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Bedrock Geology and Mineral Resources
of Putnam County, Indiana

By JOHN R. HILL, MICHAEL C. MOORE, and JOHN C. MACKEY

Abstract

Bedrock units from the Mansfield Formation
(Pennsylvanian) to the Edwardsville Forma-
tion (Mississippian) crop out throughout
Putnam County. Their present distribution is
largely due to erosion and nondeposition.
These rocks are on the northeast edge of the
Dlinois Basin and dip westward about 25 feet
per mile. Local structural anomalies, such as
small-scale monoclinal and synclinal features,
punctuate the otherwise flat-lying strata in
some places. The Mississippian-Pennsylvanian
unconformity is evident in areas where the
Mansfield Formation (Pennsylvanian) overlies
rocks as old as the Edwardsville Formation
(lower Middle Mississippian) and as young as
the Elwren Formation (lower Upper Missis-
sippian).

The minerals industry of Putnam County is
based almost entirely on limestone. Five
quarries produce limestone raw materials for
Class A through C aggregate, pulverized
limestone, agricultural limestone, and cement.
Sand and gravel from valley-train deposits of
Wisconsinan age are the only other geologic
commodities currently produced (1982). The
once-healthy clay-shale industry is now
dormant, though moderately extensive depos-
its of both raw materials remain throughout
the county. Minor shows of fair-quality to
poor-quality coal are exposed along the
Pennsylvanian outcrop, but these deposits are
not considered to be commercially valuable.

Introduction

Putnam County is about midway between
Indianapolis and Terre Haute, two large
metropolitan communities that are expanding
into adjacent rural areas. Interstate 70 and
U.S. Highway 40 are critical in making this
expansion possible. Essential to this rural

growth are available industrial minerals:
limestone, sand and gravel, and clay, which
provide such commodities as aggregate,
animal-feed additives, agricultural soil condi-
tioner, high-calcium limestone, limestone and
clay for cement raw material, roadway ballast,
and fill. Rocks of Mississippian and Pennsyl-
vanian age, cropping out where the glacial
drift is thin, provide most of the potential
industrial minerals in the county. Clays and
limestones come mainly from Mississippian
rocks. Minor coal deposits are in the area of
Pennsylvanian outcrop, and sand and gravel
are in the glacial drift.

Field mapping of the bedrock was the basis
of this study. Geologic contacts, at the group
level, were first compiled on 7%-minute U.S.
Geological Survey topographic quadrangle
maps. The demarcation of buried contacts
was verified wherever possible by information
from water-well drilling, seismic study, and
petroleum-exploration drilling. Although the
stratigraphic nomenclature applicable to this
region was not changed, previous bedrock
mapping was considerably refined, especially
along the Mississippian-Pennsylvanian contact.

The discussion of the surficial and bedrock
geology that follows emphasizes identification
and description of the bedrock units. The rest
of this report discusses the available industrial
minerals and their production potential.

Character of the Landscape
The surface of the county is agreeably diversified,
combining in a high degree the useful and agreeable,
as rocky scenery, with romantic views of plain and
woodland, rich in interest to the economist, all
uniting to tell a long story, recorded on rock and
plain, of the earth’s past, laden with promises of the
future. (Collett, 1880, p. 398)

1
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Figure 1. Map of Putnam County showing physio-
graphic units. From Malott, 1922.

PHYSIOGRAPHY

Most of Putnam County is covered by glacial
drift ranging in thickness from 0 to nearly
200 feet where preglacial drainageways have
been filled. Bedrock outcrops, mostly along
the major streams and their tributaries, are
common, especially in the southern half of
the county where the glacial drift thins.

Three major physiographic areas (fig. 1) are
recognizable. Each of these areas is character-
ized by its typical landforms and general
surface topography. More than half of the
county, essentially from the Wisconsinan
glacial margin (fig. 2) northward and east-
ward, consists of gently rolling till plain,
which has major topographic relief due to
postglacial stream erosion. Known as the
Tipton Till Plain (fig. 1), this area is typical of
the landscape throughout most of central
Indiana. South and west of the Wisconsinan
margin lies the relatively thin Illinoian drift
sheet (fig. 2). The bedrock topography has
considerable surface extent in this area
because of the thin drift cover. The western

il |

R5W R4W R3IW

Figure 2. Map of Putnam County showing general
distribution of Wisconsinan and Illinoian glacial de-
posits. Modified from Malott, 1922.

subdivision of the Ilinoian drift sheet, called
the Crawford Upland (fig. 1), is characterized
by great diversity of surface form and relief.
East of the Crawford Upland, Mississippian
rocks form the westward-sloping Mitchell
Plain (fig. 1). Although this limestone
contains abundant solution features, sinkholes
and caves are uncommon in Putnam County.

DRAINAGE

Putnam County is drained by four major
streams and their tributaries that belong to
the Wabash River drainage basin. They are:
(1) Big Raccoon Creek in the northwestern
part of the county and its tributaries covering
Russell and Franklin Townships; (2) Big
Walnut Creek, which, with its tributaries, is
the major drainage system of the county; it
enters in Jackson Township and joins Mill
Creek in Washington Township to form the
Eel River; (3) Deer Creek, which drains
Marion and Warren Townships and part of
Washington Township and debouches into



CHARACTER OF THE LANDSCAPE
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Figure 3. Map of Putnam County showing drainage network.
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Figure 4. Map of Putnam County showing bedrock topography. Contour interval is 50 feet.



GLACIAL GEOLOGY

Mill Creek just above the confluence with Big
Walnut Creek; and (4) Mill Creek in Jefferson,
Cloverdale, and Washington Townships; it
forms Cagles Mill Lake (a manmade reservoir)
before it is joined by Deer Creek just above its
merger with Big Walnut Creek.

Present drainage approximates the pregla-
cial drainage as illustrated in figures 3 and 4.
In the northwest corner of the county, where
drift is thickest, the present course of Big
Raccoon Creek partly follows the buried
channel of its precursor. The valleys of Big
Walnut Creek and its main tributary, Little
Walnut Creek, deviate only in minor detail
from their preglacial counterparts.

Man’s alteration of the natural surface
drainage includes damming Clear Creek in
Floyd Township to produce Heritage Lake,
constructing Cataract Lake on Mill Creek in
Cloverdale and Washington Townships, and
extensively rechanneling Mill Creek in Clover-
dale Township where topography is subdued.
Although there are no natural lakes in the
county, numerous artificial farm ponds and
flooded gravel pits dot the landscape.

Glacial Geology

As stated above, two distinct glacial stages are
represented by till and other glacial (drift)
deposits: the Wisconsinan and the Illinoian
Stages. By such till analyses as mineral
provenance, magnetic susceptibility, and tex-
ture, the most recent Wisconsinan drift is
known to have been deposited by the
Ontario-Erie Lobe of the Wisconsinan glacier.
Wayne (1963) classified the Wisconsinan till
as the Center Grove Till Member of the
Trafalgar Formation. The Center Grove most
commonly forms rolling ground moraine (Qt,
fig. 5), but in west-central Putnam County, it
becomes the more prominent Shelbyville

5

terminal moraine (Qte, fig. 5). The till texture
is sandy loam to silty clay but is most
typically loam. Intratill sand lenses occur
within both the ground moraine and end
moraine but are most common in the end
moraine.

Sand and gravel deposits of valley-train
origin in Wisconsinan outwash (Qgv, fig. 5)
are found along parts of all major streams.
They provide the major source of sand and
gravel in the county. A discontinuous
northeast-southwestward-trending ice-channel
fill (Qgk, fig. 5) traverses two and a half
sections in Floyd Township 3% miles
northwest of Coatesville.

The Ilinoian till (Qti, fig. 5) has been
assigned to the dJessup Formation (Wayne,
1963). Deeply weathered, the Ilinoian till,
like its Wisconsinan counterpart, came from a
northeastern source. Postdepositional erosion
during both the Sangamonian interglacial
interval and the Wisconsinan glacial interval
reduced any exposed evidence of end-morain-
al features and thinned and subdued the
ground moraine. The few samples analyzed
suggest that the Jessup Formation is textur-
ally a loam.

Lacustrine deposits of Illinoian age (Qsl,
fig. B), covering several square miles in
southern Cloverdale Township, are the rem-
nant of glacial Lake Quincy. These sediments
are predominantly silt, even well beneath the
loess cap.

Loess of varying thickness, where not
stripped by erosion, mantles the entire
county. It is thickest on the Illinoian drift and
thins abruptly to the northeast on the
younger Wisconsinan drift. The maximum
thickness of loess is not expected to exceed 6
feet anywhere in the county, and the
probable average thickness is less than 2 feet.
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BEDROCK GEOLOGY

EXPLANATION
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Till
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A

Qti !
<t
Till
Loam till deposited as ground moraine (Qti)
L and till-outwash complex (Qtg)

Hlinoian

Bedrock

Bedrock Geology

STRUCTURE

Putnam County is on the northeast edge of
the Illinois Basin (fig. 6). The bedrock units
that crop out in this part of Indiana dip
westward about 25 feet per mile. But
variations in steepness of dip and even dip

PUTNAM
COUNTY

o
| Indianapolis |

50 Miles

75 Km

Figure 6. Map of Indiana showing the eastern part
of the Illinois Basin.

reversals are common (Gray, 1962). For
example, Hutchison (1976) found that
Pennsylvanian rocks in the Catlin-Mansfield
area dip to the southwest at an average of 35
to 45 feet per mile and that local
irregularities, such as anticlines, synclines,
monoclines, basins, and domes, are super-
imposed on the regional dip. Examples of
these local structural anomalies are scattered
throughout the county. In a gully behind the
Reelsville Methodist Church (NW%4SEWUNEY
NW4 sec. 21, T. 13 N., R. 5 W., Reelsville
Quadrangle), the Beaver Bend Limestone
forms a small waterfall in the creekbed. On
the west side of the creek, the Beaver Bend
dips westward at about 20°. Just upstream,
the Beaver Bend floors the creek and dips
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roughly southeastward. Though poorly ex-
posed, the Sample Formation and the
Reelsville Limestone lie above the Beaver
Bend in a similar manner. The structure is
apparently a small syncline with a northeast-
southwestward-trending axis.

Along the west side of Peter’s Creek 1.6
miles southeast of Fincastle (SW/4NWUNEYs
NWY% sec. 36, T. 16 N., R. 5 W., Russellville
Quadrangle), a large section of the Salem
Limestone crops out; it strikes N. 74.5° E,
and dips from 8° to 12° to the southeast. A
few hundred feet up the gully, near the
contact between the Salem and St. Louis
Limestones, is a well-exposed zone of gray
breccia composed of clasts of micrite and
chert cemented by sparry -calcite. Similar
breccia zones resulting from anhydrite solu-
tion and later collapse of overlying beds have
been observed in the lower St. Louis. Whether
this is an example of collapse breccia is
conjectural, however, as anhydrite deposits
are not known in Putnam County.

Also, in the NWUNEY%4SWY% sec. 29, T. 16
N.,, R. 5 W., Russellville Quadrangle, large
limestone blocks of the St. Louis have been
tilted from the flat-lying beds beneath. The
cause of the tilting is unknown.

STRATIGRAPHY

The stratigraphic interval discussed in this
report consists of all bedrock units that crop
out in the county (fig. 7) from the
Edwardsville Formation of the Borden Group
to the Mansfield Formation of the Raccoon
Creek Group. Descriptions of these units at
their type localities, subordinate nomencla-
ture, and correlation information are provided
in Shaver and others (1970), Hutchison
(1976), Gray (1962), Nicoll and Rexroad
(1975), and Carr and others (1978). Although
each formation encountered during field
reconnaissance of this study is discussed
separately, final mapping was done by groups
(fig. 8).

BORDEN GROUP AND EDWARDSVILLE
FORMATION

As currently understood in Indiana, the
Borden Group (M,, fig. 8) comprises (in
ascending order) the New Providence Shale,
the Locust Point Formation, the Carwood

Formation, and the Edwardsville Formation
(Shaver and others, 1970, and Nicoll and
Rexroad, 1975). In Putnam County the oldest
exposed rocks belong to the Edwardsville
Formation. Exposed Borden rocks attain
thicknesses of 90 feet or more in Putnam
County.

This report uses the stratigraphic definition
of the Edwardsville given by Nicoll and
Rexroad (1975, p. 3). Those interested in
more information about the origin and
evolution of the term Edwardsville Formation
are referred to Stockdale (1931, p. 220) and
Shaver and others (1970).

The Edwardsville of Putnam County is
dominantly siltstones, shales, and sandstones
(Appendix, Section 9). The siltstones are
bluish gray to gray and thin bedded, contain
fine-grained muscovite, and are generally
noncalcareous. The shale units are gray and
thin bedded. The sandstone units are
generally brown, fine grained, massive, non-
calcareous, and in places contain fossil molds.
At some localities, the sandstone sequences
show crossbedding and current ripples, which
indicates, along with the overall sand-body
geometry, that the deposits are channel fills.
A channellike deposit of coarse crinoid
fragments in a sparry-calcite cement is in the
SEUNEYSEY: sec. 1, T. 16 N.,, R. 4 W,
Russellville Quadrangle. The feature is pos-
sibly biohermal.

The Edwardsville Formation is at least 90
feet thick in Putnam County and possibly
much thicker. Where present, the Ramp Creek
Formation (Sanders Group) conformably
overlies the Edwardsville. Otherwise the
Edwardsville is unconformably overlain by
the Mansfield Formation (for example, in the
SEUSEUNEY sec. 10, T. 16 N, R. 5 W,
Russellville Quadrangle). There are excellent
exposures of the Edwardsville Formation in
small stream valleys on the west side of Big
Walnut Creek in sec. 6, T. 15 N.,, R. 3 W,,
Roachdale Quadrangle.

SANDERS GROUP

The Sanders Group (M,, fig. 8) originally
included the Harrodsburg and Salem Lime-
stones (Smith, 1965). In our report, however,
the Ramp Creek Formation is considered to
be the base of the Sanders Group in accord
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Figure 7. Columnar section of bedrock stratigraphic units exposed in Putnam County. Modified
from Gray and others, 1979. Map units refer to figure 8.
with Nicoll and Rexroad (1975). The Sanders RAMP CREEK FORMATION
Group now consists (in ascending order) of The Ramp Creek Formation as used in this
the Ramp Creek Formation, the Harrodsburg report follows the discussion of Nicoll and
Limestone, and the Salem Limestone. The Rexroad (1975, p. 5). The early definition
maximum thickness of the Sanders in this and regional correlations of the Ramp Creek

area is about 120 feet.

were provided by Stockdale (1929) and
Shaver and others (1970).
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Gray and others, 1979.
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EXPLANATION

D

Raccoon Creek Group
Shale sandstone, limestone. clay and coal

07 / Z
West Baden Group
Shale, sandstone, and limestone

N

Blue River Group
Mostly micritic, skeletal. and oolitic limestone

PENNSYL-
VANIAN

Sanders Group
Mostly coarse-grained limestone

MISSISSIPPIAN

2%

Borden Group
L Siltstone, shale, sandstone, and thin limestone

In Putnam County the Ramp Creek
Formation consists of interbedded dolosiltite
and limestone (Appendix, Section 9). The
dolosiltite is blue gray to gray and thin
bedded and contains finely divided muscovite.
Scattered geodes are present but are less
common than at the type section of the
Ramp Creek in Monroe County. The lime-
stone units are dark gray with common
ferruginous staining, coarse grained, and thin
bedded near the base but become thicker
bedded higher in the section. Some limestone
beds are highly fossiliferous and contain
chert, glauconite, and commonly pyrite. The
clasts are primarily crinoid columnals with
sparry calcite as the cementing agent.

Locally, the Ramp Creek is 20 to 30 feet
thick. Individual units are traceable over a
limited areal extent, and in some places the
entire Ramp Creek Formation consists only
of dolosiltite.

The Ramp Creek is conformably overlain
by the Harrodsburg Limestone or unconform-
ably by the Mansfield Formation. An example
of Ramp Creek lithologies in Putnam County

11

is in the NEUNW¥%SEY sec. 31, T. 16 N, R. 3
W., Roachdale Quadrangle.

HARRODSBURG LIMESTONE

The Harrodsburg is recognized as defined by
Nicoll and Rexroad (1975) for rocks between
the Salem Limestone and the Ramp Creek
Formation. The term Harrodsburg was origi-
nally used in Indiana by Hopkins and
Siebenthal (1897).

The Harrodsburg of Putnam County is
generally bluish-gray to gray thick-bedded
bioclastic calcarenite or calcirudite. The upper
beds are somewhat less coarse grained and
lighter in color than the lower beds, which
tend to be darker and coarser grained and
contain variable amounts of chert. The upper
part of the formation contains thick beds of
fenestrate-bryozoan coquina. In some locali-
ties, the upper 15 feet of the Harrodsburg
lithology appears identical to that of the
Salem, which makes formational boundaries
difficult to define.

The Harrodsburg Limestone is 30 to 40
feet thick in Putnam County and thickens
slightly toward the southeast. Where the
Harrodsburg is overlain by the Salem
Limestone, the boundary is gradational. The
unconformity between the Mansfield and the
Harrodsburg can be seen in the NWY“NEY4
NW% sec. 25, T. 16 N., R. 4 W., Russellville
Quadrangle. An excellent exposure of the
Harrodsburg Limestone is in an abandoned
quarry in the NW%SE% sec. 13, T. 14 N, R. 3
W., Coatesville Quadrangle.

SALEM LIMESTONE
Use of the term Salem Limestone in Putnam
County follows the commonly accepted
definition of the Salem as those rocks that lie
between the St. Louis Limestone and the
Harrodsburg Limestone as originally proposed
by Cumings (1901).

Locally, the Salem is gray to light-gray
coarse-grained massive calcarenite composed
of fossil fragments cemented by sparry calcite
(Appendix, Section 10). Other units in the
Salem contain beds that are composed of
poorly sorted calcirudite, large whole macro-
fossils, and, near the Salem-St. Louis bound-
ary, intercalated beds of calcarenite, dismi-
crite, and some black chert (for example, in
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the NEUNWY“NW% sec. 20, T.14 N.,,R. 4 W,
Clinton Falls Quadrangle).

The Salem Limestone thins rapidly north-
ward in Putnam County, possibly as a result
of pre-St. Louis erosion or nondeposition.
The formation averages 50 feet in thickness in
the central part of the county, but it is only
13 feet thick at the Russellville Quarry near
the Putnam-Montgomery county line. The
contact between the Salem and St. Louis
Limestones appears to be conformable, but
the Mansfield-Salem contact is unconform-
able.

BLUE RIVER GROUP

As defined by Gray and others (1960), the
Blue River Group consists (in ascending
order) of the St. Louis Limestone, the Ste.
Genevieve Limestone, and the Paoli Lime-
stone. The Blue River Group is about 150 feet
thick in Putnam County.

ST. LOUIS LIMESTONE

The St. Louis Limestone as used in this report
follows the description by Pinsak (1957).
Discussions of the definition and correlation
of the St. Louis Limestone can be found in
Engelmann (1847), Ulrich (1904), and Shaver
and others (1970).

In Putnam County the St. Louis can be
divided into an upper part and a lower part
(Appendix, Sections 5 and 6). The upper part
is gray thin-bedded micrite or biomicrite
containing much dark-gray chert in nodules or
beds. Parts of the upper unit are fossiliferous
and contain many chert-replaced fossils (for
example, in the NWSWYUNEY sec. 28, T. 15
N.,, R. 5 W, Clinton Falls Quadrangle).
Pelmicrite beds are also common and can
easily be confused with oolite beds of the
overlying Ste. Genevieve Limestone.

The lower part of the St. Louis is gray to
tan and brown thin-bedded micrite. Beds of
dolomite, argillaceous limestone, and greenish
calcareous shales are common; but the
deposits of gypsum or anhydrite, which are
common in southwestern Indiana, are absent
from this area. A marker bed of orange
macrocrystalline porous dolomitic limestone
persists throughout the lower St. Louis in
Putnam County and is a key bed for
identifying stratigraphic position. This marker

bed is well exposed in the SLNWYUSE“NEYs
sec. 21, T. 14 N., R. 5 W,, Clinton Falls
Quadrangle.

The St. Louis is between 80 and 90 feet
thick in the county and is overlain by the Ste.
Genevieve Limestone or by the Mansfield
Formation. An example of St. Louis lime-
stone in Putnam County is at Vermillion Falls
in the NE4SW¥%NEY sec. 36, T. 15 N, R. 5
W.,, Clinton Falls Quadrangle (privately owned
land).

STE. GENEVIEVE LIMESTONE

The currently accepted description and
stratigraphic position of the Ste. Genevieve
Limestone, as discussed by Gray and others
(1960), Shaver and others (1970), and Carr
and others (1978), is used in this report.

In Putnam County the Ste. Genevieve
contains three recognizable members, which
are (in ascending order) the Fredonia
Member, the Spar Mountain Member, and the
Levias Member ( Appendix, Sections 5, 6, and
8). The Fredonia Member is light-gray to
white medium-bedded to massive biomicrite
that also contains scattered beds of biosparite.
Throughout most of the outcrop belt of the
Blue River in Indiana, the Lost River Chert
Bed marks the base of the Fredonia. In
Putnam County, however, numerous chert
beds within the underlying St. Louis Lime-
stone make differentiation by chert bed
difficult. The Fredonia is between 9 and 14
feet thick in Putnam County.

The dominant lithology of the Spar
Mountain Member is crossbedded calcarenite
in which the allochems are oolites, quartz
grains, or rounded carbonate detritus. The
framework is in a matrix of silt-sized calcite
grains and sparry calcite. The Spar Mountain
ranges from 4 to 7 feet in thickness in this
part of Indiana.

The Levias Member consists of gray thin- to
medium-bedded micrite or biomicrite and
thin beds of shale. The top of the Levias is
marked by the Bryantsville Breccia Bed,
which is typically composed of 1 to 3 feet of
angular to subangular clasts of micrite or
chert in a calcite or silica matrix. The beds
thin northward and are in only a few places
north of T. 14 N. in Putnam County. Where it
is not eroded, the unit is 16 to 29 feet thick.
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Figure 9. Photograph of the Ste. Genevieve Limestone at a large road cut east of
Little Walnut Creek in the NEY sec. 27, T. 14 N., R. 5 W. Note the crossbed-
ding in the Spar Mountain Member (upper third of photograph).

The overall thickness of the Ste. Genevieve
Limestone ranges from 28 to 48 feet on
exposure; in the subsurface near Cloverdale,
however, the Ste. Genevieve is more than 80
feet thick. A well-exposed section showing all
three members (fig. 9) is in the SWUNWY
NEY sec. 27, T. 14 N., R. 5 W,, Clinton Falls
Quadrangle, at a large road cut east of Little
Walnut Creek. The Ste. Genevieve is para-
conformably overlain by the Paoli Limestone
or unconformably by the Mansfield For-
mation.

PAOL]1 LIMESTONE

The Paoli Limestone as used in this report
follows the definition of Shaver and others
(1970). The term was originally applied to
Indiana rocks by Elrod (1899).

Locally, the Paoli Limestone consists of an
upper unit of white or light-gray medium-
grained thin-bedded oosparite; a middle unit
of calcareous thin-bedded white shale; and a
lower unit of gray thin-bedded micrite
underlain by green calcareous shale (Appen-
dix, Sections 1-3, 7, and 8). The formation is
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generally less than 15 feet thick and is absent
in some places. The Paoli is conformably
overlain by the Bethel Formation or uncon-
formably by the Mansfield Formation. A
representative section is exposed in a gully in
the N%.SEVUAUNWYANWY sec. 32, T. 13 N.,,R. 4
W., Reelsville Quadrangle.

WEST BADEN GROUP

Although the West Baden Group was first
defined by Cumings (1922), the usage of Gray
and others (1960) is followed here. The West
Baden Group (M,, fig. 8) comprises (in
ascending order) the Bethel Formation, the
Beaver Bend Limestone, the Sample Forma-
tion, the Reelsville Limestone, and the Elwren
Formation. The outcrop of the West Baden
Group is as much as 70 feet thick in Putnam
County.

BETHEL FORMATION
The current usage of the Bethel is that of
Shaver and others (1970) and applies to
Putnam County as well as other areas of
outcrop in Indiana. The original definition
and correlation of the Bethel with other rocks
can be found in Butts (1917) and Shaver and
others (1970).

Dominantly dark-gray thin-bedded shale,
the Bethel Formation of Putnam County is
capped by about 2 feet of hard fine-grained
brown sandstone (Appendix, Sections 1 and
2). Locally, beds of coal and micritic
limestone nodules are intercalated with the
gray shale.

Formational thicknesses range between 5.5
and 18.0 feet. The Bethel is overlain either
conformably by the Beaver Bend Limestone
or unconformably by the Mansfield Forma-
tion. A typical exposure of the Bethel
Formation in Putnam County is in the
NEuUNEWUSEYUNWY: sec. 2, T. 12 N, R. 5 W,,
Reelsville Quadrangle.

BEAVER BEND LIMESTONE
The definition of the Beaver Bend Limestone
as introduced by Malott (1919) and modified
by Gray and others (1960) has been adopted
for this report. Putnam County is the
northernmost area of outcrop of the Beaver
Bend in Indiana.

Locally, the Beaver Bend is gray coarse-
grained biosparite, oosparite, or biomicrite
exposed in massive beds (Appendix, Sections
1-3), and it displays much superficial
ferruginous red staining. The Beaver Bend
averages 7 to 12 feet in thickness but has been
recognized in outcrops as thin as 1 foot. It is
conformably overlain by the Sample Forma-
tion or unconformably by the Mansfield
Formation. A typical exposure is in the
SEUuNWIASEYASWY sec. 2, T. 12 N, R. 5 W,
Reelsville Quadrangle.

SAMPLE FORMATION
The Sample Formation as described by Gray
and Perry (1956) has been adopted for this
report. The original definition of the Sample
and later modifications can be found in Butts
(1917), Cumings (1922), Gray and Perry
(1956), and Shaver and others (1970).

In Putnam County the Sample Formation
is dominated by dark-gray thin-bedded shale
(Appendix, Sections 1-3). It is 4 to 16 feet
thick and is overlain either conformably by
the Reelsville Limestone or unconformably
by the Mansfield Formation. An example of
the Sample is exposed in the NEWSEX“SWY
NW4¥% sec. 2, T. 12 N., R. 5 W., Reelsville
Quadrangle.

REELSVILLE LIMESTONE
The Reelsville Limestone was named by
Malott (1919), and a type section was
designated in the W4SEYNEY sec. 21, T. 13
N., R. 5 W., Reelsville Quadrangle, Putnam
County. At the type section, the Reelsville is
gray biomicritic ferruginous limestone. In
many places it is sandy and thin bedded, and
in others it is a calcarenite (Appendix,
Sections 1-3). It is 1 to 5 feet thick and is
overlain conformably by the Elwren Forma-
tion or unconformably by the Mansfield
Formation.

ELWREN FORMATION

The Elwren Formation as defined by Gray
and Perry (1956) applies to the youngest
Mississippian rocks exposed in Putnam
County. The original definition of the Elwren
can be found in Malott (1919) and Shaver and
others (1970).



INDUSTRIAL MINERALS

In Putnam County the Elwren is dominant-
ly brown thin-bedded sandstone containing
scattered macrofossil molds (Appendix, Sec-
tions 1 and 2). Thickness ranges from a foot
or less to as much as 25 feet. The formation is
unconformably overlain by the Mansfield
Formation, but the contact is difficult to
recognize because the two lithologies are
similar. The Elwren is well exposed in the
SEUNWUNEWMNWY sec. 21, T. 13 N, R. 5
W., Reelsville Quadrangle.

RACCOON CREEK GROUP AND MANSFIELD
FORMATION

The term Raccoon Creek Group (P, fig. 8)
was introduced by Wier and Gray (1961) as
part of the terminology used in the bedrock
mapping for the original Indianapolis 1° X 2°
Regional Geologic Map. The group comprises
(in ascending order) the Mansfield Formation,
the Brazil Formation, and the Staunton
Formation. In Putnam County only rocks of
the Mansfield Formation are present; younger
Pennsylvanian rocks are absent because of
nondeposition and erosion.

The definition of the Mansfield of Kottlow-
ski (1959) has been adopted for this report.
The first designation of the name and its
correlation with other rocks can be found in
Hopkins (1896) and Shaver and others
(1970).

The Mansfield of Putnam County is
characteristically brownish-orange (on out-
crop) coarse-grained massive quartz sandstone
containing variable amounts of muscovite
(Appendix, Sections 1 and 2). The next most
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