstone was recognized (Cumings, 1922, p. 
515-516). Dominance of sandstone on natural 
outcrops gives a false impression of the 
lithology of the unit, as is also true for other 
Chesterian elastic units, and for this reason 
Gray and Perry (1956) changed the name to 
Sample Formation. A railroad cut near 
Huron, Lawrence County (Gray and others, 
1957, p. 10-14; Malott, 1952, p. 103-105), is 
here designated a reference section for the 
Sample Formation in Indiana. 

Description: The Sample Formation in 
Indiana is 15 to 50 feet ( 5 to 15 m) thick and 
consists of varicolored shale and thin-bedded 
and crossbedded sandstone (Gray and others, 
1957, pl. 2). Shale dominates in the northern 
part of the outcrop area from Putnam County 
southward through Orange County, but 
sandstone becomes more conspicuous south
ward to the Ohio River (Malott, 1952, p. 13). 
The formation is present in the subsurface 
from Parke County southwestward, but in 
much of this area it is indistinguishable from 
formations above and below because the 
limestone formations that define its upper 
and lower boundaries are absent (Sullivan, 

1972, p. 19; see also the discussion of the 
West Baden elastic belt under "Elwren 
Formation"). 

The Sample Formation conformably over
lies the Beaver Bend Limestone and is overlain 
conformably by the Reelsville Limestone. 
Where the Reelsville is depositionally absent, 
elastic rocks that would normally be assigned 
to the Elwren Formation directly overlie 
elastic rocks that would normally be assigned 
to the Sample, and to place a contact between 
them is difficult or impossible. At a few 
localities a disconformity appears to separate 
the two formations (Malott, 1919, p. 11; 
1952, p. 56-57), but Gray and Perry (1956) 
considered this feature to be of local 
significance only, a manifestation of what 
later came to be understood as the West 
Baden elastic belt. Where higher Chesterian 
rocks are missing as a result of pre-Pennsyl
vanian erosion, the Sample Formation is 
disconformably overlain by the Mansfield 
Formation (Morrowan). 

Correlation: The Sample Formation has been 
considered equivalent to part of the Paint 
Creek Formation of former Illinois usage 
(Swann and Atherton, 1948, p. 270). The 
name Paint Creek has been replaced in the 
standard Chesterian section, however, and the 
Sample is now designated as the middle 
member of the Ridenhower Formation 
(Swann, 1963, p. 35; Willman and others, 
1975, p. 154). 

Sanders Group, CBR 
Valmeyeran Series, 
Mississippian System 

Type locality and history of nomenclature: 
The Sanders Group was named by Smith 
(1965) to include the Harrodsburg and Salem 
Limestones. The group was expanded by 
Nicoll and Rexroad (1975, pl. 2, p. 4), who 
raised the Ramp Creek Limestone Member 
(Muldraugh Formation) to formational rank 
and included it and the laterally equivalent 
Muldraugh Formation in the Sanders Group. 
(See under "Harrodsburg Limestone" a chart 
[fig. 1] summarizing the history of nomencla
ture of the Sanders Group and its subdivi
sions.) The type locality is near Sanders in 
Monroe County, Ind., but a specific type 
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section was not designated. Smith's (1965, p. 
9) reference sections are in tributaries of 
Ramp Creek within half a mile (0.8 km) east 
and northeast of Sanders and in an abandoned 
quarry in the center of the E½NW¼SE¼ sec. 
33, T. 8 N., R. 1 W. (See the discussion under 
"Ramp Creek Formation" for excellent 
nearby reference sections showing the interval 
from the base of the group up into the Salem 
Limestone.) 

Description: The Sanders Group consists of a 
variety of carbonate rocks in complex facies 
relationships. The Ramp Creek and Mul
draugh Formations at the base of the group 
are dominantly a mixture of fine-grained 
dolomite and of limestone that in places 
contains abundant echinodermal and bryo
zoan fragments. Cherty and siliceous intervals 
are common, and minor amounts of siltstone 
and shale are present. Above that interval in 
the Harrodsburg Limestone well-cemented 
bioclastic calcarenites and calcirudites are 
dominant over argillaceous limestone, dolo
siltites, and shale. The abundance of geodes 
and chert decreases upward in the group. The 
Salem Limestone except for the Somerset 
Shale Member at its base is dominated by 
porous calcarenite, although it contains a 
wide variety of other kinds of limestone. 

The group crops out along the margin of 
the Illinois Basin in an irregular arc from 
Fountain County to southern Harrison 
County. It is present throughout the subsur
face west and south of the outcrop belt. 
Along the central and southern parts of the 
belt the Sanders generally ranges between 120 
and 150 feet (37 and 46 m) in thickness, but 
it is thinner toward the north. It thickens 
abruptly off the margin of the Borden delta 
deposits (see "Borden Group"), principally 
because of thickening of the Muldraugh 
Formation within the resulting topographic 
basin, and it reaches a maximum thickness of 
about 510 feet (150 m) in the subsurface in 
Posey County. 

The Sanders Group overlies rocks of the 
Borden Group with a depositional hiatus 
marked by a sharp lithologic break and in 
most places by a zone of glauconite at the top 
of the Borden. Throughout most of its extent 
it is overlain conformably by the St. Louis 
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Limestone, although local hiatuses are pos
sible. Along its northern margin, however, the 
group is truncated by pre-Pennsylvanian 
erosion and is unconformably overlain by the 
Mansfield Formation (Morrowan). 

Correlation : The Sanders Group is middle 
Valmeyeran in age. The names Ramp Creek, 
Harrodsburg, and Salem are used in Illinois, 
although the first two are considered to be 
members of the Ullin Formation and 
"Muldraugh" is considered to be a junior 
synonym of "Ramp Creek." The units are not 
precisely isochronous throughout, however. 
In the Kentucky part of the Illinois Basin the 
name Salem is also used, but the Warsaw 
Limestone of Kentucky use approximates the 
Harrodsburg and all but the lower part of the 
Ramp Creek-Muldraugh section in Indiana. 
The latter two formations are equivalent to 
the Fort Payne Formation in adjacent Illinois 
and Kentucky. The oldest part of the Sanders 
Group is in the Gnathodus texanus-Taphro
gnathus Assemblage Zone (conodonts), and 
the rest is in the Taphrognathus varians
Apatognathus Assemblage Zone (Nicoll and 
Rexroad, 1975, p. 2, 3). 

Scales Shale, HHG 
Maquoketa Group, 
Ordovician System 

Type locality and use of name in Illinois: The 
Scales Shale was initially named the Scales 
Formation by Templeton and Willman (1963, 
p. 135) for the village of Scales Mound, Jo 
Daviess County, Ill., near which the formation 
is exposed in railroad cuts. The lower and 
greater part of the formation is dark-brown 
shale; at the top is a gray shale that contains 
thin beds of argillaceous limestone. The 
formation most commonly is 7 5 to 100 feet 
(23 to 30 m) thick and is widely recognized in 
Illinois (Buschbach, 1964; Kolata and Graese, 
1983). 

Use of name and description in Indiana : A 
three-part division of the Maquoketa Group 
(then a formation) in northwestern Indiana 
was recognized by Gutstadt (1958a, p. 76), 
but he did not name the divisions, and it 
remained for Gray (1972b, p. 20-21) to 
extend the name Scales Shale to the lowest of 
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these. The formation is identifiable in most of 
northern, central, and southwestern Indiana 
(John B. Droste, oral communication, 1983). 
Throughout its extent it is underlain by the 
Trenton Limestone (Ordovician) and overlain 
by the Fort Atkinson Limestone (Ordovi
cian). The upper contact is generally consid
ered to be conformable, but the lower contact 
is thought by some authors to be disconform
able (Rooney, 1966; Willman and others, 
1975, p. 84-85), whereas others (for example, 
Gray, 1972b, p. 6-7 and 14-15) question this 
interpretation and consider this contact to be 
essentially conformable. On the basis of a 
recent regional study of the Trenton Lime
stone, Brian D. Keith ( oral communication, 
1984) has suggested that the contact is a 
regionally time-transgressive discontinuity, 
but not a disconformity. Age relationships 
discussed below strongly support the latter 
view. 

The Scales Shale is commonly about 100 
feet (30 m) thick in northwestern Indiana, 
but it thickens strikingly eastward and 
southeastward. In much of eastern Indiana, 
where it makes up by far the largest part of 
the Maquoketa Group, it is 500 to 700 feet 
(150 to 200 m) thick. The upper part is gray 
shale containing thin beds of limestone that 
become more abundant southeastward. This 
part grades downward into the lower part, 
which is dominantly dark brown shale and is 
100 to 300 feet (30 to 100 m) thick. 

Correlation: The Scales Shale of the north
western Illinois outcrop area was long 
considered to be Richmondian in age 
(Twenhofel and others, 1954) but later was 
thought to be "equivalent to all the 
Cincinnatian strata older than the Rich
mondian" (Templeton and Willman, 1963, p. 
136). More recent opinion (Shaver and others, 
1985) assigns the Scales of Illinois to the 
Maysvillian Stage and implies that the 
Scales-Galena (in Indiana, Scales-Trenton) 
contact descends in time eastward, so that 
much of the Scales in Indiana belongs to the 
Edenian Stage and is contemporaneous with 
higher parts of the Galena Group in Illinois. 

Schweizer Member, CBR 
Sexton Creek Limestone, 
Silurian System 

Type section and use of name: The Schweizer 

Member of the Wilhelmi Formation was 
named by Willman (1973) for Schweizer 
School 1 mile (1.6 km) west of the type 
section, which is part of the Wilhelmi type 
section, in the SE¼ sec. 35, T. 35 N., R. 9 E., 
Will County, Ill. The lithologic distinctions 
between the Birds Member of the Wilhelmi 
and the overlying Elwood Formation of 
Illinois are lost in northwestern Indiana, and 
the lithologic equivalents of each are included 
in the Sexton Creek Limestone. Because the 
lower member of the Wilhelmi, the Schweizer, 
is both laterally and vertically gradational 
with the Sexton Creek in Indiana, it is 
included as a member of the formation in 
Indiana (Rexroad and Droste, 1982). 

Description: The Schweizer Member generally 
consists of intermixed dolomitic shale and 
shaly to argillaceous dolomite. Silty intervals 
and patches of siliceous dolomite are present 
in some areas, but the unit has little or no 
chert. Reworked Ordovician material, includ
ing fossils, is present throughout the member, 
but particularly in the lower part, and 
commonly imparts a greenish color to the 
Schweizer. Otherwise, gray dominates in 
contrast with the more usual brown of the 
overlying part of the Sexton Creek. Maximum 
recognized thickness in Indiana is 39 feet (12 
m). The unit thins and disappears to the east 
and the south by depositional thinning and 
interfingering with the rest of the Sexton 
Creek. 

Correlation: The Schweizer Member is the 
basal unit of the Alexandrian Series in Illinois 
and in part of Indiana. The few indigenous 
conodonts are those of the Panderodus 
simplex Assemblage Zone, but this interval is 
recognized primarily on negative evidence as 
the zone underlying the lowest level of 
occurrence of Distomodus kentuckyensis in 
the Midwest (Liebe and Rexroad, 1977). The 
Schweizer is about the same age as the Belfast 
Member of the Brassfield Formation (Dolo
mite) of southwestern Ohio and adjacent 
Kentucky. 

Seelyville Coal Member, WAH & HCH 
Staunton Formation, 
Pennsylvanian System 

Type locality and use of name: The name 
Seelyville was applied casually by Ashley 
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(1909, p. 31, chart opposite p. 97) to the 
thick coalbed mined underground at Seely
ville in Vigo County, Ind. No specific type 
section was designated. From 1899 to 1909 
this coal had been mistakenly called Coal VI 
(Ashley, 1899), an error that Ashley later 
(1909) corrected to Coal III. Fifty years later 
this coal was formally named the Seelyville 
Coal Member by Kosanke and others (1960, 
p. 33), who incorrectly spelled it "Seeley
ville" and who (p. 46) designated the type 
area as the mines near Seelyville, Vigo 
County, in T. 12 N., Rs. 7 and 8 W. 

Description: The Seelyville Coal Member has 
been reported to be as much as 11 feet ( 3.4 
m) thick and averages 6 feet (1.8 m) in 
thickness in the northern part of the Indiana 
coalfield. It is bright banded and highly 
pyritiferous and is split into three benches of 
about equal thickness by two thin pyritifer
ous shale partings (Hutchison, 1960). The 
roof of the coal is either gray shale that is 
silty and carbonaceous or brown to gray 
sandstone that is massive, friable, fine grained, 
carbonaceous, and micaceous. The floor is 
generally gray plastic underclay that is shaly 
in places. 

Correlation and nomenclature: The Seelyville 
is the uppermost member of the Staunton 
Formation and has been known by various 
names along its outcrop area, which extends 
the length of the Indiana coalfield. It has been 
called the Lower Hanging Rock Coal in 
Vermillion County, where it was mined with 
the Colchester Coal Member along the Big 
Vermillion River northwest of Eugene. In 
Clay and Vigo Counties it has been called the 
Staunton Coal from exposures around Staun
ton, and in Dubois and Pike Counties it has 
been called the Rock Creek Coal (Fuller and 
Ashley, 1902, p. 2). Along the outcrop in the 
latter counties, it is only 2 to 3 feet (0.6 to 
0.9 m) thick and has a shale or a sandstone 
roof. 

The Seelyville was correlated with a part of 
the Abingdon Cyclothem of western Illinois 
by Alexander (1943). As recognized in Illinois 
by Hopkins and Simon (1975, p. 186), the 
Seelyville occurs primarily in Edgar, Clark, 
and Crawford Counties in the eastern part of 
the state but is found only in places in 
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southern Illinois between the DeKoven and 
Colchester Coal Members. There the species 
of spores found in the Seelyville help to 
distinguish it from the older DeKoven coal 
(Peppers, 1970, p. 31-33). Southward in 
Illinois the Seelyville thins and is split into 
two benches (Treworgy, 1981, p. 5). 

Selmier Member, NRH 
New Albany Shale, 
Devonian System 

Type section: The name Selmier Member of 
the New Albany Shale was first used by 
Lineback (1968, 1970) for greenish-gray to 
olive-gray shale exposed in its type section on 
the south wall of the Berry Materials Co. 
quarry in the NE¼NW¼ sec. 34, T. 7 N., R. 8 
E., Jennings County, Ind. The name was 
taken from the Selmier State Forest, which is 
1 mile (1.6 km) northeast of the type 
exposure. 

Description: Although the member is com
posed primarily of gray shale, it also contains 
thin beds of brownish-black shale, dolomite, 
limestone, and quartzose sandstone. It con
tains a fauna of conodonts and a few 
pelecypods and gastropods, and burrows and 
trace fossils are common. The subsurface 
Selmier was redefined by Hasenmueller and 
Bassett (1981) to include some of the 
dark-gray shales that Lineback (1970) in
cluded in the upper part of the underlying 
Blocher Member. At the base of the Selmier 
are light-gray quartz sandstone beds and 
laminae. These beds are present in a core from 
Jackson County (Hasenmueller and Bassett, 
1981) and at several outcrops in Jennings, 
Scott, and Jefferson Counties (Lineback, 
1970). North, west, and south of Jennings 
County and eastern Jackson County, the 
quartz-sandstone beds thin and are fewer in 
number (Hasenmueller and Bassett, 1981). 
The Selmier is absent from most of Harrison, 
Floyd, and Clark Counties. The member is 6 
feet (1.8 m) thick near Scottsburg in Scott 
County and thickens northward to more than 
40 feet (12 m) in southwestern Bartholomew 
County. The northward thickening of the 
Selmier in the shallow subsurface appears in 
part to be the result of a facies relationship 
with the overlying Morgan Trail Member 
(Hasenmueller and Bassett, 1981). The 
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Selmier thickens to the southwest and in 
Posey County attains its maximum known 
thickness of 126 feet (38 m). 

Correlation: The Selmier Member corresponds 
to the Spathiocaris Zone of Campbell (1946). 
Samples from the base of the member contain 
conodonts that are indicative of the doI 
division of the German Devonian standard 
(Collinson and others, 1967). And a single 
sample from the upper part of the Selmier 
contains Palmatolepis quadrantinodosalobata, 
which is indicative of the do II division of the 
German Devonian standard (Collinson and 
others, 1967). 

The Selmier Member is correlative with an 
unnamed shale of Meents and Swann (1965), 
the Sweetland Creek Shale of the New Albany 
Group mapped by North (1969, fig. 22) in 
southeastern Illinois (south of his vertical 
cutoff), the Sweetland Creek Member of the 
New Albany Shale mapped by Schwalb and 
Norris (1980b) in northwestern Kentucky, 
and the lower part of the Sweetland Creek 
Shale mapped by North (1969) in the 
northeastern part of the Illinois Basin in 
Illinois. The Selmier is also mostly equivalent 
to the Selmier Shale mapped by Cluff and 
others (1981) in southeastern Illinois. It is not 
recognized in the Michigan Basin, but it is 
stratigraphically equivalent to part of the 
Antrim Shale of northern Indiana and 
Michigan (Lineback, 1968, 1970). It is 
lithologically similar to the Olentangy Shale 
of Ohio and may be equivalent to the upper 
part of the Olentangy, which Tillman (1970) 
determined is Late Devonian in age primarily 
on the basis of ostracod faunas (Hasenmueller 
and Bassett, 1981). The Selmier is also 
equivalent to the upper part of the Dowell
town Member of the Chattanooga Shale of 
Tennessee (Lineback, 1970). 

The sandstone beds at the base of the 
Selmier are in the same stratigraphic position 
as thin sandy beds in the lower part of the 
Selmier Shale in eastern Illinois. These sandy 
beds in eastern Illinois have been tentatively 
equated with the Sylamore Sandstone in 
central and western Illinois by Collinson and 
Atherton (1975, p. 122). (See Lineback, 
1970, and Hasenmueller and Bassett, 1981.) 

Sexton Creek Limestone, CBR & JBD 
Alexandrian Series, 
Silurian System 

Type section, history of name, and use in 
Indiana: The name Sexton Creek Limestone 
was applied by Savage (1909) to Silurian 
strata above the Edgewood Limestone and 
below Helderbergian (Lower Devonian) rocks 
for exposures at the mouth of Sexton Creek 
in Alexander County in southwestern Illinois. 
In the same report the Edgewood was defined 
as lying between the Girardeau Limestone 
(Lower Silurian) and the Sexton Creek. The 
Sexton Creek was later restricted (Ulrich, 
1911) to approximately its present strati
graphic limits, and the overlying rocks now 
referred to the St. Clair Limestone were 
eliminated from the formation. The boundary 
between the Edgewood and the Sexton Creek 
has been variously defined. At present the 
brachiopod Platymerella manniensis is used in 
the type area in Illinois to characterize the 
basal beds of the Sexton Creek. As currently 
defined, the Sexton Creek is the precise 
equivalent of the Brassfield Limestone and is 
physically continuous with it, and so the 
junior name Sexton Creek serves only to 
designate conveniently a distinctive facies of 
the Brassfield. The name was first used in 
Indiana in 1974 (Becker). The Schweizer 
Member is present as a basal unit of the 
Sexton Creek in parts of north western 
Indiana (Rexroad and Droste, 1982). 

Description: Throughout most of the extent 
of the Sexton Creek Limestone in Indiana, 
exclusive of the Schweizer Member, the 
formation is an impure very cherty dolomite 
or limestone, but the chert commonly does 
not extend all the way to the top or the 
bottom of the formation. In places chert 
constitutes 60 to 70 percent of the rock. 
Almost everywhere in Indiana the carbonate 
component is light to medium brown, 
although there is some gray banding and 
mottling. It is fine or medium grained and 
commonly granular but includes coarse lenses 
and beds, some of which are bioclastic. 
Irregular gray or brown shale partings are 
erratically present. The Schweizer is much 
more argillaceous and contains little or no 
chert. 
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The Sexton Creek is present in the 
subsurface in the western half to two-thirds of 
Indiana and averages between 40 and 50 feet 
(12 and 15 m) in thickness. It is more than 
100 feet ( 30 m) thick in the northwest corner 
of the state, but in that area it is highly 
variable in thickness because of relief on the 
Ordovician erosion surface on which it was 
deposited. In southeastern Indiana at the 
facies boundary with the Brassfield Limestone 
it is as thin as 12 feet (3.7 m). The Sexton 
Creek unconformably overlies Ordovician 
rocks of the Maquoketa Group. It is overlain 
unconformably by the St. Clair Limestone in 
southwestern Indiana and by the Salamonie 
Dolomite elsewhere in the state, except in 
Lake County where the relationship is 
possibly conformable. 

Correlation: The Sexton Creek Limestone is 
recognized under that name in southeastern 
Missouri and southwestern Illinois. It is in a 
facies relationship with the Birds Member of 
the Wilhelmi Formation and with the Elwood 
and Kankakee Formations of northeastern 
Illinois. It is also in a facies relationship with 
the Manitoulin Dolomite Member and the 
Cabot Head Member of the Cataract Forma
tion of northeastern Indiana and with the 
Brassfield Limestone of east-central and 
southeastern Indiana and in north-central 
Kentucky. In terms of conodont zones the 
Schweizer Member of the Sexton Creek 
belongs in the Panderodus simplex Assem
blage Zone, and the rest of the Sexton Creek 
is in the Distomodus kentuckyensis Assem
blage Zone (Rexroad and Droste, 1982). The 
latter approximates the middle Llandoverian 
part of the British standard Silurian sequence, 
but the Sexton Creek also includes rocks of 
late Llandoverian age where it merges with 
the Brassfield of southwestern Indiana. 

Shady Lane Coal Member, HCH & WAH 
Mansfield Formation, 
Pennsylvanian System 

Type section and use of name : The name 
Shady Lane was first applied by Hutchison 
(1960, p. 12) to the coal exposed in the 
stream valley in the SE¼ sec. 23, T. 13 N., R. 
6 W., near Shady Lane on U.S. 40, Clay 
County, Ind. The Shady Lane lies 20 to 40 
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feet (6 to 12 m) below the top of the 
Mansfield Formation and some 10 feet (3 m) 
above what is probably the equivalent of the 
Ferdinand Bed of the Lead Creek Limestone 
Member. The Shady Lane was assigned 
member rank by Powell (1968). 

Description: Shady Lane coal is shiny and 
pyritiferous, ranges from 0.5 to 3.0 feet (0.2 
to 0.9 m) in thickness, breaks into small 
regular cubes when mined, and is iridescent 
on fractured surfaces. Its iridescence has led 
to the trade name Peacock Coal. The roof is 
generally tan to yellow sandstone that is 
ferruginous and carbonaceous, but in places it 
is gray shale that is soft, carbonaceous, and 
slightly sandy. The floor of the coal is shale, 
dirty ferruginous sandstone, or gray to 
light-gray underclay that is shaly, somewhat 
plastic, and carbonaceous. 

Correlation: The Shady Lane Coal Member 
can be traced from its type locality only with 
difficulty, because much of the distribution is 
in lenses and discontinuous beds. A coalbed at 
about its stratigraphic position, however, is 
present in much of the northern part of the 
coalfield. This position is thought to correlate 
with the Manley Coal Member of the Abbott 
Formation in Illinois (Hopkins and Simon, 
1975, p. 182). The Shady Lane coal is one of 
several coalbeds identified in different places 
as Coal I (Ashley, 1909, p. 60-61). 

Shakopee Dolomite, JBD & JBP 
Prairie du Chien Group, 
Ordovician System 

Type locality and use of name: The Shakopee 
Dolomite was named (Winchell, 187 4, p. 
138-139) from outcrops at Shakopee, Scott 
County, Minn., where Shakopee rocks lie on 
sandstone that was later correlated with the 
New Richmond Sandstone. From this original 
understanding, use of the term Shakopee was 
extended to Illinois, where this unit overlies 
the New Richmond Sandstone or the Oneota 
Dolomite and is overlain by the St. Peter 
Sandstone generally or by the Everton 
Dolomite in southern Illinois (Willman and 
Templeton, 1951, and earlier authors). The 
Illinois concept was then applied to Indiana 
but with some modification of its defined 
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stratigraphic relations (Droste and Patton, 
1985). 

Description: The Shakopee Dolomite of 
Indiana is a pure to impure and generally very 
fine grained to fine-grained dolomite contain
ing some chert and interbeds of shale, 
siltstone, and sandstone. In southern Indiana, 
where younger beds of the Shakopee are 
preserved, fine- to medium-grained dolomite 
increases in abundance upward. The color 
ranges from light shades of gray to light to 
medium shades of brown. Chert in the 
Shakopee is vitreous, opaque, and tripolitic; is 
uniformly colored, color banded, or colored 
with oolitic texturing; and ranges in abun
dance from sporadic nodules and thin 
irregular beds in dolomite through zones 
several feet thick. 

Sandstone beds generally as much as several 
tens of feet thick are interbedded in dolomite 
through a total thickness of about 400 feet 
(122 m) in southeastern and south-central 
Indiana. Most of the interbedded dolomite is 
not the typical very fine grained to 
fine-grained rock but instead is medium 
grained and very light colored. 

The Shakopee overlies the Oneota with 
gradational contact and is overlain uncon
formably by rocks of the Ancell Group 
generally except in southwestern Indiana 
where the Everton lies superjacent to the 
unconformity. The Shakopee is present 
everywhere in the Indiana subsurface except 
for an area in northern Indiana where pre-St. 
Peter erosion completely stripped the forma
tion. Its only Indiana exposure is among the 
chaotically faulted rocks that are quarried at 
Kentland in Newton County (Gutschick, 
1983). 

The Shakopee increases in thickness from 
its eroded limit in northern Indiana to 
perhaps 2,000 feet (610 m) in southwestern 
Indiana. A significant amount of the thicken
ing of the Shakopee results from the addition 
of younger beds southward, but a regional 
thickness increase southward indicates a 
major center of deposition in that direction. 

Correlation : The Shakopee Dolomite of 
Indiana is equivalent to the upper part of the 
undifferentiated Knox Dolomite of Ohio; the 

upper part of the undifferentiated Prairie du 
Chien Group of Michigan; the Roubidoux 
Formation, the Jefferson City Dolomite, and 
the Cotter Dolomite of Kentucky; and the 
New Richmond Sandstone and the Shakopee 
Dolomite of Illinois (Droste and Shaver, 
1983; Shaver and others, 1985). 

Shelburn Formation, AMB, CEW & CHA 
McLeansboro Group, 
Pennsylvanian System 

Type locality and redefinition of name: The 
name Shelburn Formation was used by 
Cumings (1922, p. 525, 529) for the rocks 
included in the "interval between the 
disconformity above Coal VII and the base of 
the Merom Sandstone." The name was taken 
from Shelburn, Sullivan County, Ind., al
though no type section was designated by 
Cumings. 

Miscorrelation by Shrock and Malott 
(1929) of the West Franklin Limestone 
Member, which is at the top of the Shelburn 
Formation of present definition, resulted in 
misuse of the name Shelburn. The name was 
used by Logan (1932) in southern Indiana as 
a group name for rocks extending to the top 
of his Ditney Formation, but in Sullivan 
County the name was used for rocks 
extending to the top of the Livingston 
Limestone Member (Bond Formation) (Ma
lott, 1948, p. 125-141; Wier and Esarey, 
1951, pl. 4). The Shelburn Formation was 
defined by Wier and Gray (1961) and Wier 
(1961, 1965) to include rocks from the top of 
the Danville Coal Member of the Dugger 
Formation to the top of the West Franklin 
Limestone Member. The term Shelburn as 
thus defined includes only the lower part of 
the rocks that Cumings originally called the 
Shelburn Formation in Sullivan County but is 
the same as the Shelburn Formation that he 
recognized in Gibson and Vanderburgh 
Counties to the south. 

Description: The Shelburn Formation in
cludes the Busseron Sandstone, Pirtle Coal, 
and West Franklin Limestone Members, 
unnamed beds of shale, siltstone, and 
sandstone, and thin discontinuous beds of 
coal, clay, and limestone. The formation 
ranges from 50 to 250 feet (15 to 76 m) in 
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thickness and is mainly composed of shale 
and siltstone and sandstone. 

The Shelburn Formation crops out from 
along the Ohio River in Vanderburgh and 
Posey Counties northward to Vigo and 
Vermillion Counties. 

Correlation: The Shelburn is correlative with 
the lower parts of the Modesto Formation in 
Illinois and of the Sturgis Formation in 
Kentucky. 

Shetlerville Member, DDC & HHG 
Paoli Limestone, 
Mississippian System 

Type section and use of name: The 
Shetlerville Formation was named by Stuart 
Weller (1920b, p. 123) for exposures of shale 
and limestone just east of Shetlerville, Hardin 
County, Ill. The unit was later restricted to 
the lower ( mainly limestone) part of the 
original formation and was designated as a 
member of the Renault Formation (Swann, 
1963, p. 82). An abandoned quarry south of 
Shetlerville in the SE¼NE¼SW¼ sec . 35, T . 
12 S., R. 7 E., was referred to as the type 
section, in which the unit is 15 feet ( 4.6 m) 
thick. 

The lower carbonate-rock-dominated part 
of the Paoli Limestone of Indiana outcrop 
usage was correlated by Pinsak (1957, p. 
17-18) and Swann (1963, pl. 1) with the 
Shetlerville Limestone Member of Illinois. 
Although some uncertainties in this correla
tion remain, the Shetlerville is here recognized 
for Indiana usage as a member of the Paoli 
Limestone (fig. 2). It is overlain by the 
Yankeetown Member and underlain by the 
Popcorn Member. (See articles on these 
members, here newly recognized in Indiana.) 
A reference section for the Shetlerville in 
Indiana is the principal reference section for 
the Paoli Limestone, an abandoned quarry 
just north of the former railroad tracks on the 
west side of Paoli, Ind. (SW¼SE¼SE¼ sec. 35, 
T. 2 N. , R. 1 W.). 

Description: In Indiana the Shetlerville 
Member is 3 to 15 feet (0.9 to 4.6 m) thick 
along the outcrop from Putnam County in the 
north to Crawford County in the south 
(Kissling, 1967, p . 46). It contains light-gray 
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medium- to thick-bedded limestone of vari
able textural types, mainly skeletal, micritic, 
and oolitic . Wavy argillaceous and silty 
laminae are present in many places through
out the Shetlerville, and a mottled gray-brown 
and brown brecciated limestone, similar in 
character to the Bryantsville Breccia Bed, is 
commonly present at the top of the 
Shetlerville. The lower surface is conformable 
and in places gradational with the underlying 
Popcorn Member (Kissling, 1967, p. 52). 

Correlation: The Shetlerville Member of the 
Paoli Limestone corresponds to a part of the 
Renault Formation of Indiana subsurface 
usage. 

Siberia limestone Member, HHG 
'l'obinsport Formation, 
Mississippian System 

Type section and history of name: In Malott 's 
(1925) seminal paper on outcropping upper 
Chesterian rocks of southernmost Indiana, he 
identified and traced a thin limestone bed 
that had earlier been named, but not 
described, as the Siberia Limestone (Malott 
and Thompson, 1920). A type section was 
designated in the J. Schilling quarry, 2½ miles 
( 4 km) southeast of Siberia in northern Perry 
County (Malott, 1925, p. 110) . Equivalence 
of this bed to the Menard Limestone of 
southwestern Illinois was later asserted 
(Malott, 1931, p. 222), and the name Siberia 
was abandoned. The scope of the Menard as 
applied in Indiana was expanded by Malott 
and Esarey (1940) and Malott, Esarey, and 
Bieberman (1948) , but boundary criteria were 
never specified. 

Recognizing that this thin bed of limestone 
did not represent the entire Menard as most 
widely understood, Rexroad and Nicoll 
(1965, p. 8-9) reinstated the Siberia as a 
member of what they designated as the 
Menard Formation. The limits of that 
formation, however, remained unspecified 
(see discussion of boundary problems under 
"Tar Springs Formation"), and in a restudy of 
outcropping upper Chesterian rocks, Gray 
(1978, p. 11) placed the Siberia Limestone 
Member within the newly named Tobinsport 
Formation. 
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Description: Near its type locality the Siberia 
Limestone Member commonly is a single bed 
of gray skeletal limestone 3 to 5 feet (0.9 to 
1.5 m) thick; southward it is a somewhat 
thinner yellow-brown micrite and is discon
tinuous. To the north, in eastern Dubois 
County, isolated limestone exposures as much 
as 20 feet (6 m) thick are uncertainly 
identified as Siberia; they may instead 
represent the Leopold Limestone Member, 
which is stratigraphically somewhat lower. 

Correlation: The Siberia Limestone Member 
appears to be a tongue of the so-called main 
or massive Menard of subsurface usage, and 
therefore it probably represents a part of the 
Scottsburg Limestone Member of the Menard 
Limestone in the standard Chesterian section 
of Swann (1963, p. 38-40) and Willman and 
others (1975, p. 160). Conodont studies by 
Rexroad and Nicoll (1965) support this 
correlation and place the Siberia and associ
ated shale near the base of the Kladognathus
Cavusgnathus naviculus Assemblage Zone. 
Some of the sites they reported, however, are 
now assigned to the Leopold Limestone 
Member. The Siberia Limestone Member 
correlates with rocks within the Namurian 
Series of European usage, probably those near 
the boundary of Zones El and E2. 

Silver Creek Member, JBD & RHS 
North Vernon Limestone, 
Devonian System 

Type locality, reference section, synonyms, 
and use of name: The name Silver Creek 
Hydraulic Limestone was given (Siebenthal, 
1901b, p. 345-346) to gray dense massive 
argillaceous dolomitic limestone exposed 
along Silver Creek northwest of the Falls of 
the Ohio, Clark County, Ind. The same rocks 
had previously been called the Hydraulic 
Limestone, Cement Beds (Rock), and Water
lime. In 1915 the rank of this unit was 
reduced to member by Butts (p. 120), who 
further changed the name to the Silver Creek 
Limestone Member and assigned it to the 
Sellersburg Limestone. In a further history of 
nomenclatural changes for North Vernon 
rocks, this unit came to be considered in the 
1970 compendium (Shaver and others) as the 
Silver Creek Member in the lower part of the 

North Vernon Limestone. (See the North 
Vernon article.) 

A reference section was designated by 
Burger and Patton (1970, p. 167) as the 
approximately 14 feet ( 4.3 m) of typical 
Silver Creek rocks exposed in the Louisville 
Cement Co. quarry at Speed (Clark Military 
Grants 131 and 132), Clark County, Ind. 

Description: Characteristic Silver Creek lithol
ogy has been noted above, but in some places 
chert is present. The only other conspicuous 
variation in this lithology is owed to the facies 
relationship that the Silver Creek has with the 
Speed Member of the North Vernon. Where 
both these members are seen in single 
exposures, the Silver Creek overlies the Speed, 
but the contact is a transitional one involving 
gray granular shaly fossiliferous limestone of 
the Speed type interbedded with rocks of the 
Silver Creek type, for example, in a quarry 
exposure at Sellersburg (Patton and Dawson, 
1955, p. 16). 

The Silver Creek is about 15 feet ( 4.6 m) 
thick at the Falls of the Ohio in southern 
Clark County (Dawson, 1941, p. 9), but the 
Speed is absent, apparently by nondeposition 
of its lithologic type. Northward, however, 
the Speed appears and thickens as the Silver 
Creek thins, so that in southern Scott County 
the Silver Creek reaches a virtual depositional 
zero as the Speed attains nearly full 
occupancy of the lower North Vernon 
(Patton and Dawson, 1955, p. 21-22). North 
of here only traces of Silver Creek lithology 
have been noted in the lower North Vernon 
rocks usually designated only as the Speed. 
Maximum reported thickness of the Silver 
Creek is 26 feet (8 m) in central Clark County 
(Whitlatch and Huddle, 1932, p. 375). The 
Silver Creek has not been defined in the 
subsurface. 

As noted above, the Silver Creek overlies 
the Speed Member conformably in some 
places; elsewhere it overlies the Jeffersonville 
unconformably. It underlies the Beechwood 
Member (North Vernon) unconformably. 

Correlation: During an early period of study, 
Silver Creek beds were assigned to or 
correlated with the Helderberg Group ( Lower 
Devonian of New York) on the basis of their 
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characteristics as a waterlime (properties 
enabling its use in hydraulic-cement manufac
ture). In a middle period, however, the Silver 
Creek was variably assigned to or correlated 
with the Hamilton Group (upper Middle 
Devonian of New York) on the basis of its 
macrofossils (for example, by Cooper and 
Warthin, 1936, p. 376). The specific strati
graphic position was said to be the Skane
ateles Formation (upper lower Hamilton; see 
Rickard, 1975, pl. 3). The later conodont 
studies by Orr (1971, p. 20) have supported 
this correlation, as the upper Silver Creek 
rocks have conodonts of the Icriodus 
latericrescens latericrescens Zone ( early Give
tian in age) in common with the Skaneateles. 
(See, however, the discussion under "Speed 
Member" for other opinion on age.) 

Other midwestern units that are closely or 
exactly correlative with the Silver Creek 
include: the Speed Member, southern Indiana 
as already noted; a lower part of the Traverse 
Formation, northern Indiana; a lower part of 
the Lingle Formation, Illinois; and a part of 
the section in southern Michigan and 
northwestern Ohio ranging from the Dundee 
and Delaware Limestones into the lower part 
of the Traverse Group. (See also Stumm, 
1964; Meents and Swann, 1965; Doheny, 
Droste, and Shaver, 1975, fig. 3; and Shaver 
and others, 1985.) 

In Kentucky this unit has been recognized 
only in the Louisville area (south of the Falls) 
(Powell, 1970, p. 26; Burger and Patton, 
1970, p. 167) under the name Silver Creek. 
This unit has sometimes been recognized in 
name combination and rank in a stratigraphic 
scheme intended to apply to both Kentucky 
and Indiana but not in accord with that used 
here. (For example, see Conkin and Conkin, 
1972, fig. 9, and Conkin, Conkin, and 
Lipchinsky, 1976, fig. 10, and 1980, fig. 2.) 

Silverwood Limestone Member, HCH & WAH 
Staunton Formation, 
Pennsylvanian System 

Type section and use of name: The name 
Silverwood was applied by Alexander (1943, 
p. 143) to a well-developed cyclothem and 
limestone exposed near Silverwood, Fountain 
County, Ind., about a quarter of a mile (0.4 
km) north of Indiana 234 on the east side of 
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Coal Creek. This exposure in the SE¼NW¼ 
sec. 36, T. 18 N., R. 9 W., was mistakenly 
cited by Alexander as in the NE¼SW¼ sec. 
36, T. 18 N., R. 8 W. Hutchison (1970; 1976, 
p. 19, 50) assigned the limestone member 
rank in the Staunton Formation and desig
nated the above exposure as the type section, 
although he, too, listed incorrect locations, 
the NE¼SW¼ sec. 36, T. 18 N., R. 8 W., in 
1970 and the NE¼SW¼ sec. 36, T. 18 N., R. 
9 W., in 1976. 

Description: The Silverwood Limestone Mem
ber consists of three benches. The upper 
bench at the type section is dark-blue 
fossiliferous limestone, which is 0.2 foot 
(0.06 m) thick and has distinctive cone-in
cone structure. The middle bench is a 
calcareous fossiliferous shale, 0. 7 5 foot (0 .23 
m) thick, and the lower and more persistent 
bench is dark-gray fossiliferous limestone, 0.3 
foot (0.09 m) thick (Alexander, 1943). 

Correlation: The Silverwood Cyclothem, 
according to Alexander (1943), extends as far 
north as Fall Creek in north-central Warren 
County and includes Coal II of Parke and 
Clay Counties as defined by Ashley (1909). In 
Fountain County, however, the Silverwood 
Limestone Member lies about 50 feet (15 m) 
above Coal II, and it correlates with one or 
more of a group of marine zones in the 
middle part of the Staunton Formation 
(Hutchison, 1961). This zone can be traced 
along the outcrop and in the subsurface from 
Warren County to the Ohio River. 

The Silverwood has been correlated with 
the Stonefort Limestone Member of Illinois 
(Peppers and Popp, 1979, p. 71). 

Sisson Member, HHG 
St. Louis Limestone, 
Mississippian System 

Type and reference sections: The Sisson 
Member was named by Keller and Becker 
(1980) for a crossroads community in 
southern Knox County, Ind. The type section 
is in the T & H No. 1 Lane well, in sec. 21, T . 
1 N., R. 10 W., about 3 miles (5 km) east of 
Sisson. The specified interval is from 2,105 to 
2,226 feet (642 to 679 m) of depth. 
Reference sections in Gibson and Posey 
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Counties were also designated ( Keller and 
Becker, 1980, p. 11). 

Description: The Sisson is recognized only in 
the subsurface and is the basal member of the 
St. Louis Limestone in an area that extends 
from Knox, Daviess, Dubois, and Perry 
Counties southwestward. It is distinguished 
by skeletal limestone much like that in the 
Salem Limestone but commonly a little more 
fine grained; also present are fine-grained 
dolomite, crystalline limestone, thin green 
and black shale, and anhydrite. Over most of 
the area of its recognition the member is 110 
to 160 feet (34 to 49 m) thick, but in Posey 
County thicknesses of more than 200 feet (60 
m) are known (Keller and Becker, 1980). 

Most previous workers have assigned rocks 
of the Sisson Member to the Salem 
Limestone, and in Illinois these rocks are still 
so classified. Excluding these rocks from the 
Salem, however, and regarding them as a 
distinctive member of the St. Louis avoid 
creating a step effect in the Salem-St. Louis 
contact; that contact, therefore, is now at a 
uniform horizon throughout the state. 

Somerset Shale Member, CBR 
Salem Limestone, 
Mississippian System 

Type locality and use of name in Indiana: The 
name Somerset Shale Member was given by 
Butts (1922, p. 89, 104-107) to an upper part 
of the Warsaw Formation in Kentucky. The 
name was derived from Somerset in Pulaski 
County, although Butts indicated that the 
unit was better exposed in glades about 2 
miles (3.2 km) southwest of Colesburg. In 
1939 Stockdale (p. 226, pls. 6, 25) traced the 
Somerset from its type area to southern 
Monroe County, Ind., and interpreted it "as a 
basal argillaceous phase of the Salem lime
stone." This interpretation has been followed 
by most geologists, including Nicoll and 
Rexroad (1975), but the section at Somerset 
may be stratigraphically higher than the one 
at Colesburg from which the stated strati
graphic position has been accepted. 

Description: On outcrop in southern Indiana 
and adjacent Kentucky, the Somerset Shale 

Member consists of as much as 16 feet ( 5 m) 
of dolomitic silty shale commonly containing 
gypsum- or quartz-filled geodes. It thins 
abruptly to the north and ranges from a few 
inches to little more than a foot (0.3 m) at its 
northern limits in Monroe County. Its 
subsurface extent has not been determined. In 
Kentucky similar shales with which the 
Somerset might be confused are present 
higher in the Salem. 

Correlation: Current studies by Howard 
Feldman (written communication, April 17, 
1984) show that the bulk of fossils found in 
the Somerset Shale Member, including Globo
endothyra baileyi, are also common to the 
limestone facies of the Salem. The presence of 
several species of the crinoid Batocrinus that 
he recorded from the Somerset and the rest of 
the Salem sets these units apart from the 
underlying Harrodsburg Limestone, from 
which that genus is absent. Cyathocrinites and 
Barycrinus are found in the Somerset but not 
in the overlying Salem beds ( Howard 
Feldman, written communication, April 1 7, 
1984). The latest record of these two genera 
is in rocks of Keokuk age (middle Valmeyer
an), and so their presence in the Somerset 
probably represents the last remnant of the 
well-known crinoid fauna of Keokuk age. 
Although part of the restriction of the 
Somerset crinoids may be ecologic, the 
overlap of the genera mentioned above 
characterizes a very limited stratigraphic 
interval. 

Spar Mountain Member, DDC 
Ste. Genevieve Limestone, 
Mississippian System 

Type area and use of name: The Spar 
Mountain Sandstone Member of the Ste. 
Genevieve Limestone was named by Tippie 
(1945, p. 1657) for Spar Mountain, a 
topographic feature in Hardin County, Ill. 
There the member consists of 8 to 15 feet 
(2.4 to 4.6 m) of light-gray to greenish-gray 
calcareous and glauconitic sandstone and 
siltstone that grade to sandy limestone. Use of 
the name was extended into Indiana by 
Swann (1963, p. 27-28) to replace the term 
Rosiclare Sandstone Member, which had been 
introduced into Indiana by Malott (1945, p. 
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1180; 1946, p. 323) for a calcareous 
sandstone in the middle part of the Ste. 
Genevieve Limestone at Cataract Falls, Owen 
County, but which had been improperly 
correlated (Pinsak, 1957, p. 22). The name 
presently used in Indiana, the Spar Mountain 
Member, was adopted in recognition of the 
mixed lithologic character of the unit where 
exposed along the outcrop (Carr, Leininger, 
and Golde, 1978, p. 16). 

Description: Along the outcrop in Indiana, 
the Spar Mountain Member is traceable from 
central Putnam County to the Ohio River and 
commonly ranges from 5 to 15 feet (1.5 to 
4.6 m) in thickness. In the subsurface it is 
thicker. In many places the unit consists of 
crossbedded lenticular arenaceous carbonate 
sand bodies that are erratic in thickness. But 
for the most part it consists of thin beds of 
detrital, micritic, and oolitic limestone that 
contain as much as 40 percent silt- and 
sand-size quartz; in places the micritic 
limestone is conglomeratic or brecciated. In 
some places the limestone is interbedded with 
calcareous shale and sandstone, generally 
quartzose but cherty in some places, but these 
elastic lithologies generally constitute less 
than 15 percent of the unit; in other places 
silty dolomite is present. 

Correlation : The Spar Mountain Member can 
be traced across the Illinois Basin to its type 
section, where conodonts of the Gnathodus 
bilineatus-Cavusgnathus charactus Assemblage 
Zone are found in both overlying and 
underlying rocks. The Spar Mountain, there
fore, is securely assigned to that zone. 

Speed Member, JBD & RHS 
North Vernon Limestone, 
Devonian System 

Type section and use of name: The name 
Speeds Member ( of the Sellersburg Lime
stone) was given by Sutton and Sutton (1937, 
p. 326) to 1.5 feet (0.5 m) of shaly 
fossiliferous limestone that was exposed 
beneath the Silver Creek Limestone Member 
of Butts (1915) and above the Jeffersonville 
Limestone at Speed's Quarry near Sellersburg 
(Clark Military Grants 131 and 132, Clark 
County, Ind.). This unit (called the Speed 
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Member here) presently makes up a lower 
part of the North Vernon Limestone. (See the 
North Vernon article for the evolution of 
North Vernon nomenclature affecting the 
Speed Member.) 

Description: Characteristically, the Speed 
Member consists of gray granular (poorly 
sorted) shaly thin-bedded fossiliferous lime
stone. The thin-bedded, platy appearance on 
exposure is partly due to many brachiopod 
shells. This unit, however, is a facies of the 
Silver Creek Member, so that characteristic 
Silver Creek lithology (gray dense and 
argillaceous to sublithographic limestone) is 
interbedded with characteristic Speed litholo
gy in some places. 

The Speed unconformably overlies the 
Jeffersonville Limestone, including the Ver
non Fork Member in some places. It is 
overlain variably by its intimate facies, the 
Silver Creek Member, conformably, and by 
the Beechwood Member (upper North Ver
non), unconformably. 

The Speed is recognized both along the 
Devonian outcrop area in southern Indiana 
and in the subsurface, especially where it has 
been cored in a few places, but its subsurface 
parameters have not been defined. It is 
completely eroded eastward, but in its facies 
relationship with the Silver Creek Member, 
the Speed has these changing thicknesses: (1) 
a depositional zero at the Falls of the Ohio in 
Clark County, where the Silver Creek is about 
15 feet (4.6 m) thick (Powell, 1970, p. 26); 
(2) 1.8 feet (0.5 m) in the Sellersburg Stone 
Co. quarry (about 10 miles [6 km] north of 
the Falls), Clark County, where it underlies 
15.6 feet ( 4.8 m) of the Silver Creek (Patton 
and Dawson, 1955, p. 16); (3) nearly 9 feet 
(2.7 m) in the exposure along Big Camp Creek 
east of Deputy in Jefferson County (about 36 
miles [58 km] north of the Falls), where it 
makes up all the North Vernon below the 
Beechwood Member but has some inter
calated Silver Creek lithology (Shaver, 1974a, 
p. 4); and (4) 2.6 feet (0.8 m) in the Berry 
Materials Corp. quarry at North Vernon 
(about 50 miles [80 km] north of the Falls), 
Jennings County, where it makes up all the 
pre-Beechwood part of the very thin North 
Vernon Limestone (6.5 feet) (2 m) but 
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without intercalated Silver Creek lithology 
(Droste and Shaver, 1975a, p. 405). (See also 
Dawson, 1941.) 

Correlation: Speed rocks had been correlated 
with part of the Hamilton Group of New 
York even before their naming (Whitlatch and 
Huddle, 1932) on the basis of the brachiopod 
Stropheodonta demissa. Conodonts from the 
upper Silver Creek equivalent of the Speed 
identify the Icriodus latericrescens lateri
crescens Zone (Orr, 1971, p. 20) as is noted in 
the Silver Creek article. This zone has been 
thought to be early Givetian in age and is also 
found in the Skaneateles Formation (upper 
lower Hamilton) of New York. According to 
Dale Sparling (1983 and written communica
tion, February 23, 1984) and on the basis of 
studies cited to Seddon (1970) and to Curt 
Klug, the latter to be published in the 
Transactions of the Wisconsin Academy of 
Science, Arts, and Letters, a Givetian age for 
the Speed and Orr's (1971) conodont zone is 
by no means assured; an Eifelian age is also 
possible. (See under "Silver Creek Member" 
for a listing of the midwestern correlatives of 
the Speed-Silver Creek interval.) 

Spickert Knob Formation, CBR 
Borden Group, 
Mississippian System 

Type and reference sections and use of name: 
The Spickert Knob Formation was named by 
Rexroad and Lane (1984) for exposures in 
Floyd County, Ind., near Spickert Knob along 
Spickert Knob Road and adjacent gullies to 
the northeast. This is Stockdale's section 16 
(1931, p. 115), which is in the NE¼ sec. 21 
and SE¼ sec. 16, T. 2 S., R. 6 E., and extends 
a few tens of yards into sec. 22, New Albany 
Quadrangle. The Spickert Knob is the precise 
equivalent of Stockdale's (1929a) Locust 
Point and Carwood Formations, which in 
practice could not be separated as mappable 
units and which form a single depositional 
unit. Three good reference sections are (1) the 
type section of the former Locust Point 
Formation along a secondary road ascending 
the Knobstone Escarpment at the Ohio River 
in the NW¼NE¼ sec. 13, T. 4 S., R. 5 E., 
Harrison County (Stockdale, 1931, p. 114); 
(2) a section east of Edwardsville along 

former Indiana 62 and the Southern Railroad 
and mainly in the NW¼ sec. 6, T. 3 S., R. 6 
E., and NE¼ sec. 1, T. 3 S., R. 5 E. 
(Stockdale, 1931, p. 221); and (3) farther 
north, a section exposed along Indiana 135 
near Millport in the NW¼ sec. 29, T. 4 N., R. 
4 E., Washington County (Kammer, Ausich, 
and Lane, 1983, p. 62-65). (See "Borden 
Group" for a discussion of the obsolete names 
that have been applied to this stratigraphic 
interval.) 

Description: The Spickert Knob Formation 
consists of rocks between the New Providence 
Shale below and the Edwardsville Formation 
above. Both boundaries are conformable and 
to some degree have intertonguing relation
ships. The formation represents delta-slope 
deposits. It is dominated by siltstone but 
includes abundant silty shale, some sandstone, 
and minor amounts of limestone. The 
formation tends to be more shaly and 
argillaceous in the lower part and to be 
dominated by massive siltstone in the upper 
part, but it is a complex of discontinuous 
lenses that were deposited as shifting and 
coalescing delta lobes and sublobes. Ironstone 
nodules and geodes are irregularly distributed 
in the formation. 

In its type area the Spickert Knob 
Formation ranges between about 225 and 300 
feet (69 and 92 m) in thickness. It maintains 
approximately this range in most of the 
outcrop area, although its thickness is subject 
to the vagaries characteristic of deltaic 
deposition. The Spickert Knob was truncated 
by erosion before Pennsylvanian sedimenta
tion, however, in the area of Warren County. 
Southwestward from the outcrop belt, the 
formation thins away from the source area of 
the deltaic sediments and is not recognizable 
separately from the New Providence Shale 
and the Edwardsville Formation in the 
subsurface of southwestern Indiana. 

Correlation: The Spickert Knob Formation is 
approximately equivalent to the Nancy 
Member and the Holtsclaw Siltstone Member 
of the Borden Formation in north-central 
Kentucky. A variety of faunal elements (for 
example, brachiopods, crinoids, and cephalo
pods) in the formation have ranges that 
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include or fall within the time-stratigraphic 
limits of the Keokuk Limestone of the 
Mississippi Valley (Kammer, Ausich, and 
Lane, 1983). Because the conodonts recov
ered from the New Providence Shale below 
(Rexroad and Scott, 1964) and the Floyds 
Knob Limestone Member of the Edwardsville 
Formation above (Gates and Rexroad, 1970; 
Whitehead, 1978) are of Keokuk-depositional 
age, the Spickert Knob, therefore, must also 
be equivalent to part of the Keokuk 
Limestone. 

Springfield Coal Member, D LE & CEW 
Petersburg Formation, 
Pennsylvanian System 

Type area and synonyms: The term Spring
field was first applied by Worthen (1883, p. 
6) to a coal mined near Springfield, Sangamon 
County, Ill. Sec. 16, T. 16 N., R. 4 W., was 
later designated as the type area (Wanless, 
1956, p. 10), and still later the use of this 
term was extended into Indiana (Wier, 1961, 
1965; Wayne, Johnson, and Keller, 1966). 
This coal had been called the Main Newburg 
Coal by Owen (1839, p. 11) and later Coal V 
by Ashley (1899, p. 90, 843; 1909, p. 56). 
The terms Petersburg Coal and the coal at 
Alum Cave have also been used for this 
coalbed (Cumings, 1922, fig. 2). 

Description: The widespread Springfield coal 
of the Petersburg Formation is Indiana's most 
important economic coal. It is thickest near 
three contemporaneous channels in south
western Indiana, the Galatia, Leslie Cemetery, 
and Terre Haute Channels, where it may reach 
thicknesses of 13 feet ( 4 m) in places. In 
several areas in Gibson, Pike, Knox, and 
Sullivan Counties, a gray silty shale as much 
as 90 feet (27 m) thick, similar in lithology to 
the Dykersburg Shale Member of Illinois, 
overlies the coal and thins and pinches out 
distally from the Galatia Channel. Adjacent to 
this channel the coal may be split in places by 
shale. This split has been designated the 
Folsomville Member (Eggert, 1982) in south
eastern Gibson County and northwestern 
Warrick County, where the Springfield is split 
into at least two thinner coalbeds separated 
by as much as 65 feet (20 m) of elastic 
Folsomville rocks. The Terre Haute Channel 
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in Vigo County is also associated with areas of 
split Springfield coal and a zone of nondeposi
tion (Friedman, 1956, 1960). 

Where the Springfield coal adjacent to 
channels is overlain by 20 feet (6 m) or more 
of gray silty freshwater shale, it is commonly 
lower in sulfur than in areas where it is 
overlain by black fissile marine shale. Black 
fissile shale and the Alum Cave Limestone 
Member (Dugger Formation) commonly over
lie the Springfield away from the channels, 
but these units thin and pinch out over the 
gray shale associated with the Galatia Channel 
and over areas where the Folsomville is thick. 
The coal is generally underlain by silty clay or 
by shale or sandstone in some places. Away 
from the contemporaneous channels the 
Springfield ranges from 2.5 to 6 feet (0.8 to 
1.8 m) in thickness and has an average 
thickness of about 4 feet (1.2 m). As 
described by Neavel (1961) and Hower and 
Wild (1982), the Springfield is a bright coal 
that dulls upward, and as shown by Guennel 
(1952) and Peppers (1970), it has a distinctive 
spore content. 

Correlation: The Springfield is now the 
recognized name for this coal in Illinois, 
Indiana, and western Kentucky, where it had 
been known by several names (Shaver and 
others, 1985; Jacobson and others, 1985). 
The Springfield is believed to be similar in age 
to the Middle Kittaning and Princess No. 7 
Coals of the Appalachian Basin (Peppers, 
1970; Kosanke, 1973). 

Staunton Formation, HCH & WAH 
Raccoon Creek Group, 
Pennsylvanian System 

Type locality, history of name, and related 
nomenclature: The Staunton Formation was 
named by Cumings (1922, p. 525) for rocks 
exposed near Staunton, Clay County. As 
defined by Cumings, this formation consisted 
of the interval from the disconformity above 
Coal II to the disconformity above Coal IV 
(Survant Coal Member) and therefore also 
included the Seelyville Coal Member and the 
Colchester Coal Member. As restricted by 
Wier (1950), however, the Staunton Forma
tion consisted of those rocks in the interval 



150 COMPENDIUM OF PALEOZOIC ROCK-UNIT STRATIGRAPHY IN INDIANA 

between the disconformity above Coal II and 
the disconformity above the Seelyville. Still 
later, the upper boundary of the Staunton 
was changed to the top of the Seelyville (Wier 
and Gray, 1961), and the lower boundary was 
changed to the top of the Minshall Coal 
Member (Hutchison, 1976, p. 18). The Perth 
Limestone Member, which formerly belonged 
to the underlying Brazil Formation, was 
therefore reassigned to the Staunton Forma
tion. In the same report by Hutchison, the 
poorly defined and miscorrelated Coal II was 
abandoned as a stratigraphic name. 

Description: The Staunton Formation con
sists of 75 to 150 feet (23 to 46 m) of 
sandstone and shale and as many as eight 
coalbeds. These coalbeds are generally of little 
areal extent and variable in quality and 
thickness. Three lithologies characterize the 
roof of the coals: (1) black fissile shale 
overlain by limestone, (2) gray soft silty or 
sandy shale and interbedded fossiliferous 
shale or limestone, and ( 3) gray massive to 
shaly hard to friable sandstone. The floor of 
the coals is underclay, clay shale, or sandy 
shale. The four named members of the 
Staunton are the Perth, Holland, and 
Silverwood Limestone Members and the 
Seelyville Coal Member. The Perth limestone 
lies at or near the base of the Staunton, the 
Silverwood and Holland limestones are in the 
middle part of the formation, and the 
Seelyville, a commercially mined coalbed, is 
at the top of the formation. 

Correlation: The Staunton Formation is 
considered to consist of basal rocks of the 
Desmoinesian Series in Indiana and is 
recognizable throughout the Indiana coalfield. 
Probable equivalents of the Staunton Forma
tion are the uppermost part of the Tradewater 
Formation and the lowermost part of the 
Carbondale Formation of western Kentucky 
and part of the Spoon Formation of Illinois. 

According to Shaver and Smith ( 197 4, p. 
18) and Shaver (1984), the Atokan-Des
moinesian series boundary should be placed at 
the base of the Staunton Formation, that is, 
below the Perth Limestone Member in 
western Indiana and the limestone next above 

the Buffaloville Coal Member (Brazil Forma
tion) in southern Indiana. This limestone 
contains microfaunas characterized by an 
unidentified species of Fusulinella, F. iowen
sis, and the ostracod Amphissites centronotus. 

Stendal Limestone Member, AMB & CEW 
Petersburg Formation, 
Pennsylvanian System 

Type and reference sections and synonym: 
The name Stendal Limestone Member ( of the 
Petersburg Formation) was proposed by Wier 
(1961, 1965) for the limestone previously 
known as the Houchin Creek cap (Weller, 
Henbest, and Dunbar, 1942, p. 32) or the 
Houchin Creek Limestone (Cooper, 1946, p. 
16) and exposed near Stendal, Pike County, 
Ind. Wier designated the type section in the 
SE¼NE¼SW¼ sec. 3, T. 3 S., R. 7 W., and a 
reference section in the NE¼SW¼ sec. 12, T. 
3 S., R. 7 W. 

Description: The Stendal Limestone Member 
is a black limestone that is dense, argillaceous, 
and fossiliferous in places. It ranges from 1 to 
3 feet (0.3 to 0.9 m) in thickness. It overlies a 
black shale, 1 to 3 feet (0.3 to 0.9 m) thick, 
which separates this limestone from the 
underlying Houchin Creek Coal Member 
(Wier, 1961, 1965). 

Correlation: The Stendal is probably correla
tive with the Hanover Limestone Member of 
western Illinois and with the black limestone 
overlying the Ruff Coal (Western Kentucky 
No. 8b) in Kentucky. 

Stephensport Group, HHG 
Chesterian Series, 
Mississippian System 

Type locality and description: The name 
Stephensport, though having some earlier 
mention (see Swann, 1963, p. 83), was 
formally proposed in a group sense by Gray, 
Jenkins, and Weidman (1960, p. 37), who 
redefined it to consist in descending order of 
the Glen Dean Limestone, the Hardinsburg 
Formation, the Golconda (now Haney) 
Limestone, the Big Clifty Formation, and the 
Beech Creek Limestone. The group, named 
for Stephensport, Breckinridge County, Ky., 
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consists of about equal parts of limestone, 
shale, and cliff-forming sandstone (Gray, 
1962, table 2 and fig. 4). 

The total thickness of the Stephensport 
Group is 130 to 230 feet ( 40 to 70 m). The 
Stephensport conformably overlies the West 
Baden Group (Chesterian) and is overlain 
conformably by the Buffalo Wallow Group 
(Chesterian) or disconformably by the Mans
field Formation (Morrowan). It is recognized 
on the outcrop from central Owen County 
southward to the Ohio River. In the 
subsurface it extends from Clay County 
southwestward. 

Correlation: The Stephensport Group is 
exactly correlative with the Okaw Group of 
southwestern Illinois (Swann, 1963, p. 53) 
but is distinct in usage by including 
prominent elastic formations; the Okaw is 
dominantly limestone (Swann, 1963, p. 
45-46). On the basis of their conodont faunas, 
formations of the group represent the 
Gnathodus bilineatus-Cavusgnathus altus and 
Gnathodus bilineatus-Kladognathus mehli 
Assemblage Zones of the North American 
standard ( Collinson, Rexroad, and Thompson, 
1971). The group spans the Visean-Namurian 
boundary of European usage and correlates 
with rocks within North American foraminif
eral Zones 16s and 17 of Mamet and Skipp 
(1971). 

(See also the discussion "Naming of groups 
in upper part of Mississippian System in 
Indiana" under "West Baden Group.") 

Stroh Member, CBR 
Cataract Formation, 
Silurian System 

Type section: The Stroh Member of the 
Cataract Formation was named by Rexroad 
(1980) for Stroh, Steuben County, in extreme 
northeastern Indiana. The type section 
consists of the rocks penetrated by the 
Northern Indiana Public Service Co. Arden 
Tubbs No. 1 well in the SW¼SE¼SW¼ sec. 
27, T. 36 N. , R. 12 E. (Altitude, 944 feet; 
288 m). 

Description and use of name: The Stroh 
Member is generally composed of impure 
argillaceous dolomite and thin shale interbeds 
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and has a maximum thickness of about 14 
feet ( 4.3 m). Generally at the base of the 
Stroh is a few inches to about 2 feet (0.2 to 
0.6 m) of very fine grained to sublithographic 
argillaceous carbonate that is tannish except 
for widely spaced laminations of gray and 
commonly another color, such as pink or 
green. Otherwise the carbonate rock is grayish 
or tannish gray, but it also has a green cast 
that is even more apparent in the shaly parts. 

The Stroh represents a southwestward 
extension of the Clinton Group of the 
Michigan subsurface, the southern and west
ern limits of which are arbitrarily prescribed 
because of facies changes between it and the 
Salamonie Dolomite. Therefore, the member 
is limited to northeastern Indiana north of 
northern Randolph County and east of 
LaPorte County. It is conformable with the 
overlying Salamonie Dolomite, and the 
boundary between the two is between the 
highly argillaceous Stroh and the relatively 
pure dolomite of the Salamonie. This 
lithologic change is marked by a key signature 
pattern on geophysical logs. The Stroh 
unconformably overlies either the Cabot Head 
Member of the Cataract Formation or 
Cataract rocks that are undifferentiated by 
member. Because the underlying rocks are 
lithologically similar to the Stroh, the lower 
Stroh boundary may be difficult to pick on a 
physical basis even though the basal bed of 
the Stroh is generally distinctive (Rexroad, 
1980). 

Correlation : As indicated above, the Stroh is 
continuous with the Clinton Group (undiffer
entiated) of Michigan and with the basal beds 
of the Salamonie Dolomite in Indiana. It 
correlates with the upper part of the Brandon 
Bridge Member of the Joliet Formation of 
northeastern Illinois, with the Osgood Mem
ber of the Salamonie in southeastern Indiana, 
with part of the Estill Shale of east-central 
Kentucky , and approximately with the 
interval of the Rockway Dolomite and the 
Willowvale Shale of New York. The Stroh 
represents the upper part of the Pterospatho
dus amorphognathoides-Kockelella ranuli
formis Assemblage Zone (conodonts) (Rex
road, 1980) and belongs in the Niagaran 
Series. 
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Sunbury Shale, NRH & RHS 
Kinderhookian Series, 
Mississippian System 

Type locality and use of name in Ohio : 
Originally described as the Sunbury Black 
Slate (Hicks, 1878, p. 216, 220), the Sunbury 
Shale was named for Sunbury, Delaware 
County, Ohio, where 10 to 15 feet (3.0 to 4.6 
m) of black carbonaceous shale overlies the 
Berea Sandstone and underlies what was 
called the Raccoon Shales (now part of the 
Cuyahoga Formation). 

Description: In the Michigan Basin part of 
northernmost Indiana, the Sunbury is a 
carbonaceous brownish-black shale and lies 
stratigraphically between the greenish-gray 
Ellsworth Shale (below) and the Coldwater 
Shale. The unit was recognized by Hasenmuel
ler and Bassett (1979) in Steuben, Lagrange, 
Noble, and DeKalb Counties. The Sunbury 
Shale is slightly more than 10 feet (3 m) thick 
in Steuben County in northeasternmost 
Indiana and thins southward and westward 
(Lineback, 1968, 1970; Hasenmueller and 
Bassett, 1981). The Sunbury is absent west of 
Lagrange County. 

Correlation: The Sunbury is laterally equiva
lent to the uppermost part of the Ellsworth 
Shale of Michigan and northern Indiana and 
probably correlates with the Henryville Bed 
of the Ellsworth and Clegg Creek Members of 
the New Albany Shale in the Illinois Basin 
(Lineback, 1968, 1970; Hasenmueller and 
Bassett, 1981). 

Survant Coal Member, CHA & DH 
Linton Formation, 
Pennsylvanian System 

Type and reference sections and use of name: 
The name Survant Coal was applied by Fuller 
and Ashley (1902, p. 2) to exposures near the 
abandoned town of Survant in Pike County, 
Ind. Originally designated by Ashley (1899, p. 
108-113) as Coal IV in Sullivan and Greene 
Counties, the coal is now known as the 
Survant Coal Member of the Linton Forma
tion (Wier, 1961, 1965), and its type section 
is in the SW¼NE¼ sec. 2, T. 2 S., R. 7 W., at 
the south edge of Survant along the Patoka 
River. A reference section for the Survant was 

cored by the Indiana Geological Survey in 
SDH 306 (83.3 to 85.2 feet; 25.3 to 26.0 m) 
near the type section (Hasenmueller and Ault, 
in preparation). 

Description: The Survant Coal Member is 
highly variable in thickness (0.2 to 8 feet; 0.1 
to 2.4 m), is commonly divided into splits, 
and is thin or absent in some places. Local 
facies changes of the upper part of this coal to 
either a canneloid coal or a black bituminous 
shale are found north of Linton, Greene 
County. The Survant coal has a shale parting 
that is commonly less than a few feet thick 
but that reaches a thickness of 20 feet (6 m) 
in southwestern Greene County and south
eastern Clay County and 30 feet (9 m) in 
northwestern Vigo County. The Survant coal 
is commonly overlain and underlain by 
sandstones of variable thickness. The top of 
the Survant coal, which is also the top of the 
Linton Formation, is marked by sandstone or 
gray shale in the base of the Petersburg 
Formation. 

Correlation: The name Survant is also now 
used in Illinois and Kentucky for this coal, 
which has been correlated throughout the 
Illinois Basin on the basis of subsurface data 
and palynology (Jacobson and others, 1985). 

Tar Springs Formation, HHG 
Buffalo Wallow Group, 
Mississippian System 

Type locality and history of name in Indiana: 
The original name Tar Springs Sandstone is 
generally attributed to D. D. Owen (1857, p. 
85-87). The name is taken from a natural 
feature in Breckinridge County, Ky., near 
which the unit, as described by Butts (1917, 
p. 103-105), is 100 to 150 feet (30 to 45 m) 
thick and consists of massive cliff-forming 
sandstone, shaly sandstone, and shale. The 
Tar Springs Sandstone is a unit in the 
standard Chesterian section (Swann, 1963, p. 
37-38; Willman and others, 1975, p. 
158-159). 

The name Tar Springs Sandstone was first 
applied in Indiana only to a crossbedded 
cliff-forming sandstone that is as much as 90 
feet (27 m) thick in some places but is absent 
from others (Malott, 1925, p. 106-108). The 
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same name was later applied to a rather 
indeterminate unit that includes other rocks 
as well as the prominent sandstone (Malott, 
Esarey, and Bieberman, 1948). The unit was 
designated the Tar Springs Formation by 
Gray and others (1957, p. 6 and pl. 2), and 
the lower boundary was established at the top 
of the main or massive part of the Glen Dean 
Limestone by Gray, Jenkins, and Weidman 
(1960, p. 30). As a result of this redefinition, 
a considerable (but variable) thickness of 
fossiliferous rocks was excluded from the 
Glen Dean and included in the Tar Springs; 
see the article "Glen Dean Limestone" for a 
discussion of the biostratigraphic correlation 
of these rocks. Finally, the upper boundary 
was fixed at the base of the Vienna Limestone 
Member of the Branchville Formation and 
outcrop aspects of the formation were 
discussed by Gray (1978, p. 5-8). 

Description: In Indiana the Tar Springs 
Formation is primarily shale, but it also 
contains scattered thin beds of limestone and 
massive local lenses of sandstone that on 
outcrop are differentiated as the Tick Ridge 
Sandstone Member. The formation is com
monly about 65 feet (20 m) thick but reaches 
100 feet ( 30 m) in places where the Tick 
Ridge member is prominent. It is recognized 
on the surface from southwestern Orange 
County to the Ohio River and is known in the 
subsurface from central Martin County 
southwestward. Although the base of the 
sandstone member is uneven, in most places 
the formation overlies the Glen Dean 
Limestone conformably (but see Swann, 
1963, p. 37-38, for a discussion of locally 
disconformable relationships). 

Where the Vienna Limestone Member is 
present, it overlies the Tar Springs Formation 
conformably; where the limestone is deposi
tionally absent, higher Chesterian rocks 
(Branchville Formation of outcrop usage) 
overlie the Tar Springs, also apparently 
conformably, but the distinction is difficult 
to make. Northward, however, these forma
tions are truncated by the Mississippian-Penn
sylvanian disconformity, and the Tar Springs 
is disconformably overlain by the Mansfield 
Formation (Morrowan). 
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History of boundary problems and concepts 
of naming formations in upper part of 
Chesterian Series: For many years the exact 
positions of most of the boundaries between 
formations in the upper part of the Chesterian 
Series were not well understood. In large part 
this uncertainty resulted from the fact that no 
detailed work was done on these rocks for 
many years following Malott's (1925) pio
neering study. In that paper Malott did not 
recognize the need for including all the rocks 
in his scheme of formal nomenclature, for he 
stated (p. 106): 
The shale masses count but little in the stratigraphic 
expression of the upper Chester, and may not be used 
in the study of the structural details which the region 
of their occurrence expresses. They are mere fillers or 
intervals between the outstanding limestone and 
sandstone units which alone are given names and 
definite status. 
Later, Malott and Esarey (1940, p. 7), in 
describing the section at Sulphur, stated that 
"the sandstone above the Vienna ... is not 
the Waltersburg," the shale interval between 
them being only 10 feet ( 3 m) rather than the 
more common (as then understood) 50 to 60 
feet (15 to 18 m), and " ... the Tar Springs is 
poorly represented as a sandstone." Still later, 
however, Malott, Esarey, and Bieberman 
(1948, stops 2-5, pl. 2) apparently recognized 
the necessity of extending formational names 
to the entire section; some of the shale 
intervals were assigned to the limestone 
formations, however, and some to the 
sandstones, and it is difficult to determine 
what philosophy governed the choice. 

Boundaries, nomenclature, and lithologic 
content of outcropping upper Chesterian 
rocks in southernmost Indiana were reconsid
ered by Gray (1978). Subsurface usage has 
never been fully studied, however, and there 
some difficulties and uncertainties remain. 

Tick Ridge Sandstone Member, HHG 
Tar Springs Formation, 
Mississippian System 

Type section and description : The Tick Ridge 
Sandstone Member was named by Gray 
(1978, p. 8) for Tick Ridge, a physiographic 
feature 3 miles ( 4 km) south of Taswell in 
Crawford County, Ind. A section about 2 
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miles ( 3 km) north of Taswell, first described 
by Malott (1925, p. 129), was designated as 
the type section. At that place the member is 
85 feet (26 m) thick. 

The Tick Ridge Sandstone Member is 
recognized only on the outcrop and only 
where the sandstone is sufficiently thick and 
massive to be topographically prominent so as 
to form steep slopes and overhanging cliffs. 
The sandstone is commonly cross stratified 
and in many places weathers to fretted 
surfaces. Its maximum observed thickness is 
90 feet (27 m) at Spruce Pine Bluff, just east 
of Taswell; as a practical matter, the member 
is not differentiated where the sandstone is 
less than 30 feet (10 m) or so in thickness. 
Lateral transition from the sandstone into 
shale that contains thin limestone interbeds is 
remarkably abrupt, so that definition of the 
lateral extent of the member presents little 
difficulty. 

In Malott's (1925) original study of the 
upper Chesterian rocks in Indiana, he 
identified this lenticular massive sandstone as 
the Tar Springs Sandstone. Over the years, 
however, the concept of this term became 
diffused (see discussion of boundary problems 
under "Tar Springs Formation"), so that it 
became necessary to make a distinction 
between the more extensive and lithologically 
varied formation and the local sandstone 
bodies within it (Gray, 1978); for clarity, 
therefore, Malott's original Tar Springs 
Sandstone became Gray's Tick Ridge Sand
stone Member. 

The Tick Ridge Sandstone Member is 
prominent only near Taswell in Crawford 
County and Branchville in Perry County. The 
name has not been applied in the subsurface, 
although numerous similar sandstone bodies 
are known within the Tar Springs Formation 
(Willman and others, 1975, p. 158-159). 

Tioga Bentonite Bed, 
Jeffersonville Limestone and 
Detroit River Formation, 
Devonian System 

JBD & RHS 

Type area and reference section and use of 
name in Indiana : The altered volcanic ash that 
was noted by Fettke (1931, p. 8) in the Tioga 
Gas Field of Pennsylvania was named the 
Tioga Bentonite by Ebright, Fettke, and 

Ingham (1949, p. 10). Presumably the same 
bentonite was identified in the Illinois Basin 
by Meents and Swann (1965, p. 10) and 
North (1969, p. 10), who also described it 
and gave it the rank of bed in the Grand 
Tower Limestone. Its identification in Indiana 
is owed to Droste and Vitaliano (1973, p. 11), 
who further described it petrographically as 
noted in 10 cored sections in central and 
northern Indiana; to Becker (1974, p. 39-43), 
who assigned the Tioga bed status in the 
Jeffersonville Limestone and noted its charac
teristic signature on many geophysical logs for 
southwestern Indiana; to Doheny, Droste, and 
Shaver (1975, p. 30-32), who recognized the 
Tioga, with the rank of bed, in all three 
members of the Detroit River Formation; and 
to still other persons. An Indiana reference 
section was designated as the cored bentonitic 
rocks at 4,056 feet (1,237 m) in the Superior 
No. 1 Comm. Braselton well, Gibson County, 
Ind. (sec. 24, T. 2 S., R. 12 W.) (Becker, 
1974, p. 39-43). 

Much doubt, however, exists as to the 
proper correlation of the Tioga from its 
eastern type area to the Michigan Basin and 
Illinois Basin areas as is discussed under 
"Correlation." 

Description: The Tioga Bentonite Bed, known 
only as a shaly parting or a bed as much as a 
few inches (0.15 m) thick, has the gross 
physical appearance of other shale partings in 
the Middle Devonian rocks of Indiana. The 
drab layer ranges through shades of gray, 
brown, black, and olive and is distinguished 
from normal terrigenous shale beds by its 
distinctive mineralogy. This devitrified ash 
contains an unusual clay-mineral structure 
consisting of a superlattice of smectite-illite 
randomly interstratified with illite, a structure 
that may be designated a 10-percent smectite 
layer IMII superlattice. Quartz grains in the 
bed are sharply wedge shaped to subangular 
and are partly admixed with well-rounded silt
to sand-size quartz grains of normal terrige
nous origin. High-temperature albite and 
sanadine feldspars are present. Apatite occurs 
as tiny crystals in clusters, the crystals 
showing excellent euhedra with typical 
hexagonal cross sections and hemimorphic 
forms with basal parting. Zircon in slightly 
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rounded to sharply angular euhedra is present. 
Even in thin layers containing much admixed 
normal terrigenous components, the particu
lar mineralogy of the Tioga ash can be 
recognized. 

As noted above, the Tioga is hardly more 
than a shale parting where observed in 90 or 
more wells (some cored) (Droste and Shaver, 
1975a, fig. 10) and in a few quarry exposures 
in both southern and northern Indiana. The 
thickest accumulations are less than 6 inches, 
although a split in the Tioga, involving a few 
feet of rock, has been observed in a Steuben 
County well (Droste and Vitaliano, 1973, p. 
11-12). Whether the lower part of the split 
represents a stratigraphic leak is unknown. 
The Tioga has not been found in some cored 
wells where it would be expected, a 
circumstance possibly due to bottom stirring 
in some places after the ash fell and before 
burial could occur. 

Correlation and correlation problems: The 
K-bentonite layer referred to here has been 
widely recognized by the one name, Tioga, 
over much of the northeastern United States. 
(For example, see Dennison and Textoris, 
1970, and references there.) The Tioga of 
northern Indiana was correlated by Droste 
and Shaver (1975b, p. 1220) with the 
Kawkawlin Bentonite of southern Michigan 
that was described by Gardner (1974) and 
named by Baltrusaitis (1974). 

The Tioga occurs at or near the base of the 
conodont Zone of Icriodus angustus and, 
similarly, at or near the base of the 
brachiopod Zone of Paraspirifer acuminatus. 
In Indiana the Tioga is present in all three 
members of the Detroit River Formation and 
in the Vernon Fork Member of the 
Jeffersonville Limestone as well as in 
undifferentiated Jeffersonville rocks. 

There have been two notable disagreements 
with these statements of correlation and, 
therefore, also of Tioga identification, one by 
Baltrusaitis (1975) and the other by Conkin 
and Conkin (1979a, 1979b, 1984). Perhaps 
Baltrusaitis's most serious objection to the 
correlation of the Tioga of northern Indiana 
with his (1974) Kawkawlin Bentonite of the 
Michigan Basin is the presumed absence (by 
erosion) of the necessary rocks in Indiana, 
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specifically, upper Detroit River rocks and 
partly equivalent Dundee rocks. Nevertheless, 
the evidence presented by Janssens (1970), 
Doheny, Droste, and Shaver (1975), Droste 
and Shaver (1975b), Moore and Rexroad 
(1974), and Sparling (1983), collectively 
considered, virtually assures that the neces
sary rocks are present in both northeastern 
Indiana and northwestern Ohio. A principal 
obstacle to agreement has been the failure on 
the part of many stratigraphers to recognize a 
major facies relationship between the Detroit 
River and Dundee rocks. 

In different kinds of argument, Conkin and 
Conkin (1979a, 1979b, 1984) have asserted 
that more than 30 different Middle Devonian 
bentonites are known by the name Tioga, and 
they identified the southern Indiana benton
ite described here (for example, that of 
Droste and Vitaliano, 1973, and of Droste 
and Shaver, 1975b) under a new name, the 
Onondaga Indian Nation Bentonite. 

Probably, the Tioga is poorly named as 
such in Indiana and in the Illinois and 
Michigan Basins in general. As suggested by 
Dale Sparling (written communication, Febru
ary 1985; see also Sparling, 1984), one 
solution would be to create a new name and 
designate a local type section. This action 
would at least end the probable ambiguity 
that attaches to the name Tioga. Another 
recourse would be to use the name Kawkaw
lin in Indiana, but it is tainted by the 
disagreement noted above. A third alternative, 
the Conkins' (1984) designation of the 
Onondaga Indian Nation Bentonite in the 
Jeffersonville Limestone, is also fraught with 
a problem, one of uncertainty of correlation 
with the eastern type material. 

Tobinsport Formation, HHG 
Buffalo Wallow Group, 
Mississippian System 

Type and reference sections and description: 
The Tobinsport Formation was named by 
Gray (1978, p. 10-11) for the settlement by 
that name at the southernmost point in Perry 
County, Ind. A section near Tobinsport 
earlier described by Malott (1925, p. 
117-118) was designated as the type, and 
Indiana Geological Survey drill hole 132 near 
Oriole in northeastern Perry County was 
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designated as a reference section. The 
Tobinsport Formation is dominantly shale 
and mudstone but includes four widespread 
members, the Bristow and Mount Pleasant 
Sandstone Members and the Siberia and Negli 
Creek Limestone Members. 

The name Tobinsport Formation is re
stricted to surface use. The base of the 
formation is the top of the Leopold 
Limestone Member of the Branchville Forma
tion. This contact is conformable. The 
formation is disconformably overlain by the 
Mansfield Formation (Morrowan), and so its 
thickness is variable. Where substantially all 
members of the formation are present, it is 90 
to 125 feet (27 to 38 m) thick, but it is 
truncated northward by the disconformity, so 
that it extends only a short distance north of 
the north boundary of Perry County. 

Correlation: The Tobinsport Formation corre
lates with rocks within the Namurian Series 
(probably Zone E2) of European usage. 
Conodont faunas of rocks now a part of the 
Tobinsport Formation were studied by 
Collinson, Rexroad, and Thompson (1971), 
who assigned these rocks to the Klado
gnathus-Cavusgnathus naviculus Assemblage 
Zone of standard North American usage. 

Traverse Formation, JBD & RHS 
Muscatatuck Group, 
Devonian System 

Type area and use of name: A sequence of 
thick-bedded buff granular magnesian lime
stones exposed around Little Traverse Bay in 
the northwestern part of the Lower Peninsula 
of Michigan was named the Little Traverse 
Group by N. H. Winchell (1871, p. 26-33). 
The name was later (Lane, 1895, p. 24) 
shortened to the Traverse Group, and this 
terminology is now used in the type area and 
in the Michigan Basin subsurface (Cohee, 
1944, 1947), where the term Traverse 
Limestone is also used. (See Shaver and 
others, 1985.) 

In accord with the correlation of Pinsak 
and Shaver (1964, pl. 1), the Traverse was 
formally recognized as a formation in 
northern Indiana by Schneider and Keller 
(1970), where it consists of limestones that 
are coextensive with the Traverse Group of 

southern Michigan, and it was assigned to the 
Muscatatuck Group by Shaver (197 4a). 

Description: The Traverse consists of a variety 
of limestones, some dolomite, and thin shale 
beds. These are recognized as making up three 
stratigraphic units (unnamed to member in 
Indiana). In ascending order they are: (1) 9 to 
15 feet (2.8 to 4.6 m) of interbedded 
light-gray dense limestone (pellmicrite), light
yellow-brown micritic very fossiliferous ( cor
als, stromatoporoids, and brachiopods) lime
stone, and crinoidal calcarenite (biosparite); 
(2) in northwestern Indiana, as much as 50 
feet (15 m) of light-colored, highly fossilifer
ous limestone (including crinoidal, stroma
toporoidal, and coralline limestones, partly in 
bioherms) and lithographic and sublithograph
ic limestones and, in northeastern Indiana, 
more than 30 feet (9 m) of dark very 
fossiliferous calcareous shale and argillaceous 
limestone; and (3) 15 to 50 feet ( 4.6 to 15 m) 
of light-colored dense to medium-grained, 
somewhat cherty dolomite. Sandy (quartz), 
brecciated, and oolitic rocks are present in 
some places and are characteristic of given 
stratigraphic intervals. (See Shaver and others, 
1971, p. 50-53; Lazor, 1971; Orr, 1971, p. 
8-9 and appendix sections; and Doheny, 
Droste, and Shaver, 1975, p. 35 and appendix 
sections.) 

The Traverse of Indiana overlies the Detroit 
River Formation unconformably wherever 
Detroit River rocks are present. This relation
ship is an overlapping one, so that in updip 
areas along the north flank of the Kankakee 
and Cincinnati Arches the Traverse rests on 
differing parts of the Detroit River and in 
some places extends past the eroded (pre
Traverse) edge of Detroit River rocks. In these 
places, therefore, the Traverse rests with 
major unconformity on Silurian rocks of the 
Wabash Formation. In northwestern Indiana 
the Traverse continues onto the crestal area of 
the Kankakee Arch and coextends with the 
North Vernon Limestone of central and 
southern Indiana. (See Doheny, Droste, and 
Shaver, 1975, p. 33-34.) The Traverse is 
overlain by the Antrim Shale, both conform
ably and with modest unconformity accord
ing to Orr (1971, fig. 4 and p. 21) and Shaver 
and others (1985). 
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The Traverse is limited by post-Devonian 
erosion and by definition to the northern 
crestal area of the Kankakee and Cincinnati 
Arches and to the Michigan Basin, where it 
ranges in thickness from zero to about 20 feet 
(6 m) (erosional) along its southern extent to 
more than 120 feet (37 m) in far northeastern 
Indiana (Shaver and others, 1971, fig. 9). Not 
all Indiana geologists, however, have followed 
this setting forth of a defined southern limit. 
For example, Orr (1969) used the term 
Traverse for appropriately correlated rocks in 
Carroll and Cass Counties, as did the Indiana 
University Paleontology Seminar (1980, fig. 5 
and p. 129). 

Correlation : As noted above, the Traverse 
Formation physically extends into the North 
Vernon Limestone across the crestal area of 
the Kankakee Arch in Jasper County and 
adjacent counties. For the crestal area all 
across northern Indiana, however, it is a moot 
point as to which of the many pre-1970 
references in the literature to Devonian rocks 
should have been to the Traverse and which 
should have been to the North Vernon rather 
than to the often erroneously identified 
Jeffersonville Limestone (= Detroit River). 
North or south of the crestal area, most of the 
Middle Devonian carbonate rocks of historical 
record in that area are readily identifiable 
with the Traverse, whether directly as that 
formation or in a correlative sense. (See a 
history of these misidentifications of Tra
verse-North Vernon rocks in Doheny, Droste, 
and Shaver, 1975, p. 4-6; see also the North 
Vernon article and Orr, 1971, p. 9, for 
now-obsolete names applied to these rocks.) 

The Traverse megafauna includes repre
sentatives of the Hamilton Group (upper 
Middle Devonian) of New York (A. C. 
Brookley as reported by Shaver and others, 
1961, p. 40). Two conodont zones are 
recognized in the Traverse, the Icriodus 
latericrescens latericrescens Zone in lower 
Traverse rocks and the Polygnathus varcus 
Zone in upper Traverse rocks (Orr, 1971). To 
judge from Orr's work, the division between 
these two zones is apparently within the 
middle lithologic unit described above. The 
Traverse is therefore assigned a late Erian age 
(North American standard), that is, a Givetian 
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age (global standard). A small lower part as 
recognized in northeastern Indiana and that 
may be equivalent to the upper part of the 
Dundee Limestone of adjacent Ohio, how
ever, may be latest Eifelian in age. (See 
Doheny, Droste, and Shaver, 1975, p. 41, unit 
9, and pertinent discussion ; Shaver and 
others, 1985, Indiana column 5; and Klapper 
and Johnson, 1980, for the Eifelian age of 
upper Dundee conodonts.) 

Given these age determinations and its 
physical relations, the Traverse of Indiana 
correlates closely, if not exactly, with these 
formations: the North Vernon Limestone, 
central and southern Indiana; the Sellersburg 
Limestone, western Kentucky; the Lingle 
Limestone, Illinois; the Traverse Group and 
probably the underlying Rogers City Lime
stone if not also some even lower rocks, 
Michigan; the upper part of the Dundee 
Limestone, the Silica Formation, and the 
Tenmile Creek Dolomite, northwestern Ohio; 
and the Hamilton Group except for the upper 
(Tully Formation) part, New York. The three 
lithologic divisions of the Indiana Traverse 
noted above correspond to these formations 
in ascending order in northwestern Ohio: the 
upper part of the Dundee Limestone of 
Janssens (1970), the Silica Formation, and 
the Tenmile Creek Dolomite. (See Lazor, 
1971, and Shaver and others, 1971, fig. 10.) 

Trenton Limestone, BDK 
Champlainian and Cincinnatian Series, 
Ordovician System 

Type locality and description: The Trenton 
Limestone was apparently named by Vanux
em (1838, p. 257) for rocks that were 
exposed at Trenton Falls in Oneida County, 
N.Y., and that were about 100 feet (30 m) 
thick. There is some confusion about what 
rocks were included in the Trenton by 
Vanuxem in his 1838 and 1842 reports, but 
they probably consisted of interbedded dark 
limestone and shale and a light-gray massive 
crinoidal limestone. In the type area the 
Trenton is now given group status and is 
subdivided into several formations (Ross and 
others, 1982). 

History of use of name in Indiana: The first 
published use of the name Trenton in Indiana 
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was probably by Phinney (1891), who 
included rocks presently assigned to the Black 
River and Ancell Groups except for the St. 
Peter Sandstone. Phinney was correct, how
ever, in equating only the upper part of the 
Trenton Limestone of Indiana with the 
Galena Dolomite of Wisconsin and Illinois, 
although the exact nature of his correlation is 
vague. Use of the name Trenton continued in 
this broad sense in Indiana until Gutstadt 
(1958a) separated the Black River Limestone 
from the Trenton Limestone. 

Description and distribution in Indiana: The 
Trenton consists of limestone that becomes 
increasingly dolomitic in northern Indiana, 
and in places it is completely dolomitized. 
The Trenton is tan to light tannish gray to 
medium tannish gray. The color variation in 
the limestone is due to the variation in the 
content of skeletal grains versus micrite; the 
darker color correlates with the higher micrite 
content. In the dolomite the size of the 
crystals appears to be the controlling factor; 
the more coarsely crystalline phases are 
lighter colored. 

The Trenton Limestone is everywhere in 
the subsurface of Indiana except for far 
southeastern Indiana as noted below. Its only 
exposure, in the chaotic structure quarried 
near Kentland in Newton County, was 
referred by Gutschick (1983) to the Galena 
Dolomite. The Trenton has a maximum 
thickness of 265 feet (81 m) in Steuben 
County in northeastern Indiana, and it thins 
to zero thickness in far southeastern Indiana 
through what is believed (although not well 
understood) to be a geographically progressive 
facies change with the Kope Formation, 
which is replaced farther southeastward by 
the Lexington Limestone through a similar 
facies change (Gray, 1972b; Droste and 
Shaver, 1983; and Keith, 1985). This narrow 
area of dual facies change extends northeast
ward from Spencer and Perry Counties to 
eastern Fayette County (Keith, 1985). 

The contact of the Trenton Limestone with 
the underlying Plattin Formation of the Black 
River Group (Droste, Abdulkareem, and 
Patton, 1982) appears conformable where it is 
seen in cores, although a distinct lithologic 
change occurs between the units. The Trenton 
generally underlies the shales of the Maquoke-

ta Group (Gutstadt, 1958a, 1958b; Gray, 
1972b), but the relationship with the 
overlying Maquoketa is not wholly clear. The 
contact in all places where it has been 
observed appears to represent a discontinuity 
(hardground) due to a period of probably 
prolonged submarine exposure. A major 
unconformity and subaerial erosion as sug
gested by Rooney (1966) do not apply. 
Regionally, the contact between these two 
units becomes younger and rises stratigraphi
cally to the west because the locus of 
Maquoketa shale deposition was extended 
progressively westward from the Appalachian 
Basin during Late Ordovician time. This 
westward extension therefore accounted for 
the eventual burying of the Trenton and 
equivalent carbonate rocks. 

Correlation: The Trenton Limestone of 
Indiana has been variably correlated approxi
mately to exactly with rocks of the same 
name in Michigan and Ohio; with a section 
made up of the Lexington Limestone, the 
Point Pleasant Formation, and the lower part 
of the Kope Formation in southwestern Ohio; 
with the Kimmswick and Lexington Lime
stones and the lower part of the Maquoketa 
Shale of central and western Kentucky; with 
the Galena Group of Illinois; and with the 
Lexington Limestone and the lower part of 
the Kope Formation of southeastern Indiana. 
Probably no part of the Trenton of Indiana, 
however, is as young as the Dubuque 
Formation in the upper part of the Galena 
Group of Illinois. (See Twenhofel and others, 
1954; Gutstadt, 1958a; Willman and Busch
bach, 1975; Willman and Kolata, 1978; 
Droste and Shaver, 1983; Gutschick, 1983; 
and Shaver and others, 1985.) 

On the basis of both conodont studies 
(Waterman, 1975; Sweet, 1979) and physical 
relations with the lower Kope shale of the 
type area of the Edenian Stage, the Trenton 
of Indiana is believed to range in age from 
Rocklandian (Champlainian Epoch) into 
Edenian (Cincinnatian Epoch). 

Underwood Bed, NRH 
Clegg Creek Member, 
Mississippian System 

Type section and description: The Under
wood was originally designated as a formation 
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(Campbell, 1946) but was later assigned as a 
bed to the upper part of the Clegg Creek 
Member of the New Albany Shale (Lineback, 
1968, 1970). The Underwood consists of 0.4 
foot (0.1 m) of greenish-gray fossiliferous 
shale at the type section in the SE¼ sec. 21, 
T. 2 N., R. 7 E., 2 miles (3.2 km) southeast of 
Underwood in Clark County, Ind. This unit, 
overlain by the Henryville Bed and underlain 
by the Falling Run Bed, is of extremely 
limited extent and cannot be recognized away 
from the immediate area of the type section. 

Correlation: Containing a Kinderhookian 
conodont and scolecodont fauna, the Under
wood is the lowest bed of proved Mississip
pian age in the New Albany Shale. On the 
basis of a conodont fauna indicative of the 
Siphonodella sulcata Assemblage Zone, it is 
correlated with the lower part of the Hannibal 
Shale of the upper Mississippi Valley. The 
conodont fauna is also indicative of the cul 
division of the German standard. (See 
Lineback, 1970, and "Clegg Creek Member, 
Correlation.") 

Universal Limestone Member, AMB & CEW 
Dugger Formation, 
Pennsylvanian System 

Type locality and description: The name 
Universal Limestone Member ( of the Dugger 
Formation) was first used by Wier (1951) for 
a mottled gray and brown limestone that is 
fine grained, argillaceous, and fossiliferous. 
The type locality is in the NW¼SW¼ sec. 31, 
T. 14 N., R. 9 W., south of Universal, 
Vermillion County, Ind. Ranging from 0.1 to 
11.9 feet (<O.l to 3.6 m) in thickness, this 
unit can be recognized beneath the Danville 
Coal Member near the top of the Dugger 
Formation throughout most of the Indiana 
outcrop. The limestone is thickest and most 
persistent in Vermillion and Vigo Counties 
but can be seen in some abandoned strip 
mines in Warrick County as a tan and 
dark-gray limestone that is mottled, dense, 
and nonfossiliferous. In Sullivan and Knox 
Counties its stratigraphic position is generally 
marked by a calcareous shale or calcareous 
siltstone. The Universal ranges from less than 
1 foot (0.3 m) to about 5 feet (1.5 m) in 
thickness in the subsurface in Posey County 
and is missing from some areas in that county. 
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Correlation: The Universal Limestone Mem
ber correlates, at least in part, with the 
Bankston Fork Limestone Member of Illinois 
(Hopkins and Simon, 1975). 

Upper Block Coal Member, HCH & WAH 
Brazil Formation, 
Pennsylvanian System 

Type locality and use of name: The name 
Upper Block Coal was first used formally by 
Ashley (1909, p. 57-58), who earlier (1899, p. 
90, 103) had cited the term upper block coal 
as an informal usage. In 1899 this coalbed was 
also designated Coal IV in the sequence in 
northern Clay County and in Vigo County, 
where Ashley had based his numbering of 
Indiana coalbeds. Numerous descriptions of 
this coal from deep mines and outcrops 
around Brazil suggest that the type locality is 
about 2 to 3 miles (3 to 4.5 km) northeast of 
Brazil near the old mining town of Cardonia. 
Because the name Upper Block Coal has long 
commercial and geologic applications, Indiana 
coal stratigraphers continue to use the term. 
As advocated by Powell (1968), the Upper 
Block has member status in the Brazil 
Formation. 

Description: In northern Clay County (Hutch
ison, 1960, p. 17-18), the Upper Block Coal 
Member consists of moderately dull banded 
hard semisplint. In mining it comes up in 
blocks measuring 0.5 foot (0.15 m) to more 
than 3.0 feet (0.9 m) on a side. This 
characteristic, as for the Lower Block Coal 
Member, results from two well-developed sets 
of vertical joints that trend about N. 20° W. 
and N. 70° E. In this area the Upper Block 
coal ranges from 1.5 to 5.0 feet (0.5 to 1.5 m) 
in thickness and averages slightly more than 3 
feet (> 0.9 m) where mined. About 1.5 feet 
(0.5 m) above the base of the coalbed is a 
zone of soft flaky coal (fusain) 0.01 to 0.03 
foot (0.003 to 0.01 m) thick, which divides 
the coal into two benches of unequal 
thickness. The lower bench tends to break up 
into small cubes, but the upper bench breaks 
into larger blocks. In places the top few 
inches of the bed is a bone coal. 

The roof of the coal is generally gray shale 
that is hard, silty, and thick bedded, but in 
places it is a few inches of gray soft flaky 
shale overlain by brown or gray sandstone 
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that is hard, medium grained, and massive. In 
some small areas the sandstone forms the roof 
of the coal. The floor is gray underclay that is 
hard, slightly sandy, and carbonaceous and 
that becomes plastic when moistened. 

Correlation: The Upper Block Coal Member, 
lying near the middle of the Brazil Formation, 
about 25 feet (7. 6 m) above the Lower Block 
and 20 to 25 feet (6.1 to 7.6 m) below the 
Minshall Coal Member, has been recognized 
from northern Fountain County (Hutchison, 
1961) through Parke and Clay Counties 
(Hutchison, 1956, 1960, 1976), western 
Owen County, and Greene County (Kottlow
ski, 1959, 1960; Hutchison and Hasenmueller, 
in preparation). A coalbed of different 
physical characteristics, which has been 
mapped as an unnamed coal in the Brazil 
Formation, is present in the same stratigraph
ic position in Daviess, Dubois, and Spencer 
Counties. This coalbed may be the Upper 
Block Coal Member, but lithostratigraphic 
continuity of this coal with the Upper Block 
type area has not been demonstrated. 

The Upper Block Coal Member has been 
variably correlated with the Pope Creek, 
Delwood, and Willis Coal Members in the 
different parts of the Illinois coalfield, with 
the Dry Wood Coal of Missouri, and with the 
Ice House (No. 3 Coal) and Elm Lick Coals of 
western Kentucky (Wanless, 1939, p. 105; 
Kosanke and others, 1960, pl. 1; Hopkins and 
Simon, 1975, p. 182-183; Peppers and Popp, 
1979, p. 68-70; Searight, 1979, p. 84). 

Velpen Limestone Member, 
Linton Formation, 
Pennsylvanian System 

AMB, CEW 
&CHA 

Type and reference sections and history of 
name: The name Velpen Coal was used by 
Fuller and Ashley (1902) for the coal in Pike 
County, Ind., now known as the Colchester 
Coal Member of the Linton Formation. The 
name Velpen was later used by Weller, 
Henbest, and Dunbar (1942, p. 32) for the 
cap rock of this coal and by Cooper (1946, p. 
16) and Zangerl and Richardson (1963, p. 28) 
for the limestone above the coal. The name 
Velpen was adopted (Wier, 1961, 1965) as a 
member of the Linton Formation, and its 
type section was designated in the NE¼SE¼ 

NE¼ sec. 8, T. 2 S., R . 6 W., half a mile 
northeast of Velpen in Pike County. A 
reference section for the Velpen (136.2 to 
136.8 feet; 41.5 to 41.7 m) was cored in SDH 
306 by the Indiana Geological Survey in the 
SE¼NE¼NW¼ sec. 2, T. 2 S., R. 7 W. 
(Hasenmueller and Ault, in preparation). 

Description: The Velpen Limestone Member 
is a variable unit, generally tan to black, 
dense, and argillaceous, containing small 
crinoid columnals and ranging from 0.1 to 4.5 
feet(< 0.1 to 1.4 m) in thickness. The Velpen 
consists variably of black dense, sparsely 
fossiliferous limestone, brownish-gray, finely 
crystalline limestone containing abundant 
brachiopods and crinoid fragments, calcareous 
fossiliferous shale, and nonfossiliferous argilla
ceous siderite. It generally rests on black 
shale, which separates it from the underlying 
Colchester Coal Member, and underlies gray 
or black shale. The V el pen is recognizable in 
the outcrop wherever the Colchester can be 
identified. The Velpen may not be recognized 
in the subsurface on geophysical logs because 
of its thinness, but its position can usually be 
inferred from the position of the Colchester, 
which can be recognized on most logs. 

Correlation : The stratigraphic position of the 
Velpen is identified in Illinois as the Oak 
Grove Limestone Member of the Carbondale 
Formation, a zone of limestones and calcare
ous shales. 

Vernon Fork Member, JBD & RHS 
Jeffersonville Limestone, 
Devonian System 

Type area, principal reference section, and use 
of name: The name Vernon Fork Member was 
given by Droste and Shaver (1975a, p. 
404-406) to the rocks often called the 
laminated beds, Laminated Zone, chalk beds, 
or fine-grained dolomite of the Jeffersonville 
Limestone. The type area was designated as 
the area near Vernon and North Vernon along 
Vernon Fork of the Muscatatuck River, 
Jennings County, Ind. A principal reference 
section was established in the Berry Materials 
Corp. quarry ( old name is Paul Frank quarry) 
at the north edge of North Vernon (NE¼ sec. 
34, T. 7 N. , R. 8 E.). At this reference section 
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the Vernon Fork Member, containing the 
Tioga Bentonite Bed, is 17 feet (5 m) thick 
and lies between the Paraspirifer acuminatus 
Zone (above) and the Amphipora Zone 
(below) of the Jeffersonville; the top of the 
Geneva Dolomite Member is about 6 feet (1.8 
m) farther down. At the same time the 
Pendleton Sandstone Bed was assigned to the 
Vernon Fork. 

Description: Three major kinds of dolomites 
are found in the Vernon Fork and are 
generally found in the same stratigraphic 
order. The characteristic lower variety shows 
evidence of cyclic sedimentation. A single 
cycle begins at its base with a medium- to 
light-gray very fine grained dolomite with 
rounded quartz grains, massive to wavy 
irregular thin bedding, and gradational color 
change into the upper part of the cycle. The 
upper dolomite of a cycle is medium 
yellowish brown to light yellowish brown and 
very fine grained. On outcrop the single full 
cycle is less than 10 feet ( 3 m) thick; in cores 
the cycle approaches 20 feet (6 m) in 
thickness. Three to five complete and partial 
cycles are recognized. 

A second variety of Vernon Fork dolomite 
is fine to medium grained, finely vuggy, and 
mostly brown. This variety is most common 
in the subsurface in western Indiana counties 
adjacent to Illinois. The third variety of 
carbonate rock of the Vernon Fork ranges 
from dolomite to almost pure limestone. Its 
most obvious single characteristic is its 
lithographic to sublithographic texture. These 
rocks are weakly to very strongly laminated 
and brecciated, and their striking appearance 
gave rise to their designation as the laminated 
beds of the Jeffersonville. 

Both the top and bottom parts of the 
Vernon Fork are marked by concentrations of 
rounded and frosted sand grains. The basal 
part is sandier and where well developed is 
called the Pendleton Sandstone Bed. 

The Vernon Fork conformably overlies the 
Geneva Dolomite Member of the same 
formation in some sections and Jeffersonville 
beds unnamed to member in other sections 
(rocks of the Amphipora Zone as noted 
above). It is overlain, possibly unconform
ably, by the North Vernon Limestone in 
central Indiana; in southeastern Indiana, 
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however, it is overlain conformably by other 
Jeffersonville beds unnamed to member 
(rocks of the Paraspirifer acuminatus Zone). 

The Vernon Fork has a roughly semicircu
lar area of distribution in 30 or more counties 
of western central Indiana (Droste and 
Shaver, 1975a, fig. 9). In that area it ranges in 
thickness from an erosional edge along its 
northern and eastern limits and from a 
depositional zero ( due to facies relationship) 
along its southern limit to more than 80 feet 
(24 m) in Vigo County along the Illinois state 
line. 

Correlation: The Vernon Fork is a northern 
facies of the very fossiliferous Jeffersonville 
Limestone in the Falls of the Ohio area, 
specifically that part above the Coral and 
Amphipora Zones. The facies change cannot 
be described as occurring along a defined 
vertical cutoff because the uppermost Jeffer
sonville zone at the Falls (Paraspirifer 
acuminatus Zone) extends far north and 
overlies type Vernon Fork rocks. Therefore, 
where the youngest Vernon Fork rocks were 
deposited, they correlate with the highest 
Jeffersonville biozone. 

The Vernon Fork, as described here and as 
summarized by Conkin and Conkin (1979b, 
p. 29), has a complex, variable correlative 
relationship with the named biozones at the 
Falls of the Ohio. But contrary to the opinion 
of Conkin and Conkin, which apparently 
confuses properly defined rock units and 
biostratigraphic units, the Vernon Fork is 
defined on the basis of a distinctive lithology, 
which, of course, can have, and does have, a 
geographically changing time value. 

The upper Vernon Fork rocks also 
correlate closely with the Cranberry Marsh 
Member of the Detroit River Formation in 
northern Indiana, whereas lower Vernon Fork 
rocks correlate mostly with middle and lower 
(in part) Detroit River rocks. Probably these 
Middle Devonian rocks, in both northern and 
southern Indiana, that exhibit features gener
ally ascribed to penesaline to hypersaline 
environments were deposited in the one 
depositional regime and later became sepa
rated by erosion before deposition of the 
overlapping Traverse Limestone and Traverse
equivalent rocks. 

The Tioga Bentonite Bed in the Vernon 
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Fork, as well as in many other units in the 
northeastern United States, helps to establish 
age relationships with the Onondaga Forma
tion in the New York Devonian standard. 
Similarly, the association of the Vernon Fork 
Member with particularly the Paraspirifer 
acuminatus Zone of the Jeffersonville suggests 
age relationships with the upper part of the 
Columbus Limestone of Ohio. (See Oliver, 
1976, p. 19.) 

Vienna Limestone Member, HHG 
Branchville Formation, and 
Vienna Limestone, 
Buffalo Wallow Group, 
Mississippian System 

Type locality and description in Illinois: The 
Vienna Limestone was named by Stuart 
Weller (1920a, p. 396-398) for exposures near 
Vienna, Johnson County, Ill. As originally 
described, the lower part of the formation 
was cherty limestone, and the upper part was 
black fissile shale. In discussing the Vienna as 
a unit in the standard Chesterian section, 
however, Swann (1963, p. 38, 84-85) 
restricted the name to the limestone unit, 
which is commonly 5 to 10 feet (1.5 to 3 m) 
thick. 

History of name in Indiana: When names were 
first assigned to upper Chesterian rocks in the 
state (Malott and Thompson, 1920), all 
Mississippian rocks above the Tar Springs 
Sandstone were assigned to the Buffalo 
Wallow Formation. This was said to include at 
its base the Siberia Limestone, then thought 
to be equivalent to the Vienna (Cumings, 
1922, p. 518). A few years later, Malott 
(1925) assigned the Siberia to a higher 
position but failed to identify the Vienna. His 
manuscript map of Perry County (Malott, 
1923) suggests that some outcrops of the 
Vienna were misidentified as Glen Dean 
outcrops. 

The first Indiana reference to the term 
Vienna Limestone was in a guidebook by 
Malott and Esarey (1940). As later described 
by Malott, Esarey, and Bieberman (1948, p. 
25 ), the Vienna was principally olive-green 
shale and was 40 to 60 feet (12 to 18 m) 
thick. So defined, the formation had obscure 
boundaries (see the discussion of boundary 

problems under "Tar Springs Formation") 
and was at variance with the prevailing 
concept, in which the Vienna is a dominantly 
limestone unit that is commonly only 3 to 10 
feet (1 to 3 m) thick (Swann, 1963, p. 38, 
84-85; Willman and others, 1975, p. 159). For 
these reasons, Gray (1978), in a restudy of 
outcropping upper Chesterian rocks in Indi
ana, redefined the Vienna as a thin member at 
the base of the newly named Branchville 
Formation. The Vienna Limestone is retained 
at formation rank in subsurface usage, and it 
is here assigned to the Buffalo Wallow Group. 

Description: On the outcrop in southern 
Indiana, the Vienna Limestone Member is 
commonly a single bed of light-colored 
fossiliferous limestone 1 to 5 feet (0.3 to 1.5 
m) thick (Gray, 1978, p. 8-10). It can be 
traced through Perry County and western 
Crawford County but has not been recognized 
farther north, although the equivalent horizon 
extends to southwestern Orange County 
where it is disconformably transected by the 
base of the Mansfield Formation (Morrowan). 
In the subsurface the Vienna Limestone is 
recognized from Pike and Dubois Counties 
southwestward, although there too its horizon 
extends somewhat farther north (Swann, 
1963, p. 38). Boundaries of the Vienna are 
conformable, and apparently restrictions on 
its extent were depositionally controlled. 

Correlation: Despite lapses in its occurrence, 
the Vienna is one of the more confidently 
traceable units in the upper Chesterian 
section. Continuity with the type section in 
southern Illinois is well established. On the 
basis of the conodonts it contains, the Vienna 
was assigned by Collinson, Rexroad and 
Thompson (1971) to the Kladognathus 
primus Assemblage Zone of standard North 
American usage, but in a later study Rexroad 
(1981) found those fossils more indicative of 
restricted and specialized environment than 
helpful in precise age determination. The 
Vienna Limestone Member correlates with 
rocks within North American foraminiferal 
Zone 17 of Mamet and Skipp (1971) and 
within the lower part of the Namurian Series 
(Zone El) of European usage. 
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Vigo Limestone Member, CEW 
Patoka Formation, 
Pennsylvanian System 

Type locality and use of name: The Vigo 
Limestone Member was named as a part of 
the Shelburn Formation by Waddell (1954) 
for exposures along Prairie Creek near Vigo in 
Vigo County, Ind. (W½NW¼ sec. 28, T. 10 
N., R. 10 W.), but was reassigned to the 
Patoka Formation when Wier (1961, 1965) 
redefined the Shelburn Formation. 

Description: The Vigo is a light- to dark-gray 
fossiliferous limestone with a few streaks of 
black carbonaceous limestone. It is thickest 
(2.5 feet; 0.8 m) in sec. 35, T. 9 N., R. 10 W., 
in southern Vigo County and is also fairly 
thick throughout much of its outcrop area in 
Sullivan County. It extends on outcrop and in 
the subsurface from northern Vigo County 
southward to the Ohio River. 

Wabash Formation, JBD & RHS 
Niagaran and Cayugan Series, 
Silurian System 

Type area and reference sections: The Wabash 
Formation was named in 1964 for all then 
so-called "Niagaran" rocks in northern Indi
ana lying above the Louisville Limestone and 
exclusive of Silurian rocks then assigned to 
the Salina Formation (Pinsak and Shaver, 
1964, p. 34-47). The type area is in that part 
of the upper Wabash Valley extending from 
Carroll County to Huntington County. Five 
principal reference sections were designated; 
the most complete consisted of rocks cored in 
the Northern Indiana Public Service Co. Gale 
M. and Glada Skinner No. 1 well near Royal 
Center, Cass County (NW¼NW¼ sec. 10, T. 
28 N.; R. 1 W.). Others consist of some of the 
classic exposures of the reef-bearing section of 
northern Indiana. This definition included the 
preexisting units called the Mississinewa 
Shale, the Liston Creek Limestone, the New 
Corydon Limestone (nontypical, of Cumings 
and Shrock, 1928a, p. 113-117), and the 
Noblesville Dolomite ( obsolete at that time, 
of Kindle and Breger, 1904, p. 407). 

History of name: After considerable post-
1964 evidence had accumulated to show that 
appreciable facies relationship exists between 
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the Wabash and Salina Formations, the 
Wabash definition was expanded to include 
the upper part of the Salina Formation as 
previously defined, and the Salina was given 
group status to include the Wabash and older 
rocks in northern Indiana down through the 
Louisville Limestone and the Limberlost 
Dolomite (Droste and Shaver, 1982). Before 
that time, however, Becker (1974), Becker 
and Droste (1978), Rexroad, Noland, and 
Pollock (1978), and Droste and Shaver (1980) 
had defined the southern Indiana occurrence 
to extend very nearly to the southeastern 
Silurian outcrop, there being narrowly over
lapped in the subsurface by Middle Devonian 
rocks, and well into the Illinois Basin, there 
being terminated along a defined vertical 
cutoff against rocks of the middle and upper 
parts of the Bainbridge Group. This cutoff 
leaves an area of about eight-county size 
unoccupied by Wabash rocks (as defined) in 
the southwest comer of Indiana. 

As noted above, the Wabash in northern 
Indiana is assigned to the Salina Group, which 
has a defined southwestern vertical cutoff 
boundary extending northwestward from 
eroded edges in central eastern Indiana and, 
farther on, northward to northwestern Indi
ana. (See fig. 5 in Droste and Shaver, 1983.) 
Outside (west and south of) this boundary, 
the Wabash is not assigned to a group. 

Description: Four principal lithologies that 
intergrade and replace one another spatially 
characterize the Wabash Formation: (1) 
calcareous silty dolomite and dolomitic silty 
limestone that are gray, dense to fine grained, 
and massive (when fresh) and that are 
characteristic of, but not confined to, the 
Mississinewa Shale Member in the lower part 
of the formation; (2) limestone, dolomitic 
limestone, and dolomite that are light 
colored, mostly finely granular, cherty but 
otherwise fairly pure, and slabby bedded (in 
weathered exposures) and that are characteris
tic of, but not confined to, the upper part of 
the formation, especially the Liston Creek 
Limestone Member and less so the Kenneth 
Limestone Member; (3) dolomite and dolo
mitic limestone that are generally in shades of 
light tan to dark brown (but including grayish 
and greenish colors), are generally micritic to 
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fine grained, are generally nonfossiliferous 
(usual sense), and become strikingly color 
banded and thinly laminated over broad areas 
and that are characteristic of the Kokomo 
Limestone Member and especially of the 
upper Wabash rocks (unnamed to member) in 
the northern two tiers of Indiana counties; 
some greenish shale is included in the latter 
lithology in those northern counties; and ( 4) 
light-colored granular massive vuggy, nearly 
pure dolomite and limestone and bluish-gray 
carbonate mudstone that are widely distrib
uted in bank, reef, reef-detrital, and bioher
mal facies throughout much of the formation. 

The latter lithology has been widely 
referred to as the Huntington Lithofacies (not 
a rock-stratigraphic term and not confined to 
the Wabash) as first recommended by Pinsak 
and Shaver (1964, p. 39-40), partly as a 
salvage expedient for the classic but misused 
term Huntington Dolomite ( Limestone, 
Stone). The reef facies within the Wabash 
exists in probably thousands of modest-sized 
to very large so-called patch reefs and 
pinnacle reefs and in barrierlike, but yet 
poorly understood, features called the Fort 
Wayne Bank (marginal to the Michigan Basin) 
and the Terre Haute Bank (marginal to the 
Illinois Basin). (See descriptions, including 
actual depictions, of such features in Cumings 
and Shrock, 1928a, 1928b; Shaver and others, 
1978; Droste and Shaver, 1980, 1982.) At 
least part of such features are made up of the 
upper, coalesced parts of reefs that are 
discrete in their lower parts. The reef facies in 
southwestern Indiana and adjacent Illinois 
includes the thickest Silurian reef deposits 
known in the United States. Some are nearly 
1,000 feet thick, but part of that thickness is 
in the pre-Wabash stratigraphic interval 
(Lowenstam, 1949; Becker and Droste, 1978; 
Bristol, 197 4; Droste and Shaver, 1980; and 
Droste and Shaver, in preparation). 

The Wabash Formation is underlain con
formably by the Louisville Limestone. The 
boundary is placed at the bottom of a thick 
transitional interval (Rexroad, Noland, and 
Pollock, 1978, p. 2), or it is underlain in 
similar manner by the Pleasant Mills Forma
tion. The difference is only a defined 
difference in names. (See the Pleasant Mills 
[also Salina] limit line in fig. 6 of Droste and 

Shaver, 1982). The Wabash, where present, 
underlies nearly everywhere the Muscatatuck 
Group (mostly Middle Devonian) unconform
ably. Possibly in farthest northeastern Indiana 
the Wabash underlies even older Lower 
Devonian rocks, although such rocks are 
presently included in the Muscatatuck Group. 
Some Wabash rocks, including reef rocks, 
along the defined Wabash cutoff in far 
southwestern Indiana underlie the New 
Harmony Group (Lower Devonian), possibly 
both conformably and unconformably. 

The Wabash Formation ranges in thickness 
from zero along its southeastern eroded edge 
to a regional (nonreef) thickness of more than 
400 feet (122 m) in southwestern Indiana, to 
about 250 feet (76 m) in central western 
Indiana, to more than 400 feet (122 m) in the 
Newton County area (northwestern Indiana), 
and to 200 feet (61 m) in northeasternmost 
Indiana. (See Becker, 1974, p. 21, and Droste 
and Shaver, 1982, fig. 7, and in preparation.) 

Correlation: The hundreds of classically 
studied macrofossils from Wabash reef and 
interreef rocks have been assigned strati
graphically secure positions (Shaver, 1974b) . 
Among those to which greatest biostratigraph
ic importance may be attached are the 
pentamerid brachiopods Kirkidium cf. K. 
knighti (low in the formation) and K. cf. K. 
laqueatum (high in the formation), the 
graptolite Monograptus falciformis (= M. 
bohemicus; low in the formation), and the 
mollusk Megalomus canadensis (known high 
in the formation but probably has a lower 
range to below the formation). 

Microfossil studies have been undertaken 
more recently and have recorded conodont 
taxa that are considered to be elements of 
zones ranging upward from within the Zone 
of Kockelella to within the Zone of 
Ozarkodina eosteinhornensis. The acritarch 
zone characterized by Deunffia eisenacki has 
been identified in lower Wabash rocks. 
Ostracod species identified as Dizygopleura 
hallii and Thlipsurella parva and associated 
species are found very high in the formation. 

These fossils collectively indicate an age 
ranging from within Ludovian time into 
Pridolian (late Niagaran to possibly very late 
Cayugan). ( See the separate article for 
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constituent units and summaries in Shaver 
and others, 1971, p. 53-54, and 1985; Droste 
and Shaver, 1977, p. 99-100; and Shaver and 
Sunderman, 1983, p. 148.) 

Physical tracing, sequential stratigraphy, 
and geophysical logging yield other correlative 
evidence, so that the evidence of all kinds 
supports these approximate to close correla
tions: deeper part of the Illinois Basin in 
Indiana, Kentucky, and Illinois, much of the 
Moccasin Springs Formation through the 
Bailey Limestone; northern Illinois, middle 
part of the Racine Formation through all the 
Racine that is uneroded; Michigan Basin, from 
either the B salt (unit) or C unit of the Salina 
Group to as high as the G unit and possibly 
even as high as the overlying Bass Islands 
Group; south-central Kentucky and adjacent 
Tennessee, the Dixon Formation through the 
Decatur Limestone; and New York, from 
within the Vernon Shale (Salina Group) 
probably to Silurian formations above the 
Salina Group. 

Waldron Shale, Formation, Member, JBD & 
Niagaran Series, RHS 
Silurian System 

Type section and history of name: The name 
Waldron Shale was used by N. M. Elrod 
(1883, p. 111) to replace the earlier 
designations Waldron beds and Waldron fossil 
bed that were used for the thinly interbedded 
clay, shale, and limestone overlying the 
quarry stone (presently known as the Laurel 
Member of the Salamonie Dolomite) near 
Waldron, Shelby County, Ind. The term 
Waldron there referred to the exposure on 
Conns Creek in the NE¼ sec. 6, T. 11 N ., R. 8 
E., which was one of the locations yielding 
the renowned fauna of more than 200 species 
described by James Hall of New York State 
and others. (See Cumings, 1922, p. 453-454.) 
Type Waldron exposures remain at this 
locality in the abandoned Standard Materials 
Corp. quarry. 

Waldron rocks have long been known to 
extend along the southeastern Indiana out
crop area and into southern states. Much 
later, the term Waldron Formation was 
adopted by Pinsak and Shaver (1964, p. 29) 
for the dominantly dolomitic facies of this 
unit that had been traced by that time into 
much of northern Indiana (Shaver and others, 
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1961, p. 13) except the far western counties 
and the northern two tiers of counties. 
Several modern reports further defined 
northern Indiana usage and even extended 
recognition into adjacent western Ohio (for 
example, Griest and Shaver, 1982, p. 377, 
379-380, and Shaver and Sunderman, 1983, 
p. 161-163). In this same period, Becker 
(197 4, p. 18-20) defined the Waldron Shale 
occurrence in the more marginal part of the 
Illinois Basin in southwestern Indiana. 

Use of the name Waldron Formation was 
discontinued in northern Indiana except in 
the far western counties, however, by Droste 
and Shaver (1982, p. 5, 11). They assigned 
the Waldron-equivalent rocks to the middle 
part of the then-new Pleasant Mills Forma
tion. The principal reason for abandoning the 
term in northern Indiana was that the 
Waldron and Louisville (next above the 
Waldron) types of lithologies are interbedded 
in sequences as thick as 40 feet (12 m), 
thereby obviating easy recognition of the type 
boundary. This action has not been satisfac
tory, however, and the expression Waldron
equivalent rocks since has appeared in modern 
reports for northern Indiana. For this reason, 
therefore, the term Waldron is here reintro
duced for use in northern Indiana as the 
Waldron Member of the Pleasant Mills 
Formation. This term is not everywhere 
useful in that part of the state, however, 
because of thick gradational Waldron-Louis
ville sequences in some places. 

Description: As is apparent from the above 
discussion, the area of Waldron recognition in 
Indiana extends from the subsurface of 
southwestern Indiana (save for the parts or 
the whole of nine southwestemmost counties: 
Becker, 1974, fig. 9) eastward to the area of 
Silurian outcrop and northward to a line 
extending approximately from central 
LaPorte County to central Allen County, that 
is, to positions underlying the Fort Wayne 
Bank (Droste and Shaver, 1982, figs. 5-7). 
Characteristic Waldron lithology is hardly 
recognizable north of that line. 

The Waldron is underlain, apparently 
conformably but through a rather thin 
interval of interbedded transitional litholo
gies, by the Laurel Member of the Salamonie 
in southern Indiana, by the undivided 
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Salamonie in some far western counties in 
northern Indiana, and by the Limberlost 
Dolomite Member in northern Indiana. The 
upper Waldron contact is also conformable, 
variably with the Louisville Limestone and 
the Louisville Member of the Pleasant Mills 
Formation. This contact, however, is involved 
in many places with a thick transitional zone 
as much as a few tens of feet thick. 

The Waldron is typically a shale containing 
silt and fossiliferous limestone beds that are 
reeflike in many places. The terrigenous 
elastic content decreases westward and 
northward from the type area, however, so 
that in the southwestern subsurface, the unit 
becomes a dense argillaceous limestone; 
northwestward to its area of farthest recogni
tion, it becomes a fairly pure dolomite 
bearing only shaly laminae or a faintly 
argillaceous appearance; and in areas in 
between the type area and northwestern 
Indiana, the Waldron consists generally of 
dark to mottled sublithographic to fine
grained limestone and dolomite exhibiting 
nodular carbonate structure and wraparound 
shale. 

The Waldron averages about 5 feet (1.5 m) 
in thickness in its southern occurrence but is 
appreciably thinner or thicker in some places; 
the Waldron equivalent is as thick as 20 to 30 
feet (6 to 9 m) northward in some places and 
as thin as 1 foot (0.3 m) in the Ohio-Indiana 
border area southeast of Fort Wayne. Typical 
lithology is absent from some places by 
nondeposition as a terrigenous elastic unit, 
but in that circumstance it has generally been 
replaced by pure carbonate rocks in a reef 
facies. Such reef facies variably extend 
through the Waldron stratigraphic interval 
from subjacent into superjacent units or are 
confined within the Waldron interval in 
different places of observation. 

Correlation: Hall (1882, p. 219-220) favored 
a middle Niagaran age for the Waldron 
comparable to part of the Rochester Shale of 
the northeastern states and was followed in 
that preference by Berry and Boucot (1970, 
p. 249-250) and Shaver (Shaver and others, 
1970, p. 187). Physical tracing of Silurian 
units from the western New York standard 
westward across the Appalachian Basin 

(especially by Rickard, 1969, and Janssens, 
1977) shows, however, that the Waldron must 
be assigned a Niagaran stratigraphic position 
well above that of the Rochester of western 
New York and also above that of the 
Rochester of Janssens (1977) of western 
Ohio. In western Ohio terms, this position is 
in the upper part of the Lockport Group 
where the upper boundary of this group has 
been extended upward to accommodate a 
westward facies change in the rocks lying 
above the Lockport of eastern locales; in 
British terms its position is upper Wenlockian. 
(See, for example, Shaver and others, 1985.) 

Conodonts have not yet been described 
from the Waldron in Indiana, although they 
have been from immediately overlying Louis
ville rocks (Rexroad, Noland, and Pollock, 
1978), which are represented by the Kockelel
/a variabilis Zone (late Wenlockian-early 
Ludlovian). 

Waltersburg Sandstone, HHG 
Buffalo Wallow Group, 
Mississippian System 

Type locality and description in Illinois: The 
Waltersburg Sandstone was named by Stuart 
Weller (1920a, p. 398) for exposures of a 
massive cliff-forming sandstone near Walters
burg, Pope County, Ill. The unit is as much as 
70 feet (21 m) thick, but it is absent or 
unrecognizable in many places. In discussing 
the Waltersburg Formation in the standard 
Chesterian section, Swann (1963, p. 38) 
described it as primarily dark shale containing 
elongate sandstone bodies and 35 to 80 feet 
(11 to 24 m) thick. 

History of name and description in Indiana: 
In his initial study of outcropping upper 
Chesterian rocks in Indiana, Malott (1925, p. 
108-109) named a thin ledge-forming sand
stone the Wickliffe Sandstone. Later he 
asserted a correlation with the Waltersburg 
(Malott, 1931, p. 222), and that name came 
into general use, replacing Wickliffe. Bound
aries of the unit were never adequately 
defined, however (see the discussion of 
boundary problems under "Tar Springs 
Formation"), and in a restudy of outcropping 
upper Chesterian rocks, Gray (1978) did not 
find need to name a member at this position, 
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which is within the Branchville Formation of 
surface usage. 

In Indiana the term Waltersburg Sandstone 
is now restricted to subsurface use, where it is 
commonly applied to lenticular sandstone 
bodies as much as 60 feet (18 m) thick lying 
between the Vienna and Menard Limestones. 
The Waltersburg Sandstone is known from 
Daviess County southwestward. For Indiana 
usage the Waltersburg is here assigned to the 
Buffalo Wallow Group. 

West Baden Group, HHG 
Chesterian Series, 
Mississippian System 

Type locality and description: The name West 
Baden was originally proposed as a group 
name in 1920 by E. R. Cumings in a letter to 
Stuart Weller (Cumings, 1922, p. 514). The 
term received no subsequent use, however, 
until it was revived in a slightly modified 
sense by Gray, Jenkins, and Weidman (1960, 
p. 44-48). The group is named for West 
Baden, Orange County, Ind., and consists in 
descending order of the Elwren Formation 
(the Cypress Formation in the subsurface), 
the Reelsville Limestone, the Sample For
mation, the Beaver Bend Limestone, and the 
Bethel Formation. It consists dominantly of 
gray to varicolored shale and mudstone and 
thin-bedded to crossbedded sandstone; lime
stone in beds of variable thickness is an 
important but lesser constituent (Gray, 1962, 
table 2 and fig. 4). Total thickness along the 
outcrop ranges from 100 to 140 feet ( 30 to 
43 m). Known on the surface from Putnam 
County southward to the Ohio River, the 
West Baden Group is also recognized in the 
subsurface from Parke County southwest
ward. Maximum reported subsurface thick
ness is 260 feet (80 m) in western Gibson 
County (Sullivan, 1972, p. 11 and pl. 3). 

A major feature of the West Baden Group 
is a southwestward-trending belt about 6 
miles (10 km) wide across which the 
limestones were not deposited and in which 
sandstone dominates the entire thickness of 
the group. (See the description of the elastic 
belt under "Elwren Formation.") The West 
Baden overlies the Blue River Group (Val
meyeran and Chesterian) conformably except 
at a few localities along the elastic belt where 
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basal sandstone of the West Baden Group lies 
disconformably as deep as 50 feet (15 m) 
below the normal position of the top of the 
Blue River Group (Malott, 1952, p. 49). The 
West Baden Group is overlain conformably by 
the Stephensport Group (Chesterian) or 
disconformably by the Mansfield Formation 
(Morrowan). 

Correlation : The West Baden Group correlates 
with rocks within the lower part of the North 
American foraminiferal Zone 16s of Mamet 
and Skipp (1971) and within the Visean 
Series (V3cs) of European usage. On the basis 
of its conodont faunas, the West Baden was 
assigned to the upper part of the Gnathodus 
bilineatus-Cavusgnathus charactus Assemblage 
Zone of standard North American usage by 
Collinson, Rexroad, and Thompson (1971). 

Naming of groups in upper part of Mississip
pian System in Indiana: Rocks that are now 
considered to belong to the Chesterian Series 
in Indiana previously went by a variety of 
names, most of which originated elsewhere. 
Among these names are Ferruginous Sand
stone, Kaskaskia Limestone, Archimedes 
Limestone, Pentremital Limestone, and Ches
ter Limestone, most of which were originally 
used in early reports on the geology of the 
region surrounding Ste. Genevieve, Mo., and 
Chester, Ill. 

Hopkins (1902, 1904) first applied an 
indigenous name to these rocks in Indiana. He 
included in his Huron Group, named for a 
village in southwestern Lawrence County, all 
rocks from the top of the Mitchell Limestone 
(see the discussion under "Blue River 
Group") to the base of the Mansfield 
Formation. The name Huron was used for a 
time, but it was preoccupied, and when 
equivalence to the Chester Group of southern 
Illinois became clear, Greene (1911, p. 269) 
suggested that the name Chester be sub
stituted. He then casually and without 
explanation used the name Salsberry For
mation for these rocks (Greene, 1911, p. 275, 
281). 

As the term Chester came into common use 
and formational names became accepted, 
subdivision of the series into groups became 
possible. These subdivisions were called 
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"lower," "middle," and "upper Chester" 
(Cumings, 1922, p. 408, 515) and were used 
as groups, sometimes with capital letters, but 
were commonly not expressly called groups. 
"Chester" became "Chesterian," a time and 
time-rock name that is appropriately desig
nated a series or epoch but that is 
inappropriate as a group name; principally for 
this reason Gray, Jenkins, and Weidman 
(1960, p. 44) adapted two group names 
earlier suggested by Cumings (1922, p. 514), 
West Baden and Stephensport, to replace with 
some modification the former usage, lower 
and middle Chester. The Kentucky name 
Buffalo Wallow was adopted by Gray (1978) 
in a group sense and in somewhat modified 
scope for outcropping upper Chesterian rocks. 

West Franklin Limestone Member, 
Shelburn Formation, 
Pennsylvanian System 

CEW& 
CHA 

Type locality, use of name, and synonyms: 
The limestone exposed in the high banks of 
the Ohio River at West Franklin, Posey 
County, was first mentioned in the literature 
by Owen (1839, p. 8) and later by 
Lesquereux (1862, p. 296-297), who de
scribed the units exposed along the river and 
referred to them informally as the lower bank 
of the West Franklin Limestone. Wilmarth 
(1938, p. 2307), however, gave credit for first 
use of the name to Collett (1884, p. 61-62), 
who also used the term West Franklin 
Limestone. Wier and Gray (1961) and Wier 
(1961, 1965) reduced the rank of this 
limestone to that of member, uppermost in 
the Shelburn Formation, and Wier (1961, 
1965, 1970) stated that the exposure at West 
Franklin in the SE¼SE¼ sec. 24, T. 7 S., R. 
12 W., was the type locality, but the correct 
locality is in the NE¼SE¼ sec. 24. The 
bedrock outcrop of the West Franklin was 
mapped by Gray, Wayne, and Wier (1970), 
Gray and others (1979), and Gray, Ault, and 
Keller (in preparation). 

Synonyms of the West Franklin are the 
terms Somerville Formation, used in Gibson 
County by Fuller and Clapp (1904, p. 2), and 
Maria Creek Limestone, used in Sullivan 
County by Malott (1948, p. 125). 

Description and correlation: The West Frank
lin Limestone Member generally consists of 

limestone beds separated by shale. In Gibson 
County three beds of limestone are found, 
but northward only the upper two are present 
and in places only one limestone bed can be 
seen. The lowest bed is sparsely fossiliferous, 
ranges from 1 to 4 feet (0.3 to 1.2 m) in 
thickness, and is overlain by 1 to 25 feet (0.3 
to 7.6 m) of tan, blue-gray, or variegated 
nonfossiliferous shale that in some places has 
an intercalated shale. The middle limestone is 
a massive light-gray to tan argillaceous 
fossiliferous limestone ranging from 4 to 10 
feet (1.2 to 3 m) in thickness at the south end 
of the outcrop and thinning northward to 0.5 
to 3.8 feet (0.2 to 1.2 m) of flaggy nodular 
limestone in Sullivan County. In Posey 
County it contains large colonies of the coral 
Chaetetes. Gray shale, 0.1 to 3 feet(< 0.1 to 
0.9 m) thick, separates the middle limestone 
from the upper, more cherty limestone, which 
is gray to brown, dense, crystalline, argilla
ceous, and fossiliferous. The upper limestone 
is 1 to 6 feet (0.3 to 1.8 m) thick in Gibson, 
Vanderburgh, and Posey Counties and attains 
a maximum thickness of 10 feet (3 m) in 
Sullivan County. 

In parts of the subsurface in Posey and 
Gibson Counties any one or more of the 
above three beds are not present, and drilling 
records indicate that some thin limestone 
beds are present in the shale, sandy shales, 
and sandstones 100 feet (30 m) or more 
beneath the normal stratigraphic interval of 
the West Franklin. This variation in the 
presence and the location of the limestone 
beds makes definition of the base of the West 
Franklin arbitrary in places. 

The West Franklin is recognized in Illinois, 
and the term West Franklin Limestone 
Member (in the Sturgis Formation) has been 
proposed for Kentucky use by Jacobson and 
others (1985). 

Whitewater Formation, HHG 
Maquoketa Group, 
Ordovician System 

Type locality, description, and correlation: 
The Whitewater Formation was named by 
Nickles (1903, p. 208) for exposures of 
bluish-gray rubbly limestone and interbedded 
calcareous shale along the Whitewater River at 
Richmond, Wayne County, Ind. As now 
recognized, the Whitewater includes at its 
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base a dolomitic unit, the Saluda Member 
(Gray, 1972b), and in its uppermost part 
shale and limestone formerly placed in the 
Elkhorn Formation (Utgaard and Perry, 
1964). The Whitewater Formation contains a 
somewhat higher proportion of limestone 
than does the underlying Dillsboro Forma
tion, but this alone is not distinctive; it is the 
Saluda Member at its base that best 
distinguishes the Whitewater. 

The Whitewater Formation conformably 
overlies the Dillsboro Formation ( except as 
noted below) and is disconformably overlain 
by the Brassfield Limestone (Silurian) except 
in a few places in Clark, Jefferson, Ripley, 
and Decatur Counties, where the Brassfield is 
absent and the Osgood Member of the 
Salamonie Dolomite directly overlies the 
formation (Foerste, 1891, 1904a; Brown and 
Lineback, 1966, p. 1022; Nicoll and Rexroad, 
1968). The disconformable nature of this 
contact is emphasized by reworked Ordovi
cian fossils in the basal part of the Brassfield 
Limestone. 

Traditionally, the Whitewater Formation is 
recognized in Indiana only in the classic 
Cincinnatian outcrop area in the southeastern 
part of the state and in the near subsurface. 
Within this area the formation thins south
ward from about 100 feet ( 30 m) near 
Richmond to about 60 feet (18 m) near 
Madison, where the formation is reduced to 
its basal Saluda Member. At the top of the 
Maquoketa Group in northeastern Indiana, 
however, Gray (1972b, p. 18-20 and fig. 13) 
identified an informal working unit as much 
as 160 feet ( 50 m) thick that is stratigraphi
cally equivalent to the Whitewater and that, 
because it is dominantly limestone, is here 
assigned to the Whitewater Formation rather 
than to the laterally equivalent Brainard 
Shale. Thus extended, the Whitewater of 
northeastern Indiana rests, probably conform
ably, on the Fort Atkinson Limestone. 

Near the top of the Whitewater in 
northeastern Indiana, especially in areas 
where the formation is thickest, are zones 
containing ferruginous reddish-brown ooids, 
beds of sedimentary iron ore, and limestone 
with hematitic cement. These have not been 
observed elsewhere in the Maquoketa in 
Indiana, but similar materials are found in the 
presumably correlative Neda Formation, 
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which is at the top of the Maquoketa Group 
in northern Illinois (Kolata and Graese, 1983, 
p. 29). The Whitewater is the uppermost 
formation in the type Richmondian Stage, 
but its subsurface extension, where thickest, 
probably includes Ordovician rocks that are 
somewhat younger than any that are exposed 
in the Richmond area (Gray, 1972b, p. 
19-20). 

Yankeetown Member, DDC & HHG 
Paoli Limestone, 
Mississippian System 

Type and reference sections and use of name 
in Indiana: The Yankeetown Sandstone was 
named by Weller (1913, p. 120) for an 
exposure of about 20 feet (6 m) of sandstone 
and chert near Yankeetown School, Monroe 
County, Ill. (NE cor. SE¼ sec. 26, T. 4 S., R. 
9 W.). In Indiana a shaly middle member of 
the Paoli Limestone, sometimes informally 
called the mid-Paoli shale break, has been 
recognized for many years in both surface and 
subsurface studies (Malott, 1952, p. 12; 
Pinsak, 1957, p. 17; Perry and Smith, 1958, 
p. 23; Gray, Jenkins, and Weidman, 1960, p. 
49; Carr, Leininger, and Golde, 1978, p. 13). 
Swann (1963, p. 33), among others, corre
lated this unit with the Yankeetown Sand
stone of Illinois. The name Yankeetown is 
adopted here for this member. A reference 
section for the Yankeetown Member is the 
principal reference section for the Paoli 
Limestone, an abandoned quarry just north of 
the former railroad tracks on the west side of 
Paoli, Ind. (SW¼SE¼SE¼ sec. 35, T. 2 N., R. 
1 W.). There the member is about 3 feet (0.9 
m) thick and consists of calcareous fossilifer
ous shale (Malott and Esarey, 1940, unnum
bered plate). It underlies the Downeys Bluff 
Member of the Paoli Limestone and overlies 
the Shetlerville Member. 

Description: The Yankeetown Member aver
ages about 4 feet (1.2 m) in thickness along 
the outcrop in south-central Indiana, but it is 
absent, probably depositionally, from the 
northern part of the outcrop and is as much 
as 9 feet (2.7 m) thick in the southern part 
(Kissling, 1967, p. 66). The Yankeetown is 
similar in composition to the Popcorn 
Member and commonly consists of alternat
ing, subparallel, and discontinuous beds of 
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greenish-gray calcareous shale and brownish
gray micritic, skeletal, or oolitic limestone, 
but in places it is gray argillaceous or sandy 
limestone or greenish-gray calcareous shale or 
siltstone. The shale and the limestone are 
fossiliferous, and crinoids, brachiopods, and 
gastropods are the most commonly found 
fossils. Beds equivalent to the Yankeetown 
Member are widely recognized in the 
subsurface as the middle part of the Renault 
Formation of subsurface usage. 

Correlation : The Yankeetown Member of the 
Paoli Limestone contains the crinoid Talaro
crinus, which is considered to indicate an 
early Chesterian age. 
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Parker Coal Member ......... 27, 62, 109, 109, 120 
Patoka Formation .. 27, 37, 38, 59, 62, 63, 85, 109, 

109, 120, 163 
Peacock Coal ............................ 141 
Pecatonica Formation ....... 14, 15, 110, 113, 127 
Pendleton Sandstone Bed ........... 110-111, 161 
Pentamerus oblongus .... ... ........ 80, 115, 132 
Pentremital Limestone ..................... 167 
Pentremites broadheadi ..................... 52 
Pentremites cervinius; P. elegans; 

P. tulipaformis ........................... 11 
Pentremites godoni . ........................ 10 
Perth Limestone Member .. 25, 74, 93, 111-112, 150 
Petersburg Coal ................... 21, 112, 149 
Petersburg Formation ...... 4, 6, 24, 27, 39, 4 7, 61, 

112-113, 149, 150 
Pinnick Coal Member ............. 16, 49, 87, 113 
Pirtle Coal Member .................... 113, 142 
Plattin Formation .......... 14, 15, 33, 72, 78, 88, 

113-114, 158 
Platycrinites penicillus ...... 7, 23, 49, 77, 109, 130 
Platystrophia ............................. 89 
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Pleasant Mills Formation . 67, 73, 79, 80, 83, 84, 93, 

114-116, 125,131,134,164,165,166 
Point Pleasant Member ............... 33, 78, 116 
Polygnathoides siluricus ..................... 82 
Polygnathus costatus ("P. webbi') Zone ........ 36 
Polygnathus varcus Zone ............ 12, 105, 157 
Popcorn Member ........ 6,108,117,129 (fig. 2), 

143,169 
Potosi Dolomite ... 4, 15, 34, 35, 41, 48, 50, 69, 70, 

98,106, 117-118, 127 
Potsdam Supergroup ...... 69, 70, 97, 98, 118-119 
Prairie du Chien Group ........ 4, 15, 69, 106, 118, 

119-120, 141, 142 
Pristiograptus jaegeri ....................... 95 
Profusulinella; Zone of; P. kentuckyensis .... 46, 50, 

61,75,112 
Protocanites lyoni ........................ 125 
Protosalvinia ......................... . .. 5, 30 
Providence Limestone Member ....... 6, 39, 60, 120 
Pterospathodus amorphognathoides-Kockelella 

ranuliformis Assemblage Zone ... 28, 107, 132, 151 
Pterotocrinus; P. acutus; P. bifurcatus; P. capita/is; 

P. rugosus; P. spatulatus; P. tridecibrachialis; 
P., Zone of .................. 11, 14, 52, 56, 69 

Pugnoides ottumwa ....................... 130 

R 

Raben Branch Coal Member ........ 109, 120 
Raccoon Creek Group .... 21, 27, 86, 120-121, 149 
Ramp Creek Formation .. 18, 41, 42, 57, 58 (fig. 1), 

76,97,121-122,137 
Red Bridge Limestone Bed ............... 81, 122 
Reelsville Limestone ..... 10, 34, 122-123, 136, 167 
Renault Formation ... 13, 16, 39, 108, 117, 123-124, 

129(fig.2),143,170 
Rhipidium; Zone of Rhipidium ..... 80, 84, 94, 115 
Richmond Group ....................... 37, 89 
Riverside Sandstone ....................... .41 
Riverview Limestone Member ............ 17, 124 
Rock Creek Coal ......................... 139 
Rockford Goniatite bed .................... 124 
Rockford Limestone ... 18, 29, 31, 42, 63, 64, 101, 

102, 103, 124-125 
Rosiclare Sandstone Member .... 7, 48, 77, 128, 146 

s 

St. Clair Limestone ... 8, 9, 10, 74, 84, 95, 125, 131, 
140,141 

St. Louis Limestone ..... 13, 16, 17, 48, 49, 82, 83, 
125-126, 128, 129, 129 (fig. 2), 

130,132,133,137,145,146 
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St. Meinrad Coal Member ............ 87, 126-127 
St. Peter Sandstone .... 4, 5, 15, 40, 44, 66, 69, 70, 

106, 118, 127-128 
St. Wendel Sandstone Member .. ....... .. . 1 7, 128 
Ste. Genevieve Limestone .. 7, 13, 16, 23, 39, 48, 49, 

77,82,83,108, 117,123,126, 128-130, 146,147 
Salamonie Dolomite ... 9, 20, 51, 65, 73, 75, 79, 80, 

83, 89, 95, 99, 106, 107, 125, 130-132, 
134,135,141,151,165,166,169 

Salem Limestone ......... 13, 57, 58 (fig. 1), 126, 
129 (fig. 2), 132-133, 136,137, 146 

Salem stone ............................. 132 
Salina Group .... 36, 67, 70, 71, 79, 80, 81, 94, 99, 

114,115,116,131, 133-135, 163,164,165 
Saluda Member ....... . . . ...... 37, 135-136, 169 
Sample Formation ... 10, 43, 44, 108, 123, 136, 167 
Sample Sandstone Member ................... 12 
Sanders Group .... 16, 57, 58 (fig. 1), 97, 121, 132, 

136-137 
Sanderson Formation .. ............. . 29, 45, 101 
Scales Shale ............ .... 38, 47, 88, 137-138 
Schweizer Member ............... . 138, 140, 141 
Seelyville Coal Member ........ 27, 31, 32, 60, 80, 

138-139, 149, 150 
Sellersburg Beds, Limestone; restricted Sellersburg 

Limestone ............ 11, 12, 64, 104, 105, 144 
Selmier Member ....... 5, 12, 15, 96, 101, 139-140 
Sexton Creek Limestone .... 10, 19, 20, 21, 26, 28, 

47,86,89,125, 131,138, 140-141 
Shady Lane Coal Member ............... . 87, 141 
Shakopee Dolomite ...... 40, 45, 69, 70, 106, 119, 

127, 141-142 
Shelburn Formation ... 25, 38, 39, 82, 85, 109, 113, 

142-143, 163, 168 
Shelburn Group ....................... 25, 109 
Shelby Bed ... . ........................... 50 
Shetlerville Member ..... 108, 117,129 (fig. 2), 143 
Shoal Creek Limestone Member ............ 17, 27 
Shoals Coal, Lithofacies ..................... 87 
Siberia Limestone Member ........ 76, 91, 143-144, 

156,162 
silicified bed .................... .. ........ 65 
Silver Creek Member ....... 12, 104, 105, 144-145, 

147,148 
Silverwood Cyclothem ..................... 145 
Silverwood Limestone Member ......... . 145, 150 
Siphonodella duplicata s. s. Assemblage Zone .... 30 
Siphonodella isoticha-S. cooperi Assemblage 

Zone ........ ........ ... ...... ...... 64, 125 
Siphonodella quadruplicata Assemblage Zone .... 30 
Siphonodella sulcata Assemblage Zone .. 29, 101, 159 

Page 
Sisson Member ......... 126, 129 (fig. 2), 145-146 
Solsberry Formation ...................... 167 
Somerset Shale Member ...... 58 (fig. 1), 132, 133, 

137,146 
Somerville Formation, Limestone ........ . 38, 168 
Spar Mountain Member .......... 48, 49, 77, 128, 

129 (fig. 2), 130, 146-147 
Spathiocaris Zone ...................... 15, 140 
Spathognathodus ......................... 109 
Spathognathodus eosteinhornensis ....... 72, 82, 96 
Spathognathodus primus .................... 82 
Spathognathodus snajdri; S. snajdri ..... .... 72, 94 
Speed Member .... 12, 104, 105, 144, 145, 147-148 
Spergen bed, fossil bed, Limestone; Spergen 

(Spergen's) Hill bed, Limestone ..... 126, 132, 133 
Spickert Knob Formation ..... 17, 18, 41, 68, 102, 

103, 148-149 
Springfield Coal Member ... 4, 6, 21, 23, 24, 39, 47, 

112, 113, 149 
Staunton Coal ........................... 139 
Staunton Formation ..... 27, 60, 93,111,120,138, 

139, 145, 149-150 
Stendal Limestone Member .......... 61, 112, 150 
Stephensport Group ... ..... 11, 13, 43, 52, 55, 56, 

150-151, 167, 168 
Stroh Member ......... ........ 26, 28, 107, 151 
Stropheodonta demissa .................... 148 
Sunbury Shale ........... 31, 42, 43, 60, 101, 152 
Survant Coal Member ............ 31, 80, 112, 152 
Swanville Formation ...................... 104 

T 

Talarocrinus; T. Range Zone ........ 109, 130, 170 
Taphrognathus varians-Apatognathus Assemblage 

Zone ....................... 98, 122, 133, 137 
Tar Springs Formation ... 19, 24, 30, 44, 52, 91, 96, 

143, 152-153, 153, 154, 162, 166 
Tetradium .............................. 135 
Thlipsurella parva ...................... 68, 164 
Tick Ridge Sandstone Member ..... .. 153, 153-154 
Tioga Bentonite Bed ...... .. 32, 36, 54, 65, 92, 99, 

154-155, 161 
Tobinsport Formation ... 19, 22, 24, 30, 69, 76, 91, 

96,100, 143,155-156 
Traverse Formation ... 5, 12, 32, 35, 36, 55, 92, 99, 

104,105,145, 156-157, 161 
Trenton Limestone . .... 15, 33, 72, 73, 78, 88, 114, 

138, 157-158 
Troy Coal ................................ 87 
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Ullin Limestone .......... 58 (fig. 1), 59,121,122 
Underwood Bed ...... 29, 30, 45, 59, 101, 158-159 
Universal Limestone Member ........ 6, 22, 39, 159 
Upper Alum Cave Limestone .................. 5 
Upper Block Coal Member ..... 21, 90, 93, 159-160 
Upper Cannelton Coal .................. 87, 127 
Upper Coral Zone .......................... 65 
Upper Harrodsburg Limestone, Division ... 58 (fig. 1) 
Upper Huntingburg Chert .................... 60 
Upper Mariah Hill Coal ...................... 89 
Upper Millersburg Coal ...................... 34 
Upper Troy Coal ...................... 87, 127 
Utica Shale ............................... 7 2 

V 

Velpen Coal .......................... 31, 160 
Velpen Limestone Member ............ 80, 90, 160 
Vernon Fork Member ..... 12, 51, 64, 65, 110, 111, 

147,155, 160-162 
Vienna Limestone, Vienna Limestone Member .. 19, 

20,24,153, 162,167 
Vigo Limestone Member ............ 59, 109, 163 

w 
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Wabash Formation ....... 9, 36, 40, 51, 55, 65, 67, 
70,71, 81,82, 83,93,94,95,99, 105, 
110,111,115,122,134, 156,163-165 

Waldron Shale, Formation .... 73, 79, 80, 83, 84, 
114,115,116,125,131,134, 165-166 

Waltersburg Sandstone ....... 24, 91, 153, 166-167 
Warsaw Limestone ................ 57, 58 (fig. 1) 
Waterlime, Waterlime Beds, Division .... 70, 71, 144 
Waynesville Formation, Shale Member ....... 37, 48 
Wedekindellina ........................ 61, 112 
West Baden Group ..... 10, 12, 13, 16, 33, 43, 108, 

122, 136, 151, 167-168 
West Franklin Limestone Member ..... 38, 82, 109, 

142,168 
White River stone ......................... 132 
Whitewater Formation ..... 19, 20, 38, 4 7, 88, 135, 

168-169 
Wickliffe Sandstone .................... 76, 166 

y 

Yankeetown Member ....... 108, 129 (fig. 2), 143, 
169-170 
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